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5.1 Federal Requirements for Risk Assessments 
  

This chapter and the associated appendices addresses the Risk Assessment 

requirements of 44 CFR Section 201.6 (c) (2), as follows:   

“201.6 (c) (2) A Risk Assessment that provides the factual basis for activities 

proposed in the strategy to reduce losses from identified hazards. Local risk 

assessments must provide sufficient information to enable the jurisdiction to identify 

and prioritize appropriate mitigation actions to reduce losses from identified hazards. 

The risk assessment shall include:  

(i) A description of the type, location, and extent of all natural hazards that can 

affect the jurisdiction. The plan shall include information on previous 

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

(ii) A description of the jurisdiction’s vulnerability to the hazards described in 

paragraph (c) (2) (i) of this section. This description shall include an overall 

summary of each hazard and its impact on the community. All plans approved 

after October 1, 2008 must also address NFIP insured structures repetitively 

damaged by floods. The plan should describe vulnerability in terms of:  

A. The types and numbers of existing and future buildings, infrastructure, and 

critical facilities located in the identified hazard areas;  

B. An estimate of the potential dollar losses to vulnerable structures identified 

in paragraph (c)(2)(i)(A) of this section and a description of the 

methodology used to prepare the estimate;  

C. Providing a general description of land uses and development trends within 

the community so that mitigation options can be considered in future land 

use decisions.  
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(iii) For multi-jurisdictional plans, the risk assessment section must assess each 

jurisdiction’s risks where they vary from the risks facing the entire planning 

area.”  

  

5.2 Summary of Plan Updates 

 
The description of hazards in Section 5.3 have been reorganized from the 2010 

plan so that lightning and hail fall under the severe storm category; the winter storm 

category includes freezes; and the sinkhole category includes land subsidence.  Each 

hazard section is organized by a brief introduction, location and potential, extent and 

intensity, previous occurrences, and probability of future risk.  These subsections also 

include a discussion of hazards that may occur as a result of other hazards.    

 

5.3 Identification and Description of Hazards  

5.3.1 Types of Hazards 

 

 The hazards affecting each Morgan County jurisdiction are listed in Table 5-1 

“Identified Morgan County Hazards.”  This table also notes several hazards that may 

occur as consequences of other hazards. For example, hurricanes frequently spawn 

tornadoes. Detailed descriptions of these hazards can be found in Appendix D, “Hazard 

Ratings and Descriptions.” 

Table 5-1.  Identified Morgan County Hazards 

Hazards Associated Hazards Jurisdictions Affected 

Severe Storms 

Thunderstorms 
Hail 
Lightning 
High Winds/Straight-line 
Winds 
Tornadoes 
Floods 
Landslides 
Wildfires 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 
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Hazards Associated Hazards Jurisdictions Affected 

Tornadoes 

High Winds 
Severe Storms 
Lightning 
Hail 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

Floods Landslides 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

Droughts/Heat Waves 
Extreme Heat 
Wildfires 
Sinkholes 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

Winter Storms/Freezes 
Snow Storms 
Ice Storms 
Extreme Cold 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 
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Hazards Associated Hazards Jurisdictions Affected 

Priceville 

Somerville 

Trinity 

Hurricanes 

Tropical Storms 
Tropical Depressions 
Severe Storms 
High Winds 
Floods 
Tornadoes 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 
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Hazards Associated Hazards Jurisdictions Affected 

Sinkholes (Land Subsidence) 
 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

Landslides Mudslides 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

Earthquakes Landslides 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

Wildfires  

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 
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Hazards Associated Hazards Jurisdictions Affected 

Priceville 

Somerville 

Trinity 

Manmade and Technological 
 

Morgan County 

Decatur 

Hartselle 

Eva 

Falkville 

Priceville 

Somerville 

Trinity 

5.3.2 Sources for Identifying Morgan County Hazards 

 

 The planning team used the following sources for identifying hazards in Morgan 

County: 

1. HMPC Hazard Identification and Ratings Exercise.  The Hazard Mitigation 

Planning Committee (HMPC) began the 2017 hazard identification process by 

reviewing and evaluating the list of hazards identified in the 2010 plan, which is 

reported in Appendix D “Hazard Ratings and Descriptions.”     

 

2. 2013 Alabama State Plan.  The 2013 update of the State Plan served as an 

additional resource for identifying local hazards.  The planning team compared 

the list of all of the hazards identified by the State against the local list of hazards 

and noted differences between the two lists.  Table 5-2 compares the hazards 

identified in this 2010 plan update to those identified in the 2013 Alabama State 

Plan.  
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Table 5-2.  Comparison of Identified Morgan County Hazards to 2013 State Plan 

 

Hazards Identified in 2013 Alabama State 

Plan 

Equivalent 2014 Morgan 

County Identified Hazards 
Differences 

Floods  

(storm surge, riverine, flash floods, etc.) 
Floods 

No storm surge or coastal floods in 

Morgan County due to its inland 

location. 

High Winds  

(hurricanes, tornadoes and windstorms) 

Tornadoes – High Winds 

Severe Storms – High Winds 

Hurricanes – High Winds 

High winds included as 

components of tornadoes, severe 

storms, and hurricanes in Morgan 

County plan. 

Winter/Ice Storms Winter Storms/Freezes 

Morgan County plan identifies 

extreme cold as an associated 

hazard. 

Landslides 

 

Landslides 

 

Morgan County plan identifies 

mudslides as an associated natural 

hazard. 

Sinkholes and Land Subsidence Sinkholes (Land Subsidence) No difference. 

Earthquakes Earthquakes 

Morgan County plan identifies 

landslides as an associated natural 

hazard. 

Droughts Droughts/Heat Waves 

Included as a component of 

droughts/heat waves in Morgan 

County plan.  Sinkholes are 

identified as a consequence of 

droughts/heat waves. 

Hail 

 

Severe Storms – Hail 

 

Included as a component of severe 

storms in Morgan County plan.  

Wildfires Wildfires 
Morgan County plan associates 

wildfires with droughts/heat waves. 

Extreme Temperatures 

Droughts/Heat Waves – 

Extreme Heat 

Winter Storms/Freezes – 

Extreme Cold 

Included as components of 

droughts/heat waves and winter 

storms/freezes in Morgan County 

plan. 

Lightning Severe Storms – Lightning 
Included as a component of severe 

storms Morgan County plan. 

Dam/Levee Failures Dam/Levee Failures 
Morgan County plan associates 

floods with dam/levee failures. 

Tsunamis None 
Morgan County is an inland 

location not subject to tsunamis. 

Sea Level Rise None 

Morgan County is an inland 

location not subject to sea level 

rise. 
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3. Other Hazard Identification Sources.  Other sources for identifying hazards 

included the following: 

 Morgan County EMA staff  

 Discussions with individuals serving on the HMPC  

 Local newspapers  

 National Weather Service records  

 NOAA Storm Events Database 

 Extensive internet research 

 

5.4 Hazard Profiles 

 

5.4.1  Severe Storms Profile 

A severe storm is a convective cloud that often produces heavy rain, wind gusts, 

thunder, lightning, and hail. Morgan County experiences many thunderstorms each year. 

The county is most susceptible to thunderstorms during the spring, summer, and late 

fall. Most of the damage caused by thunderstorms results from straight-line winds, 

lightning, flash flooding, and hail. Occasionally, thunderstorms will spawn tornadoes. 

Primary Effects from thunderstorms in Morgan County would include: 

 High winds;  

 Straight-line winds;  

 Lightning; 

 Flooding; 

 Hail; and 

 Tornadoes. 

Hazardous results from significant thunderstorms in Morgan County include: 

 High winds that can cause downed trees and electrical lines, resulting in loss 

of power. 

 Severe storms capable of producing intense lightning that poses threats to 

people and infrastructure, and can ignite fires. 

 Heavy rains capable of producing severe storm water run-off in developed 

areas, and can cause bodies of water to breach their banks. 

 Large hail that can injure people and livestock, and damage crops and 

property. 

 Severe thunderstorms capable of producing tornadoes that destroy anything 

in their path, resulting in loss of power, shelter, and potential loss of life. 
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Location of Potential Severe Storms 

Severe storms lack geographic centers and boundaries, therefore cannot be 

substantively mapped. All areas of Morgan County have equal exposure to severe 

storms, including thunderstorms, high winds, heavy precipitation, and hail.   

Extent and Intensity of Severe Storms 

The extent of severe storms depends on severity and duration.  A storm’s 

severity is measured by the combination of rainfall, wind-speed, the size of any 

accompanying hail, and the intensity of lightning. The exact extent of severe storms is 

not predictable. Severe storms can also result in flooding due to heavy precipitation and 

wildfires due to lightning and will accompany hurricanes and tornadoes. 

Large hail, though very rare, can cause injury or loss of life and major property 

damages, including crop damages. Normally, however, hail damage is limited to 

automobiles and minor building damage. Both lightning and high winds have the 

potential to cause loss of life and considerable property damage. The power of 

lightning’s electrical charge and intense heat can electrocute on contact, split trees, and 

ignite fires. The most typical threat of high winds is power outages, which usually occurs 

when trees fall onto power lines, although they can cause severe damage to buildings 

and infrastructure.   

 Previous Occurrences of Severe Storms 

According to the National Climatic Data Center, 372 severe storms occurred in 

Morgan County between 1996 and 2016. There was an estimated $7.573 million in 

property damages and $55,000 in crop damages. One death and six injuries were 

reported during these thunderstorm events. Table 5-4 shows the details of 

thunderstorms for Morgan County during the twenty-year study period. 

Table 5-4. Annual Summary of Severe Storm Events, Morgan County, 1996-2016  

 

Year Number Deaths Injuries 
Total 

Damages 

1996 13 0 1 $214K 

1997 21 0 0 $442K 

1998 10 0 0 $138K 

1999 7 0 1 $18K 

2000 14 0 0 $196K 
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Year Number Deaths Injuries 
Total 

Damages 

2001 8 0 0 $24K 

2002 10 0 0 
 

$55K 

2003 16 0 0 $10K 

2004 9 0 0 
 

$0K 

2005 18 0 0 $25K 

2006 31 0 0 $350.5K 

2007 11 0 0 $2M 

2008 16 0 0 $34K 

2009 70 1 0 $2,774M 

2010 12 0 0 $125K 

2011 44 0 3 $912K 

2012 21 0 1 $238.5K 

2013 11 0 0 $13.5K 

2014 15 0 0 $54.5K 

2015 10 0 0 $4K 

2016 5 0 0 $.7K 

TOTAL 372 1 6 $7,628,000 

Annual 
Average 

18.6 0.05 .3 $381,400 

Source:  National Climatic Data Center, 2017 
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Probability of Future Severe Storm Events 

It is certain that severe storms will show annual occurrences throughout all of 

Morgan County jurisdictions. Although, not every storm will exhibit all the hazards 

associated with severe storms; high winds are less frequent, and large, damaging hail is 

rare.  

 
5.4.2  Tornadoes Profile 

  

On April 27th, 2011, at least 28 tornadoes touched down in central Alabama, 

causing over a thousand injuries and 248 deaths within the state. Map 5-1 shows the 

paths and intensity of these tornadoes. While no tornadoes impacted Morgan County on 

April 27th, 2011, all surrounding counties were impacted by EF4 and EF5 tornadoes. 

Map 5-1 shows the tornado tracks on April 27, 2011 throughout the state of Alabama. 
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Map 5-1. Tracks of the Tornadoes’ Paths in Alabama on April 27, 2011 

 

 
 

Tornadoes are rotating columns of air extending downward to the ground with 

recorded winds in excess of 300 miles per hour. They are highly localized events, most 

of which last for a short period of time and have a limited destruction path. In Alabama 

the peak tornado season extends from March through early June, with April and May 

being peak months for tornado activity. Additionally, Alabama experiences a secondary 
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tornado season from September through November.  Chart 5-1 depicts the monthly 

tornado frequency for the mid-south region.  

 

Chart 5-1. Monthly Tornado Frequency, Mid-South Region 

Source: ustornadoes.com, 2013 

Primary effects from tornadoes in Morgan County include: 

 Loss of life; 

 Property damage; 

 Infrastructure destruction and damage; and 

 Sanitation and water delivery interruption. 

Hazardous results from significant tornadoes in Morgan County include: 

 Collapse of structures can leave people homeless; 

 Roadways may become blocked by debris. Damage may destroy 

automobiles creating additional hardships to individuals and families and 

business operations; 

 High wind speeds associated with a tornado can destroy anything in its path. 

Power poles topple, communication receivers are destroyed, and water 

sanitation and treatment plants are offline; 

 Due to destruction, sanitation crews are unable to remove massive amounts 

of waste and water delivery is disrupted. This can lead to an increase in 

disease-carrying insects and lack of potable water. 
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Location of Potential Tornadoes 

 

All Morgan County locations are equally at risk for tornadoes.  Map 5-2 “Morgan 

County Tornado Locations, 1950-2015,” shows tornado tracks from that time period.   

 

Map 5-2. Morgan County Tornado Locations, 1950-2015 
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Extent and Intensity of Potential Tornadoes 

Tornadoes pose a significant threat to Morgan County communities. The Hazard 

Mitigation Planning Commission (HMPC) ranked tornadoes second among all hazards in 

probability of future occurrences and first among all hazards in extent (see Appendix D 

“Hazard Ratings and Descriptions”). In Morgan County, tornadoes occur almost yearly 

and can be severe.  

Tornadoes are now measured using the new enhanced Fujita Tornado Scale by 

examining the damage caused by the tornado after it passes over manmade structures 

and vegetation. The new scale was put into use in February of 2007. Table 5-5 (below) 

compares the estimated winds in the original F-scale and the operational EF-scale that 

is currently in use by the National Weather Service. Like the original scale there are six 

categories from zero to five that represent damage in increasing degrees. 

Table 5-5. Comparison of F-Scale to EF-Scale 

EF-Scale Old F-Scale Typical Damage 

EF-0 (65-85 mph) F0 (65-73 mph) Light damage. Peels surface 
off some roofs; some damage 
to gutters or siding; branches 
broken off trees; shallow-
rooted trees pushed over. 

EF-1 (86-110 mph) F1 (73-112 mph) Moderate damage. Roofs 
severely stripped; mobile 
homes overturned or badly 
damaged; loss of exterior 
doors; windows and other 
glass broken. 

EF-2 (111-135 mph) F2 (113-157 mph) Considerable damage. Roofs 
torn off well-constructed 
houses; foundations of frame 
homes shifted; mobile homes 
completely destroyed; large 
trees snapped or uprooted; 
light-object missiles generated; 
cars lifted off ground. 

EF-3 (136-165 mph) F3 (158-206 mph) Severe damage. Entire stories 
of well-constructed houses 
destroyed; severe damage to 
large buildings such as 
shopping malls; trains 
overturned; trees debarked; 
heavy cars lifted off the ground 
and thrown; structures with 
weak foundations blown away 
some distance. 

http://www.wunderground.com/resources/severe/fujita_scale.asp#01
http://www.wunderground.com/resources/severe/fujita_scale.asp#02
http://www.wunderground.com/resources/severe/fujita_scale.asp#03
http://www.wunderground.com/resources/severe/fujita_scale.asp#04
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EF-Scale Old F-Scale Typical Damage 

EF-4 (166-200 mph) F4 (207-260 mph) Devastating damage. Whole 
frame houses Well-constructed 
houses and whole frame 
houses completely leveled; 
cars thrown and small missiles 
generated. 

EF-5 (>200 mph) F5 (261-318 mph) Incredible damage. Strong 
frame houses leveled off 
foundations and swept away; 
automobile-sized missiles fly 
through the air in excess of 
100 m (109 yds.); high-rise 
buildings have significant 
structural deformation; 
incredible phenomena will 
occur. 

EF No rating F6-F12 (319 mph to speed of 
sound) 

Inconceivable damage. Should 
a tornado with the maximum 
wind speed in excess of EF-5 
occur, the extent and types of 
damage may not be conceived. 
A number of missiles such as 
iceboxes, water 

Source: NOAA Storm Prediction Center, 2014 

Previous Occurrences of Tornadoes 

According to the National Climatic Data Center (see Table E-1 in Appendix E 

“Hazard Profile Data”), Morgan County was the site of 21 tornado events between 1996 

and 2016. These events caused no injuries, no deaths and damages of $1 million—an 

average of 1 tornado and $50,100 in property damages per year.   

 

Table 5-6. Annual Summary of Tornado Events, Morgan County, 1996-2016 
 

Year Tornadoes Deaths Injuries 
Total 

Damages 

1996 0 0 0 $0 

1997 0 0 0 $0 

1998 0 0 0 $0 

1999 1 0 0 $0 

2000 0 0 0 $0 

2001 1 0 0 $250,000 

2002 0 0 0 $0 

2003 0 0 0 $0 

2004 0 0 0 $0 

2005 0 0 0 $0 

http://www.wunderground.com/resources/severe/fujita_scale.asp#05
http://www.wunderground.com/resources/severe/fujita_scale.asp#06
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2006 2 0 0 $81,000 

2007 1 0 0 $0 

2008 3 0 0 $10,000 

2009 5 0 0 $211,000 

2010 1 0 0 $50,000 

2011 3 0 0 $40,000 

2012 0 0 0 $0 

2013 0 0 0 $0 

2014 0 0 0 $0 

2015 2 0 0 $0 

2016 2 0 0 $0 

TOTAL 21 0 0 $1,002,000 

AVERAGE 1 0 0 $50,100 

Source:  National Climatic Data Center 

Probability of Future Tornado Events 

Storm experts point out that tornadoes are unpredictable, which makes future 

risk difficult to determine.  However, if historical trends continue, Morgan County can 

anticipate one tornado per year. According to climatologists, the effect of climate change 

on tornadic activity is inconclusive. Jeff Trapp, a professor of atmospheric science at 

Purdue University indicates that, “while it's unclear how the intensity or frequency of 

tornadoes will increase, there may be more days featuring conditions ripe for twisters. 

We would see an increase in the number of days that could be favorable for severe 

thunderstorm and tornado formation. The tornado season, which varies by region, could 

be expanded". 

5.4.3  Floods Profile 

According to the Hazard Mitigation Planning Committee (see Appendix D 

“Hazard Ratings and Descriptions”), floods are a moderate concern to Morgan County 

communities.  NOAA records affirm these public perceptions. 

Primary effects from floods in Morgan County could potentially include: 

 Loss of life; 

 Property damage; 

 Crop damage; and 

 Dam failure. 

Hazardous results from significant flooding in Morgan County include: 
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 Rising water levels that can quickly sweep people along in its path; 

 Rapidly moving water destroying anything in its path, leaving hazardous 

mold and conditions ideal for insect breeding; 

 Periods of standing water killing inadaptable plants, and flowing water 

removing sediment and nutrients from the soil; 

 Breached dams and levees allowing water to flood into the surrounding 

floodplain, resulting in destruction of crops and property. 

Location of Potential Floods 

Flooding caused by rainfall occurs to some extent almost every year in almost 

every part of Morgan County. Flooding occurs most frequently between November and 

April, with a peak from February through April. Flooding that affects Morgan County 

occurs in areas where development has encroached into flood-prone areas, areas that 

have inadequate drainage systems, and in denuded areas and within narrow, steep hills 

and valleys. Flood hazard areas in the county are located on the floodplain of all rivers, 

streams, lakes, and wetlands. Urban development in Morgan County and its 

municipalities have been occurring at a rapid pace for the last decade. As land is 

converted from fields or woodlands to roads and urban development, it loses its ability to 

absorb rainfall.  

Morgan County’s area has 2.81% of water, making up 17 square miles. Flash 

flooding has the potential to affect every jurisdiction in Morgan County. Residential and 

commercial developments within flood plain areas have contributed to the increased 

losses from flooding situations. Urban portions of the county have become increasingly 

vulnerable to urban flooding. The population growth increases the potential for more 

development, which extends the amount of impermeable surfaces; therefore, urban 

flooding risks are increased.  

Riverine flooding can potentially create minor to moderate property damage and 

a slight risk of casualties throughout areas of the county adjacent to rivers and creeks. 

Flash flooding has the potential to result in extensive property damage and casualties in 

the county. Riverine and flash flooding can also affect accessibility for emergency 

services.  

The extent/range of magnitude or severity or severity that could be experienced 

by Morgan County due to a flood event is minor to major.  

The Flood Insurance Rate Maps (FIRMs) of the National Flood Insurance 

Program (NFIP) indicates Morgan County has extensive areas located in the 100-year 

flood plain. Map 5-3 “Morgan County Flood Zones” shows that most of the flood zones 

occur in and around each of the county’s jurisdictions.  

Extent and Intensity of Potential Floods 
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The extent of each flood varies according to the amount of rainfall, the rate of 

storm water flow, and the capacity of the receiving channel to discharge flood waters. 

Morgan County experiences riverine flooding, primarily along local streams and 

tributaries of the Tennessee River.   

 

Map 5-3 “Morgan County Flood Zones” shows that the 100-year flood zone 

extends into areas along the Tennessee River and its tributaries.  In addition, Section 

5.6.3 for HAZUS-MH Loss Estimates (based on a 100-year flood event) provides an 

overview of economic losses by jurisdiction.  

 

Table E-3 in Appendix E records flood events since 1996.  These records 

indicate that property damages resulting from flooding have had damages averaging 

about $90,000 per year from 78 events since 1996.  
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Map 5-3. Morgan County Flood Zones 
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Previous Occurrences of Floods 

 
National Climatic Data Center (NCDC) records (see Table E-3 in Appendix E) 

indicate that 78 floods have occurred in Morgan County from 1996 to 2016.  Table 5-7 

below shows that a total of $1,806,000 in damages has occurred, averaging at 

approximately $90K per year.  

 

Table 5-7. Annual Summary of Flood Events, Morgan County, 1996-2016 

Year Floods Deaths Injuries 
Total 

Damage 

1996 1 0 0 0 

1997 1 0 0 18,000 

1998 1 0 0 30,000 

1999 1 0 0 0 

2000 1 0 0 8,000 

2001 3 0 0 65,000 

2002 0 0 0 0 

2003 3 0 0 0 

2004 7 0 0 0 

2005 0 0 0 0 

2006 0 0 0 0 

2007 1 0 0 0 

2008 2 0 0 50,000 

2009 24 0 0 1,600,000 

2010 7 0 0 0 

2011 8 0 0 0 

2012 2 0 0 20,000 

2013 10 0 0 0 

2014 1 0 0 0 

2015 3 0 0 15,000 

2016 2 0 0 0 

TOTAL 78 0 0 $1,806,000 

AVERAGE 3.9 0 0 $90,300 

Source:  National Climatic Data Center, 2017 

Probability of Future Flood Events 

Past trends indicate that regular occurrences of heavy rainfall will continue to 

create flooding throughout Morgan County. Morgan County should expect approximately 
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one flood event per year, although the severity of damage may vary widely from one 

year to the next.  The occurrence of 100 and 500-year flood events are unlikely, and 

average damages are likely to be minimal. However, the causes of flooding are varied, 

including improper land uses on floodplains, surface paving, quality of flood forecasting, 

settlement patterns, and warning systems.   

 

5.4.4  Droughts/Heat Waves Profile 

Drought occurs when there is a deficiency of precipitation over an extended 

period of time. Climatic factors, such as high temperature, high winds, and low relative 

humidity can contribute to the severity of a drought. No society is immune to the social, 

economic, and environmental impacts of a drought. There are two primary types of 

drought: meteorological and hydrological droughts. These events can result in 

agricultural and socioeconomic droughts. 

Meteorological droughts are defined as the degree of dryness as compared to 

the normal precipitation for the area over the duration of the dry season. This type of 

drought is specific to a given region since atmospheric conditions and precipitation vary 

from one region to the next. 

Hydrological droughts are associated with the effects of precipitation deficiencies 

on surface or groundwater supplies. Hydrological droughts do not occur as often as 

meteorological or agricultural droughts. It takes longer for precipitation deficiencies to 

show up in soil moisture, stream flow, groundwater levels, and reservoir levels. 

Hydrological droughts have an immediate impact on crop production, but reservoirs may 

not be affected for several months. Climate, changes in land use, land degradation, and 

the construction of dams can have adverse effects on the hydrological system, 

especially in drought conditions. 

Agricultural droughts occur when the moisture in the soil no longer meets the 

needs of the crop. 

Socioeconomic droughts occur when physical water shortage begins to affect 

people and their quality of life. 

The National Weather Service uses two indexes to categorize drought. The most 

accurate index of short-term drought is the Crop Moisture Index (CMI). This index is 

effective in determining short-term dryness or wetness affecting agriculture. The most 

accurate index of long-term drought is the Palmer Index (PI). It has become the semi-

official index of drought. 

Primary effects from droughts and heat waves in Morgan County include: 
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 Crop and other agricultural damage; 

 Water supply shortage - water wells, creeks, rivers, and lakes dry up; 

 Forest fires; and 

 Heat exhaustion and heat stroke. 

Hazardous results from significant droughts and heat waves in Morgan 

County include: 

 Agricultural damage from drought will result in economic losses of crops and 

livestock; 

 A water supply shortage will result in damage to the sewer system, a lack 

of hydroelectric power, and the necessity for water to be transported into 

the area; 

 Forest fires can devastate vast acreages, burning homes and businesses; 

 Heat exhaustion can be debilitating and result in hospitalization. Heat 

stroke can cause death. 

Location of Potential Droughts/Heat Waves 

Droughts and heat waves affect all areas and jurisdictions of Morgan County 

equally. Certain areas, such as agricultural areas and areas with vulnerable water 

supplies, may be more susceptible to the adverse effects of droughts.  

   Extent and Intensity of Potential Droughts/Heat Waves 

Typically, Morgan County droughts and extreme heat events do not carry 

reported damages. The highest recorded temperature of 108 occurred in July 28, 1952.  

Previous Occurrences of Droughts/Heat Waves 

Alabama experienced the worst drought it has ever seen in 2007.  With drought 

conditions carrying over from 2006 (at a deficit of 12 inches of rain), by late spring of 

2007, the drought moved up to a D4 Exceptional Drought intensity, the highest intensity, 

which is characterized by widespread crop and pasture losses, wildfires, and severe 

shortages of water resources in reservoirs, streams, and wells.  The 2007 drought was 

not limited to Morgan County; it became widespread, affecting most of the southeastern 

U.S.  Alabama reported a rainfall deficit that reached nearly 30 inches by 2007. Impacts 

were felt by farmers of all crops, including timber, livestock producers, and the forestry 

service. Additionally, electricity providers were affected as river and lake levels dropped 

and some municipalities were forced to place restrictions on water consumption as 

supplies became strained. State Agriculture Commissioner Ron Sparks referred to this 

event as the worst drought in 30-40 years.  
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According to the National Climatic Data Center (NCDC) records, there have been 

30 droughts/extreme heat events in Morgan County between 1996 and 2016 (Table 5-8).  

These events are recorded in Table E-6 in Appendix E “Hazard Profile Data.”  

 

Table 5-8.  Annual Summary of Drought/Extreme Heat Events, Morgan County, 1996-2016 

 

Year Type Number Deaths Injuries Total Damages 

1996-2006 - 0 0 0 0 

2007 Drought  10 0 0 0 

2008 Drought 8 0 0 0 

2009 Excessive Heat 1 0 0 0 

2010 Excessive Heat 1 0 1 0 

2011 - 0 0 0 0 

2012 Drought 1 0 0 0 

2013 - 0 0 0 0 

2014 - 0 0 0 0 

2015 - 0 0 0 0 

2016 Drought 9 0 0 0 

Total 
 

30 0 0 0 

Average 
 

1.5 
  

0 

Source:  National Climatic Data Center, 2017 

Probability of Future Drought/Heat Wave Events 

Morgan County is susceptible to droughts and heat waves.  There is not a 

significant historical record of droughts and heat waves, with the exception of the severe 

droughts occurring in 2007 and 2008.   According to the National Climatic Data Center, 

“scientists know that atmospheric moisture plays an important role in heat waves. They 

tend to occur more frequently in dry conditions with low humidity, but heat waves in high 

humidity can take their toll on the population, livestock, and wildlife”.   

5.4.5  Winter Storms/Freezes Profile 

What is often called the worst winter storm in Alabama history struck Friday 

afternoon, March 12, 1993 and lasted until mid-day Saturday. Snow began falling over 

north Alabama Friday afternoon and spread southward overnight to the Gulf Coast. The 

storm was caused by a strong and massive low-pressure system that moved from the 

western Gulf of Mexico into the Florida panhandle, and up the Eastern Seaboard. The 

heaviest snow began after midnight when northerly winds of 40 to 55 mph became 

common. Frequent lightning discharges occurred for several hours giving an eerie blue-

tinged glow to the atmosphere. By mid-day Saturday, snow had accumulated to 6 to 12 

inches over North Alabama and 2 to 4 inches at the Gulf Coast. A 40-mile-wide band of 
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12 to 20 inches fell from the Birmingham area northeastward to DeKalb and Cherokee 

counties, generally following the Appalachian Mountains.  

High winds combined with the heavy wet snow felled numerous trees and 

knocked down power lines over a wide area. Numerous roads became impassable, and 

hundreds of thousands of homes were without power. It was estimated that 400,000 

homes were without electricity, and many remained so for several days. Temperatures 

fell well into the single digits and teens across much of the state Saturday night. The 

Birmingham Airport temperature fell to 2 degrees, the coldest January temperature ever 

recorded. Some roads in north Alabama remained impassable until the following 

Tuesday. The snow and high winds knocked many radio and television stations off the 

air, and severely hampered emergency personnel responding to fires, stranded 

motorists, and those in dire need of medical attention. Many large trees fell onto homes 

and businesses and numerous awnings and roofs collapsed under the weight of the 

heavy snow. Most of the damage estimates were at least $50 million. Some estimates 

ranged between $80 and $100 million. A total of $5 billion of property damages resulted 

statewide. Four deaths occurred in Morgan County as a result of this storm. 

Primary effects from winter storms in Morgan County include: 

 Injury and damage from downed trees and utility lines due to the snow and 

ice load; 

 Widespread impassable roads and bridges; 

 Disruption of services and response capabilities; and 

 Crop and other agricultural damage. 

Hazardous results from winter storms in Morgan County include: 

 Loss of power, communications, and fires. Widespread power outages 

close businesses and impact hospitals, nursing homes, and adult and child 

care facilities serving special needs populations; 

 Loss of transportation affecting emergency response, recovery and 

supply of food and materials; 

 Stranded motorists and the homeless can create a food and housing 

shortage within the community; 

 The widespread nature of winter storms usually creates a strain on 

police, fire and medical providers due to the volume of calls for 

service. 

 

Winter temperatures in Morgan County are generally moderate; the average 

temperature is 49.6° F and the average winter minimum is 33.6° F (Table 5-9).  Extreme 

cold temperatures are rare for this area.  These rare temperature lows can result in burst 

plumbing in homes and occasional deaths due to lack of sufficient heating or exposure 
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to cold.  There is the also the potential for secondary deaths due to carbon monoxide 

exposure as people use stoves and generators to heat in absence of regular electrical 

heating. The lowest recorded temperature of -19° F occurred in 1966. 

 

Table 5-9. Winter Weather Observations, Morgan County 

 

Category Observation 

Average Winter Temperature 49.6° F 

Average Winter Minimum Temperature 33.6° F 

Lowest Temperature (January 30, 1966) -19° F 

Average Season Snowfall <1 inch 

Largest Snowfall (January 1, 1964) 13 inches 

Source: SE Regional Climate Center/National Climate and Data Center, 2017 

Location of Potential Winter Storms/Freezes 

All participating jurisdictions are equally likely to experience winter 

storms/freezes, which may be accompanied by snow, freezing rains, and extreme 

temperature lows.   

Extent and Intensity of Winter Storms/Freezes 

Morgan County experiences annual disruptions and some damages due to 

severe winter storms/freezes. The yearly average snowfall is less than one inch, but 

some events have produced major disruptions and damages. Winter temperatures on 

average are above freezing, but occasional freezes do occur.  

Previous Occurrences of Winter Storms/Freezes 

Tables 5-10 “Annual Summary of Winter Storm Damages” and 5-11 “Annual 

Summary of Extreme Cold Events and Damages” provide a summary of the available 

historical data from 1996 to 2016 for winter weather events in Morgan County from the 

National Climatic Data Center (NCDC).  There have been 15 reported winter storms or 

extreme cold events since 1996 (Refer to Table E-5 “Morgan County Winter Storm 

Events, 1996-2016” and Table E-6 “Morgan County Extreme Cold Events, 1996-2016” in 

Appendix E).   

Table 5-10. Annual Summary of Winter Storm Damages, Morgan County, 1996-2016 

 

Year 
Winter 

Storm/Ice 
Storm 

Deaths Injuries 
Total 

Damages 

1996 3 0 0 $101,000 

1997 2 0 0 $6,000 

1998 2 0 0 $1,003,000 
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1999 2 0 0 $0 

2000 1 0 0 $15,000 

2001 0 0 0 $0 

2002 1 0 0 $1000 

2003-
2014 

0 0 0 0 

2015 3 0 0 0 

2016 0 0 0 $0 

TOTAL 14 0 0 $1,126,000 

Annual 
Average 

0.7 0 0 $56,300 

Source: National Climatic Data Center, 2017 

 

Table 5-11. Annual Summary of Extreme Cold Events and Damages, 1996-2016 

 

Year 
Extreme 

Cold 
Deaths Injuries 

Total 
Damages 

1996-
2015 

0 0 0 $0 

2016 1 0 0 $0 

TOTAL 1 0 0 $0 

Source:  National Climatic Data Center, 2017 

Probability of Future Winter Storm/Freeze Events 

Winter storms/freezes should continue to affect Morgan County on an annual 

basis, to some extent.  However, the historical records cannot determine future 

outcomes; frequency of these events is totally unpredictable.   The risks associated with 

the average annual hazard are slight, but the more infrequent, severe winter 

storms/freezes have potentially severe risks.  These severe winter events can cause 

major transportation disruptions, lengthy power outages, substantial property damages, 

and some loss of life.  

Map 5-4, which follows, shows the higher relative frequency of winter storms in 

North Alabama from 1993-2012 and indicates that Morgan County has approximately 

1.59 to 2 winter storms per year.  With an increase of moisture in the atmosphere, it is 

probable that precipitation will get heavier and under the right conditions could lead to 

heavier snowfall. 
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Map 5-4. Alabama Winter Storm Interval (1993-2012) 

 

 
Source:  State of Alabama Hazard Mitigation Plan, 2013 
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5.4.6 Hurricanes Profile 

Hurricane season in the northern Atlantic Ocean, which affects the United States, 

begins on June 1 and ends on November 30. These months accompany warmer sea 

surface temperatures, which is a required element to produce the necessary 

environment for tropical cyclone/hurricane development. 

Hurricanes impact regions in a variety of ways. The intensity of the storm, the 

speed of the winds, whether the storm moves through a region quickly or whether it 

stalls over one area all are variables toward the physical damage the storm will cause. 

Storm surges, high winds, and heavy rains are the three primary elements of hurricanes, 

while tornadoes and inland flooding are potential secondary elements caused in the 

wake of the storm. Morgan County is not directly affected by storm surges; however, a 

brief description is provided. 

Primary effects of hurricanes include storm surges which are defined as large 

volumes of ocean water that is driven onshore by a land-falling hurricane or tropical 

storm.   Storm surges can increase mean water level by 15+ feet, if accompanied by 

tide.  This is the leading cause of death in a hurricane.  Wind is the secondary cause of 

death related to hurricanes.  Wind continues to cause destruction as the storm travels 

miles inland and is able to completely destroy towns and structures.  The winds near the 

eye of the storm are the strongest and most intense and can produce tornadoes.  Heavy 

rains during hurricanes can easily exceed 15 to 20 inches and can cause flooding 

beyond coastal regions.   

Secondary effects of hurricanes include tornadoes, which are usually found in the 

right-front quadrant of a storm or embedded in rain bands.  Some hurricanes are 

capable of producing multiple twisters, but are usually not accompanied by hail or 

numerous lightning strikes.  Tornado production can occur for days after the hurricane 

makes landfall and can develop at any time of the day or night.  Inland flooding is 

another secondary effect of hurricanes.  Inland flooding is, statistically speaking, 

responsible for the greatest number of hurricane-related fatalities over the last 30 years. 

Stronger storms are not necessarily the cause of most flooding; the weaker storms that 

move slowly across the landscape can deposit large amounts of rain causing significant 

flooding. 

Location of Potential Hurricanes 

Morgan County is at a low risk for a direct hit by a hurricane due to its position 

several hundred miles inland from the Alabama coastline. Although Morgan County does 

not feel the effects of storm surges, other effects including heavy rain, flooding, and 

tornadoes often have significant impacts on the County. For example, in 1995 Hurricane 

Opal made landfall in the Florida Panhandle near Pensacola Beach. Opal then moved 

across the state of Alabama destroying trees, signs, and power lines with high winds. 
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Heavy rain fell quickly across the county causing flooding along the banks of creeks and 

streams.   

Extent and Intensity of Potential Hurricanes 

Hurricanes pose the greatest threat to life and property, but tropical depressions 

and storms can also cause extensive damage and loss of life.  Inland hurricanes will 

dissipate by the time they reach Morgan County, which is located over 300 miles from 

the closest Gulf Coast landfall location.  Should the path pass through or very near 

Morgan County, the hurricane would be downgraded to a tropical depression with 

thunderstorms and maximum sustained winds of 38 mph or less.  If rated as an inland 

tropical storm, maximum sustained winds could go as high as 73 mph.  Hurricanes can 

be accompanied by tropical storms, tropical depressions, severe storms, high winds, 

floods, and even tornadoes. The last recorded hurricane event for Morgan County was a 

tropical storm in 2005.  

 
Previous Occurrences of Potential Hurricanes 

 

Morgan County has been subject to one Federal disaster declaration for a 

hurricane occurring in Alabama (Ivan #1549).  The following discusses a few of the more 

significant hurricanes occurring in the State of Alabama. 

Hurricane Ivan 

Hurricane Ivan impacted southern Alabama from September 13-16, 2004, 

making landfall near Gulf Shores at approximately 10:00 a.m. on the 16th as a Category 

3 hurricane (see Map 5-5 for hurricane track). Storm surges of 10-14 feet along the 

Alabama and Florida coastlines were the highest observed in over 100 years. As the 

storm moved inland, high winds and heavy rains wreaked havoc across the state. Heavy 

rainfall, ranging between five and eight inches, caused minor flooding across various 

areas of the state. Hurricane force winds were experienced for two to four hours across 

all inland Alabama counties, causing major damage to trees. These fallen trees were 

determined to be the primary cause of all inland structural damage attributed to the 

storm and caused electricity to residents to be interrupted for a week or more. Alabama 

totaled an estimated $500,000,000 in damage to timber. Most of the soybean and pecan 

crops were destroyed, while the cotton crop suffered significantly it was not completely 

ruined. No injuries or property and crop damage occurred in Morgan County, however, 

the entire county was declared a Federal Disaster Area and received Individual 

Assistance from the Federal Government.  
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Map 5-5. Hurricane Ivan Track 

 
Source:  National Hurricane Center 

Hurricane Dennis 

As a Category 3 hurricane, Dennis came ashore at Navarre Beach in the Florida 

Panhandle around 2:00 p.m. on July 10, 2005. Dennis brought sustained wind speed at 

135 mph and estimated storm surges of 10-15 feet. The National Weather Service 

issued an inland hurricane warning, including all seven West Alabama Regional 

Commission counties, which indicated areas would experience substantial winds in 

excess of 74 mph with gusts up to 90 mph. The hurricane produced 5-10 inches of rain 

throughout Alabama. President George W. Bush approved a disaster declaration to 

provide infrastructure assistance to governments in many counties across Alabama 

making them eligible to receive federal and state assistance to recover costs of debris 

removal operations and emergency protective measures.  

Hurricane Katrina 

Hurricane Katrina made landfall on August 29, 2005 near Buras, Louisiana as a 

Category 3 storm and became known, not only as the costliest, but also as one of the 

most devastating hurricanes in the history of the United States. It is the deadliest 

hurricane to strike U.S. coastlines since 1928 and produced damages in excess of $75 

billion. 
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Map 5-6. Hurricane Katrina Track 

 

Katrina had maximum sustained winds estimated to be 120 mph at landfall. As 

Katrina moved across land, the storm weakened, though it maintained hurricane status 

past Laurel, Mississippi. Southwestern Alabama experienced hurricane conditions as 

Katrina moved through neighboring Mississippi. 

The effects of Katrina were widespread across Alabama, particularly in the 

western portions of the state. These effects included significant rainfall totaling between 

5 and 6 inches near the Mississippi state line and high winds with gusts recorded to be 

68 mph out of Vance, Alabama. The rain and winds resulted in thousands of fallen trees 

and downed power lines. Power outages lasted from a few days to a week or more and 

Alabama Power reported Katrina to be the worst storm in their history for statewide 

damage and power outages. Additionally, minor damage occurred to some structures 

throughout the area. In Alabama, six tornadoes also stemmed from Katrina, four of 

which were F-0 and two that were F-1.  

Table 5-12 “Annual Summary of Hurricane Events, 1996-2016” provides a 

summary of the available historical data for hurricane events in Morgan County from the 

National Climate and Data Center (NCDC).  There have been two reported hurricane or 

tropical storm events since 1996. 
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Table 5-12. Annual Summary of Hurricane Events, Morgan County, 1996-2016 

 

Year Type Number Deaths Injuries Total Damage 

1996-2004 - 0 0 0 $0 

2005 Tropical Storm 2 0 0 $0 

2006-2016 - 0 0 0 $0 

TOTAL  2 0 0 $0 

Source:  National Climatic Data Center 

Probability of Future Hurricane Events 

As is the case with most natural hazards, past records are no guarantee of the 

probability of future hurricane events affecting Morgan County.  Given its inland location, 

however, Morgan County can continue to expect the remnants of frequent Gulf Coast 

hurricanes and occasional direct impacts of tropical depressions.      

Climate changes have been theorized to affect future hurricane events in that the 

hurricane season has been expanded in recent years.  The typical April through 

November hurricane season is lasting longer.  According to Meteorologist Jeff Masters, 

this is likely due to warmer seawater and an increase of moisture in the atmosphere.  

The primary and most significant damage associated with a hurricane is caused by high 

winds and storm surges.  While the effect of climate change on winds is debatable, there 

is a general consensus that sea levels are rising and water temperatures are increasing 

as a direct result of global warming. 

5.4.7 Sinkholes (Land Subsidence) Profile 

Sinkholes occur naturally where limestone, salt, or other rocks below the ground 

surface are dissolved by circulating groundwater. As the rock dissolves, spaces and 

caverns develop underground. The land usually stays intact until the underground 

spaces become too large to support the ground at the surface. When the ground loses its 

support, it will collapse, forming a sinkhole. Sinkholes can be small or so extreme they 

consume an automobile or a house. Certain activities can increase the potential for 

sinkholes in these areas, such as: periods of drought, excessive rainfall, well pumpage, 

and construction. 

Map 5-7 shows there are limestone and dolostone in Morgan County (Map 5-7), 

and Map 5-8 shows the extent of sinkholes identified from USGS topographic maps.  
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Map 5-7. Karst Geography, Alabama 
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Map 5-8. Alabama Sinkhole Density 
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Location of Potential Sinkholes 

The northern/north central portions of the county are susceptible to land 

subsidence. Historically, land subsidence or sinkhole events have not been well 

documented.    

Extent and Intensity of Potential Sinkholes 

A sinkhole is a natural depression or hole in the surface topography caused by 

the removal of soil or bedrock, often both, by water. They may be formed gradually or 

suddenly. Sinkholes are common where the rock below the land surface is limestone, 

carbonate rock, salt beds, or rocks that can naturally be dissolved by circulating ground 

water. As the rock dissolves, spaces and caverns develop undergrounds. These 

sinkholes can be dramatic because the surface land usually stays intact until there is not 

enough support. Then a sudden collapse of the land surface can occur.  

Previous Occurrences of Sinkholes 

Morgan County is at a slight risk for sinkholes. The probably of future 

occurrences cannot be predicted due to a lack of historical records and detailed geologic 

studies. 

Probability of Future Sinkhole Events 

As development continues in rural areas of Morgan County, it is likely that 

sinkholes will begin to have a greater impact on communities. When subsidence occurs 

in developed areas it can have a significant impact on communities including loss of 

property values, increased insurance costs, and the potential for injuries.  
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Map 5-9. Morgan County Sinkhole Susceptibility 

 



Chapter 5                         2017 Morgan County Multi-Hazard Mitigation Plan 

 

 
5-38 

5.4.8 Landslides Profile  

A landslide is defined by the United States Geological Survey as the movement 

of rock, debris, or earth down a slope. Various natural and man-induced triggers can 

cause a landslide. Naturally induced landslides occur as a result of weakened rock 

composition, heavy rain, changes in groundwater levels, and seismic activity. Geologic 

formations in a given area are key factors when determining landslide susceptibility. The 

three underlying geologic formations present within the region are the Coker, Gordo, and 

Tuscaloosa groups. These groups are classified as having low to moderate susceptibility 

to slope failure.  

Primary effects from landslide in Morgan County include: 

 Property damage; 

 Impassable roads; 

 Sediment erosion; and 

 Underground infrastructure damage. 

Hazardous results from landslides in Morgan County include: 

 Force capable of destroying most structures, while carrying anything they 

come in contact with; 

 Material that can damage and destroy roads, as well as block them with 

debris, resulting in disruption to business and other activity; 

 Removed sediment leaving the surrounding area bare and prone to erosion; 

 Destruction and burial of underground pipes and wiring from an area, creating 

a loss of services. 

Location of Potential Landslides 

The Geologic Survey of Alabama (GSA) has studied the potential for landslides 

throughout Alabama. Geographic Information System (GIS) data provided by the GSA 

for this plan, classifies landslide incident and susceptibility shown on Map 5-10 “Morgan 

County Landslide Areas,” as follows: 

1. Landslide susceptibility. Susceptibility is the probable degree of response to 

landslide triggers, that is, the response to cutting or excavation, loading of 

slopes, or to unusually high rainfall. Generally, unusually high rainfall or 

changes in existing conditions can initiate landslide movement in areas where 

rocks and soils have experienced numerous landslides in the past. The 

potential for landslides is classified into one of the following categories: 

 High susceptibility – greater than 15% of a given area is susceptible 

to land sliding; 
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 Medium susceptibility – 1.5% to 15% of a given area is susceptible to 

land sliding; or 

 Low susceptibility – less than 1.5% of a given area is susceptible to 

land sliding. 

 No susceptibility indicated – susceptibility is the same as or lower 

than incidence. 

2. Landslide incidence. Landslide incidence is the number of landslides that 

have occurred. These areas are classified according to the percentage of the 

area affected by landslides, as follows: 

 High incidence – greater than 15% of a given area has previously 

experienced land sliding;  

 Medium incidence – 1.5% to 15% of a given area has previously 

experienced land sliding; or 

 Low incidence – less than 1.5% of a given area has previously 

experienced land sliding.  

All jurisdictions in Morgan County, as shown in Map 5-10 “Morgan County 

Landslide Areas,” are rated as having a low moderate degree of susceptibility to 

landslides.  

Extent and Intensity of Potential Landslides 

According to the GSA data, most of Morgan County is an area of low to moderate 

susceptibility to landslides. These same areas, however, have a low incidence. See Map 

5-10. 

Previous Occurrences of Landslides 

A landslide mapping project of the Geological Survey of Alabama (Rheams, 

1982), identified 9 historic landslides in the county. 

Probability of Future Landslide Events 

Morgan County is located in a part of the state where the geology is low to 

moderate landslide incidence susceptibility to subsidence and low incidence. Precise 

locations of susceptibility would require extensive and costly geologic studies, which are 

not available.  
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Map 5-10. Morgan County Landslide Areas 
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5.4.9 Earthquakes Profile 

An earthquake is a sudden slip on a fault and the resulting ground shaking and 

radiated seismic energy caused by the slip. The hazards associated with earthquakes 

include anything that can affect the lives of humans including surface faulting, ground 

shaking, landslides, liquefaction, tectonic deformation, tsunamis, and seiches. Earthquake 

risk is defined as the probability of damage and loss that would result if an earthquake 

caused by a particular fault were to occur.  

Losses depend on several factors including the nature of building construction, 

population density, topography and soil conditions, and distance from the epicenter. 

Interestingly, an earthquake’s magnitude can be a poor indicator of hazard impact 

because the duration of ground shaking, and resulting increased damages, is not 

factored into the magnitude concept. While collapse of structures can be a great loss, 

collapse is caused mainly by large magnitude earthquakes, and earthquakes of this size 

are rare.  For any given earthquake, few structures will actually collapse, but most 

damage will be associated with contents and nonstructural components. Structures built 

with more flexible materials, such as steel framing, are preferred. Wood frame 

construction, which constitutes a high percentage of homes in the United States, also 

tends to flex rather than crack or crumble, but is more susceptible to fire.  

Building codes have historically been utilized to address construction standards 

to mitigate damages for earthquakes and other hazards. However, older structures, non-

compliance, and incomplete knowledge of needed measures remain a problem. In order 

to reduce losses to lives and property, wider adoption of improved construction methods 

for both residential and important critical facilities such as hospitals, schools, dams, 

power, water, and sewer utilities is needed. 

Location of Potential Earthquakes 

When earthquakes strike a region, it is impossible to predict which area will be 

affected the most at a sub-county level.  Morgan county is at a low to medium risk for an 

earthquake to occur, though minor effects from the three seismic zones are not out of 

the question.  The following maps (Map 5-11 and 5-12), generated from 2016 GIS data 

supplied by the Geological Survey of Alabama (GSA), show locational variations in 

ground shaking and soil liquefaction throughout Morgan County.  Damages to buildings 

and infrastructure depend not only on the energy released during an earthquake but also 

underlying soils and geological characteristics. For instance, structures built upon loose 

sediments of riverine floodplains along the Tennessee River is more likely to be 

damaged than structures built in higher elevations.  Liquefaction is most likely to occur in 

soils with high water content within parts of these flood plains.   
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Map 5-11. Morgan County Earthquake Faults 
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Map 5-12. Morgan County Earthquake Liquefaction Potential 
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Extent and Intensity of Potential Earthquakes 

According to the Geological Survey of Alabama (GSA), recent seismograph 

records indicate that earthquakes in the state are frequent but not strong enough to be 

felt on the land surface.  Earthquakes can occur anywhere in Alabama but are unlikely to 

cause damage.  As discussed in the “Earthquakes Description” included in Appendix D, 

the intensity of shaking from an earthquake is described by the Modified Mercalli 

Intensity Scale, for which numbers relate to observed effects of shaking on a scale of 1 

to 12.  

 

Figure 5-1. Modified Mercalli Intensity Scale 
 

I. Not felt. 

II. Felt by persons at rest, on upper floors, or favorably placed. 

III. Felt indoors. Vibrations like passing of light trucks. 

IV. Vibration like passing of heavy trucks. 

V. Felt outdoors. Small unstable objects displaced or upset. 

VI. Felt by all. Furniture moved. Week plaster/masonry cracks. 

VII. Difficult to stand. Damage to masonry and chimneys. 

VIII. Partial collapse of masonry. Frame houses moved. 

IX. Masonry seriously damaged or destroyed. 

X. Many buildings and bridges destroyed. 

XI. Rails bent greatly. Pipelines severely damaged. 

XII. Damage nearly total. 

Source:  Geological Survey of Alabama 

The USGS publishes national seismic hazard maps which show likelihood of 

exceeding a level of earthquake shaking in a given time period.  The shaking intensity is 

measured in peak ground acceleration (PGA) which is acceleration (shaking) of the 

ground expressed as a percentage of gravity (%g), or as a percentage of 9.8 meters per 

second squared.  Map data from the 2008 national seismic hazard map (Map 5-13) 

shows Morgan County has only a 2% chance of exceeding shaking above 13%g in the 

next 50 years. 
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Map 5-13.  State of Alabama Peak Ground Acceleration 
 

 
Source: United States Geological Survey, Earthquakes Hazards Program 

Previous Occurrences of Earthquakes 

Map 5-14 “Alabama Earthquake Locations” shows the location and magnitude 

of recorded earthquakes since 1886. Five earthquakes were recorded from 1990-

2013. The magnitudes of the quakes ranged from 2.3 to 1.8 and did not cause any 

damages.  
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Map 5-14. Alabama Earthquake Locations 
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Probability of Future Earthquake Events 

Because Morgan County is located within the Southern Appalachian Seismic 

Zone and the New Madrid Seismic Zone (see Map 5-15), earthquake potential is likely, 

although potential for significant shaking is very low. Damage could be catastrophic in 

Morgan County if a powerful earthquake were to occur, because buildings have not 

been constructed to withstand such a powerful force. The last significant earthquake 

that affected Alabama was the 1895 New Madrid earthquake. This quake is estimated 

to have been a 6.8 in magnitude on the Richter scale and was moderately felt 

throughout the southeastern United States. The New Madrid Seismic Zone runs along 

the Mississippi River. Geologists agree that another major earthquake along the New 

Madrid Seismic Zone could cause chimneys to fall, glass to break, and walls to crack in 

Morgan County. 

Map 5-15. Seismic Zones in Southeastern United States 
 

 
Source:  Geological Survey of Alabama 
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5.4.10 Wildfires Profile 

Wildfires are responsible for burning thousands of acres of land across the 

United States each year. These fires are uncontrolled and in dry conditions can spread 

rapidly through the surrounding vegetation and, in some cases, structures. Wildfires are 

large, fast moving, disastrous fires that occur in the wilderness or rural areas. Morgan 

County is at slight to moderate risk of a wildfire.  

Primary effects from a wildfire in Morgan County include: 

 Loss of property; 

 Loss of livestock; 

 Destruction of wilderness; and 

 Crop destruction. 

Hazardous results from a significant wildfire in Morgan County include: 

 Widespread fire destroying everything flammable, leaving people homeless 

and businesses destroyed; 

 Inability of fenced- in livestock to escape the path of a wildfire, potentially 

causing death by smoke inhalation; 

 Possible destruction of entire forest due to extremely hot fires; 

 Loss of an entire year’s crop through burning of all vegetation. 

Non-permitted burns are a major issue in relation to wildfires. These burns tend 

to rage out of control, leading to damaging fires. Standard land management practices 

call for prescribed burns, thinning, mowing and the use of herbicides to reduce 

dangerous concentrations of underbrush vegetation, which in return, helps reduce the 

fuels available for wildfires and aids in the development of healthy habitats and 

regeneration of species. 

Location of Potential Wildfires 

The vast majority of wildland fires occur on privately owned lands. Additionally, the 

majority of the fires occur in areas where homes or structures are endangered. These 

areas are known as the wildland urban interface and are defined as areas where 

development meets wildland vegetation, both of which provide fuel for fires. The wildland 

urban interface areas have increase significantly throughout the county, and now face the 

risk of major losses from wildfires. In Morgan County, most wildland urban interface areas 

are considered “intermixed.”  

Instead of having large forest areas surrounding an isolated town, Morgan County 

contains many scattered homes and farms spread across the forest areas.  
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Extent and Intensity of Potential Wildfires 

 The following two factors contribute significantly to wildfire behavior in Alabama:  

1. Fuel: The type of fuel and the fuel loading (measured in tons of vegetative 

matter per acre) have a direct impact on fire behavior. Fuel types vary from 

light fuels (grass) to moderate fuels (Southern Rough) to heavy fuels (slash). 

The type of fuel and the fuel load determines the potential intensity of the 

wildfire and how much effort must be expended to contain and control it. 

2. Weather: The most variable factor affecting wildfire behavior is weather. 

Important weather variables are precipitation, humidity, and wind. Weather 

events ranging in scale from localized thunderstorms to large cold fronts can 

have major effects on wildfire occurrence and behavior. Extreme weather, 

such as extended drought and low humidity can lead to extreme wildfire 

activity.  

In addition to affecting people, wildfires may severely impact livestock, inflicting a 

severe economic impact on farmers. Timber loss to fire creates an economic loss to both 

the private landowner and the county’s economy. Wildfires in Morgan County generally 

are moderate in intensity, resulting in destruction of undergrowth and some timber. The 

soil surface layer of the forest recovers quickly, minimizing erosion and water quality 

impacts. All of Morgan County is vulnerable to wildfires.  

The extent/range of magnitude or severity that could be experienced by Morgan 

County due to a wildfire event is significantly variable, depending on the location and 

extent of the event.  

Previous Occurrences of Wildfires 

The frequency and severity of wildfires is dependent on weather and on human 

activity. Nearly all wildfires in Morgan County are human caused (only a small percent 

are caused by lightning), with arson and careless debris burning being the major causes 

of wildfires. If not promptly controlled, wildfires may grow into an emergency or disaster. 

Even small fires can threaten lives, damage forest resources, and destroy structures.  

Map 5-19 shows the Morgan County fire observations from November 2000-March 

2017.   
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Map 5-19. Morgan County Fire Observations 
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Probability of Future Wildfire Events 

Morgan County is located in an area where the current fire danger conditions are 

low to moderate, according to the U.S. Forestry Service.  

Wildfires are an ongoing threat to both rural Morgan County and wildland urban 

interface communities at risk. As with most natural hazards, wildfires are strongly 

influenced by weather phenomena, although their risk and impacts are also related to 

other factors such as the number of structures that are near forested areas, and so forth. 

Wildfire probability can be expected to remain relatively constant over the long run, 

assuming that weather patterns do not change significantly.  

5.4.11 Dam/Levee Failures Profile 

The National Inventory of Dams lists two dams in Morgan County. Table 5-13 

lists the number of dams classified in each potential downstream hazard category. Both 

dams are classified as having high hazard potential, meaning failure or faulty operation 

could probably result in the loss of human life.  

Table 5-13. Morgan County Dams Risk 

Hazard Categories Number of Dams 

High 2 

Significant 0 

Low 0 

Undetermined 0 

Total 2 
Source: Army Corps of Engineers 

 

Dam and levee failures are potentially catastrophic flood events and can occur 

with little warning. A failure is usually the result of neglect, unsound construction, or 

structural damage attributable to an earthquake or other natural hazard. Severe dam 

and levee failures are very rare in the United States, but, when they do occur, 

downstream damages can include devastating human casualties, property damages, 

and altered natural landscapes.    

Location of Potential Dam Failures 

According to the U.S. Corps of Engineers, there are 2 dams and zero levees in 

Morgan County. See Map 5-22 for location information. 
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Map 5-22. Morgan County Dams 
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Table 5-14. Morgan County Dams 

Dam Name River 
Year 

Completed 
Height 

(ft.) 
Max Storage 

Max 
Discharge 

Guy Roberts Dam TR-Flint Creek 1968 13 98 400 

Lake Chulavista Dam 
(Guy Jones Dam) 

TR- Mud Tavern 
Creek 

1958 15 186 1870 

Source: Army Corps of Engineers 

Extent of Potential Dam/Levee Failures 

 

When a dam fails, a large quantity of water is suddenly released downstream, 

destroying anything in its path. The area impacted by the water emitted by dam failure 

would encounter the same risks as those in a flood zone during periods of flooding. The 

area directly affected by the water released during a dam failure is not county wide.  

Previous Occurrences of Dam/Levee Failures  

There have been no significant dam or levee failures reported in Morgan 

County. 

Probability of Future Dam/Levee Failure Events 
 

 The risks to Morgan County associated with dam failure are minimal.  

 

5.4.12  Manmade and Technological Hazards Profile 

Manmade and technological hazards are any threats that originate from or are 

induced by human activity, unlike the natural hazards previously profiled which have an 

origin in the natural environment. Technological disasters and acts of terrorism are the 

main categories of manmade hazards, according to FEMA, and have been subdivided 

into ten incident types in order to identify and prioritize these threats, as well as track 

specific occurrences for this plan. FEMA’s term, “technological hazards,” are those 

“incidents that can arise from human activities such as manufacture, transportation, 

storage, and use of hazardous materials.” The term “terrorism” refers to “intentional, 

criminal, [or] malicious acts” (FEMA 387-7). 

Hazardous material accidents are the main type of manmade hazard that 

concerned the Hazard Mitigation Planning Committee (HMPC) members. These types of 

manmade accidents are the ones that occurred most often.   
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Location of Potential Manmade Hazards 

All Morgan County jurisdictions are subject to manmade hazards and are equally 

at risk.  Map 5-23 shows the locations of hazardous materials storage, a majority of 

which are located near Decatur and Trinity. As described above, hazardous materials 

events can occur anywhere those materials are manufactured, stored, or transported.  

Also, depending on the type of material, the threat could be far reaching if it is able to be 

transported through the air or water. 

Extent and Intensity of Potential Manmade Hazards 

Morgan County has a few hazardous materials events per year.  The extent of 

hazardous materials spills can be minimal to severe, sometimes costing thousands of 

dollars for clean-up. The extent of technological hazards impacts and terrorist attacks 

can be quite severe, with potential for widespread damage to property and infrastructure 

and major loss of life and casualties, within any jurisdiction. 

Probability of Future Manmade and Technological Hazard Events 

One of the hardest features to grasp of a manmade and technological hazard is 

its unpredictability.  There is no way to determine if there is going to be a manmade 

hazard event at any certain time. For many natural hazards there is a season (e.g., 

hurricanes and tornadoes), a map of probable locations (e.g., floods and earthquakes) or 

forecasts (e.g., severe storms).   For manmade hazards, events can happen anytime 

and virtually anywhere, and they do not need any specific circumstances in which to 

occur.  
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Map 5-23. Morgan County Hazardous Materials Locations 

 


