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Cost Avoidance Reports 

Since the last State Hazard Mitigation Plan, Kentucky has experienced eight presidentially 
declared disasters.  Kentucky Emergency Management (KYEM) has provided Cost Avoidance Reports for 
disasters DR-1746, DR-1757, DR-1802, DR-1818, DR-1841, DR-1855, and DR-1912 (DR-1925 is too 
recent to be completed).  These reports include disaster information and cost avoidance of projects that 
were completed in the declared counties prior to the event.  The following page includes a chart 
summarizing the total costs that have been avoided since the 2007 State Hazard Mitigation Plan was 
approved.   



Mitigation Results for 
DR 1746, 1757, 1802, 1818, 1841, 1855 1912

FEMA Disaster # Proj. # Sub Applicant Project Type Cost Benefit
1746 1475-0006 City of Hopkinsville Acquisition $732,300.00 $1,599,006.00

1617-0002 City of Hopkinsville Acquisition $56,300.00 $225,200.00
1757 1454-0008 Fleming County Fiscal Court Acquisition $131,000.00 $138,210.00

1454-0009 Woodford County Fiscal Court Acquisition $322,305.00 $924,732.00
1454-0004 Lewis County Landslide Buyout $147,200.00 $246,480.00
1454-0012 City of Wickliffe Sewer Lift Station $439,536.00 $695,512.00

1802 1207-0010 Louisville Metro Acquisition $833,504.00 $3,334,016.00
1216-0017 Louisville Metro Acquisition $647,098.00 $2,588,392.00
1388-0004 Louisville Metro Acquisition $2,139,372.00 $2,933,228.00
1454-0011 Louisville MSD Acquisition $728,731.00 $2,914,924.00
1454-0012 City of Wickliffe Sewer Lift Station $439,536.00 $695,512.00
1523-0005 Louisville MSD Landslide Buyout $178,785.00 $223,219.00

1818 1207-0010 Louisville Metro Acquisition $833,504.00 $3,334,016.00
1216-0017 Louisville Metro Acquisition $647,098.00 $2,588,392.00
1407-0010 Boyd County Fiscal Court Acquisition $543,000.00 $1,095,226.00
1388-0004 Louisville Metro Acquisition $2,139,372.00 $2,933,228.00
1454-0008 Fleming County Fiscal Court Acquisition $131,000.00 $138,210.00
1454-0009 Woodford County Fiscal Court Acquisition $322,305.00 $924,732.00
1310-0006 Warren County Safe Rooms (10) $471,000.00 $505,100.00
1407-0002 Harlan County Acquisition $1,040,960.00 $4,163,840.00
1454-0004 Lewis County Landslide Buyout $147,200.00 $246,480.00
1454-0011 Louisville MSD Acquisition $728,731.00 $2,914,924.00
1454-0012 City of Wickliffe Sewer Lift Station $439,536.00 $695,512.00
1475-0005 Lincoln County Acquisition $445,000.00 $1,780,000.00
1475-0006 City of Hopkinsville Acquisition $732,300.00 $1,599,006.00
1523-0004 Nelson County Landslide Buyout $154,650.00 $195,770.00
1523-0005 Louisville MSD Landslide Buyout $178,785.00 $223,219.00
1523-0006 Rowan County Acquisition $162,736.00 $650,944.00
1523-0010 Martin County Acquisition $262,800.00 $1,180,601.00
1578-0005 City of Paintsville Acquisition $138,757.00 $148,888.00
1617-0002 City of Hopkinsville Acquisition $56,300.00 $225,200.00

1841 1454-0012 City of Wickliffe Sewer Lift Station $439,536.00 $695,512.00
1855 1207-0010 Louisville MSD Acquisition $833,504.00 $3,334,016.00

1216-0017 Louisville MSD Acquisition $647,098.00 $2,588,392.00
1388-0004 Louisville MSD Acquisition $2,139,372.00 $2,933,228.00
1454-0011 Louisville MSD Acquisition $728,731.00 $2,914,924.00
1523-0005 Louisville MDS Landslide Buyout $178,785.00 $223,219.00

1912 1310-0006 Warren County Safe Rooms (10) $471,000.00 $505,100.00
1454-0009 Woodford County Fiscal Court Acquisition $322,305.00 $924,732.00
1454-0012 City of Wickliffe Sewer Lift Station $439,536.00 $695,512.00
1475-0005 Lincoln County Acquisition $445,000.00 $1,780,000.00
1523-0004 Nelson County Landslide Buyout $154,650.00 $195,770.00
1523-0006 Rowan County Acquisition $162,736.00 $650,944.00

$23,332,954.00 $59,503,068.00
$36,170,114.00Total Cost Avoidance
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Introduction 

Since the last Kentucky 
State Hazard Mitigation Plan 
(2007), Kentucky has 
experienced 8 Presidential 
declared disasters.  These 
disasters have increased the 
State’s commitment to mitigation 
efforts across the 
Commonwealth. 

Mitigation is any action 
taken to reduce or eliminate long-
term risk to people and property 
from natural hazards and their 
effects.  There is a nationwide effort by federal, state, and local government, private industry, 
and homeowners to end the cycle of repetitive natural disaster damage.  Under the provisions of 
the Stafford Act, FEMA has funded numerous mitigation projects to lesson damage to property 
and alleviate the suffering of residents in disaster-impacted communities. 

The statewide impacts of the eight presidentially declared disasters served to remind the 
state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing disaster damage.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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History and Statistics 

Kentucky Severe Storms, Tornados, Straight-line Winds, and Flooding 
 
 
Declaration Date: February 21, 2008 
 
Incident Type: Severe Storms, Straight-line Winds, and Flooding 
 
Incident Period: February 5-6, 2008 
 
Public Assistance Program Eligible Counties: 

Adair, Allen, Bath, Carlisle, Casey, Estill, Franklin, Grayson, Hardin, Meade, Metcalfe, Mercer, 
Monroe, Morgan, Muhlenberg, and Shelby 

 

Hazard Mitigation Grant Program Eligible Counties: 

All counties in the Commonwealth of Kentucky are eligible to apply for assistance under the 
Hazard Mitigation Grant Program. 
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Overview: 

Beginning on Tuesday, February 5, 2008 and through Wednesday, February 6, 2008, the 
Commonwealth of Kentucky was impacted by a series of intense thunderstorms and 
tornadoes.  More than $4.5 million in federal disaster public assistance was approved in 
association with these tornadoes and severe storms.  The intense thunderstorms and 
tornadoes resulted in seven (7) fatalities, widespread damages to public and private 
property, power outages, and road closures.  This line of severe weather moved the 
southwest to the northeast, spawning 22 tornadoes in 17 counties across western and 
central Kentucky.  In addition to the mitigation program funding and public assistance grants 
made available to governmental units and qualifying non-profit entities, this declaration 
provided assistance to individuals and households in the amount of $1.4 million dollars.   

 

In addition to the execution of the Emergency 
Operation Plan and the activation of the 
Emergency Operations Center by the Kentucky 
Division of Emergency Management, the 
Adjutant General authorized active duty orders 
for more than 697 man days to mobilize 
Kentucky National Guard personnel and 
equipment to conduct search and rescue 
activities, protect lives and safety, restore and 
continue essential public services, remove 
debris, and prevent undue loss and suffering.  
Other state agencies activated in response to this disaster included the Kentucky 
Transportation Cabinet, The Kentucky State Police, The Environmental and Public 
Protection Agency, and the Department of Forestry. 

 

Crisis counseling was provided by the Kentucky community Crisis Response Board and the 
American Red Cross opened six (6) shelters in five (5) counties  Four (4) feeding locations 
provided meals to relief workers, volunteers, and citizens in the affected areas. 
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Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, two projects 
were remaining.   

Of the two projects, both were acquisition/demolition type projects.  One project did not include 
benefit cost information because the structure was substantially damaged.  For that project, we 
used the NIBS methodology (For every $1 invested in mitigation yields $4 in returns).   

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on both of the identified projects which included close to seven 
structures.  Of these assessments, both projects were found to have met mitigation 
expectations during the DR-1746 Severe Storm and Flooding event.   

 

 

 

 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flood events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   

 

 

 

 

 

 

 

 

 

 

 

 

Project # Sub Applicant Project Type  Cost   Benefit  
1475-0006 City of Hopkinsville Acquisition $732,300.00 $1,599,006.00 
1617-0002  City of Hopkinsville Acquisition $56,300.00 $225,200.00 
      $788,600.00  $1,824,266.00 
Total Cost Avoidance=       $1,035,666.00 
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood events in Hopkinsville in the last 100 
years.  In March 1997, after major flooding caused over $75 million in damages and devastated 
450 homes, officials knew it was time to pursue ways to 
lessen the impact flooding was repeatedly having on their 
town.  The initial acquisition and demolition project 
involved 38 properties at a cost of approximately 1.11 
million in HMGP funds.  To date, Hopkinsville has acquired 
and demolished 66 homes in the subdivision utilizing a 
variety of funding.  The city chose to use the green space 
land as a recreational vehicle park to connect with the 
adjacent Trail of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the Licking River to rise over 24 feet above 
its flood stage, sending a wall of water into the town.  The 
flood, which reached 50 feet at its height, was the worst in 
the town’s history.  The City received a $3 million grant 
through HMGP to acquire 83 properties.  City officials were 
able to obtain a Community Development Block Grant to 
cover the 13 percent local share required for participation.  
Participants in the acquisition project were given fair 
market pre-disaster value for their homes.  The houses 
were demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood since 1977.  Major transportation 
routes in the area became paralyzed; nearly 56 homes and 16 businesses were flooded with up 
to two and a half feet of water.  Because of its nearly century old undersized drainage system, 
the City could not handle flash flooding caused by large amount of rainfall.  Many of the 
system’s drains collapsed and were so full of debris that 
floodwaters were not able to pass through quickly enough.  
The estimated damages to businesses and homes over the 
eight year period of flooding from 1990 to 1998 totaled more 
than $5 million.  In September, 1999 the City was awarded 
$244,893 to replace a portion of its downtown storm sewer 
system.  The project was completed in 2000, and its 
effectiveness inspired the City to expand the storm sewer 
update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million. 
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Introduction 

Since the last Kentucky 
State Hazard Mitigation Plan 
(2007), Kentucky has 
experienced 8 Presidential 
declared disasters.  These 
disasters have increased the 
State’s commitment to mitigation 
efforts across the 
Commonwealth. 

Mitigation is any action 
taken to reduce or eliminate 
long-term risk to people and 
property from natural hazards 
and their effects.  There is a 
nationwide effort by federal, 
state, and local government, private industry, and homeowners to end the cycle of repetitive 
natural disaster damage.  Under the provisions of the Stafford Act, FEMA has funded numerous 
mitigation projects to lesson damage to property and alleviate the suffering of residents in 
disaster-impacted communities. 

The statewide impacts of the eight presidentially declared disasters served to remind the 
state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing disaster damage.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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History and Statistics 

Kentucky Severe Storms, Tornados, Mudslides, and Landslides 
 
 
Declaration Date: May 19, 2008 
 
Incident Type: Severe Storms, Tornados, Mudslides, and Landslides 
 
Incident Period: April 3-4, 2008 
 
Public Assistance Program Eligible Counties: 

Anderson, Crittenden, Fleming, Fulton, Hancock, Hopkins, Lewis, Livingston, McLean, Nicholas, 
Ohio, Spencer, and Woodford 

 

Hazard Mitigation Grant Program Eligible Counties: 

All counties in the Commonwealth of Kentucky are eligible to apply for assistance under the 
Hazard Mitigation Grant Program. 
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Overview: 

Beginning on Friday, April 4, 2008 and through Saturday, April 5, 2008 the Commonwealth 
of Kentucky was impacted by severe thunderstorms which produced tornadoes floods, flash 
floods, hail, mudslides, and landslides.  This line of severe weather resulted in loss of life 
and personal injury, power outages, downed trees, road closures, and widespread damage 
to public and private property.  Records show that four (4) to six (6) inches of rain fell in a 
24-hour period, with some locally higher observations exceeding eight (8) inches.  The 
heavy rains caused widespread flash flooding, road closures, evacuations, stranded 
motorists, vehicle-related water rescues, and mudslides.  In Crittenden Count, a 2-year old 
died when her mother lost control of a vehicle while driving through high water.  Power 
outages were reported throughout the Commonwealth for several days due to damages or 
power being shut off as a safety measure.  Waters remained high along rivers through mid-
April.  A number of communities resorted to sandbagging to protect homes and schools from 
flooding and the continuing rising waters.   

 

 

 

 

 

 

 

 

Photo By: Rachel Matthews-Cross/Chris Allen WBKO 
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Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, four (4) projects 
were remaining.   

Of the 4 projects, 3 were acquisitions and 1 sewer lift station project.  All 4 projects included 
benefit cost information.  For projects that did not include benefit cost information, we used the 
NIBS methodology (For every $1 invested in mitigation yields $4 in returns).   

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on the four (4) identified projects which included close to 20 
structures.  Of these assessments, all 4 projects were found to have met mitigation expectations 
during the DR-1757 Severe Storm and Flooding event.   

 

Project #  Sub Applicant  Project Type   Cost    Benefit  

1454‐0008  Fleming County Fiscal Court  Acquisition    $131,000.00    $ 138,210.00  

1454‐0009  Woodford County Fiscal Court  Acquisition    $322,305.00    $924,732.00  

1454‐0004  Lewis County  Landslide Buyout   $147,200.00    $246,480.00  

1454‐0012  City of Wickliffe  Sewer Lift Station   $439,536.00    $695,512.00  

          $1,040,041.00    $2,004,934.00  
Total Cost 
Avoidance =         $954,893.00 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flood events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood events in Hopkinsville in the last 100 
years.  In March 1997, after major flooding caused over 
$75 million in damages and devastated 450 homes, 
officials knew it was time to pursue ways to lessen the 
impact flooding was repeatedly having on their town.  The 
initial acquisition and demolition project involved 38 
properties at a cost of approximately 1.11 million in HMGP 
funds.  To date, Hopkinsville has acquired and demolished 
66 homes in the subdivision utilizing a variety of funding.  
The city chose to use the green space land as a 
recreational vehicle park to connect with the adjacent Trail 
of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the Licking River to rise over 24 feet above 
its flood stage, sending a wall of water into the town.  The 
flood, which reached 50 feet at its height, was the worst in 
the town’s history.  The City received a $3 million grant 
through HMGP to acquire 83 properties.  City officials were 
able to obtain a Community Development Block Grant to 
cover the 13 percent local share required for participation.  
Participants in the acquisition project were given fair market 
pre-disaster value for their homes.  The houses were 
demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood since 1977.  Major transportation 
routes in the area became paralyzed; nearly 56 homes and 16 businesses were flooded with up 
to two and a half feet of water.  Because of its nearly century old undersized drainage system, 
the City could not handle flash flooding caused by large 
amount of rainfall.  Many of the system’s drains collapsed 
and were so full of debris that floodwaters were not able to 
pass through quickly enough.  The estimated damages to 
businesses and homes over the eight year period of flooding 
from 1990 to 1998 totaled more than $5 million.  In 
September, 1999 the City was awarded $244,893 to replace 
a portion of its downtown storm sewer system.  The project 
was completed in 2000, and its effectiveness inspired the 
City to expand the storm sewer update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million.   
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Introduction 

Since the last Kentucky State Hazard 
Mitigation Plan (2007), Kentucky has 
experienced 8 Presidential declared 
disasters.  These disasters have increased 
the State’s commitment to mitigation efforts 
across the Commonwealth. 

Mitigation is any action taken to 
reduce or eliminate long-term risk to people 
and property from natural hazards and their 
effects.  There is a nationwide effort by 
federal, state, and local government, private industry, and homeowners to end the cycle of 
repetitive natural disaster damage.  Under the provisions of the Stafford Act, FEMA has funded 
numerous mitigation projects to lesson damage to property and alleviate the suffering of 
residents in disaster-impacted communities. 

The statewide impacts of the 2009 Kentucky severe winter storm & flooding served to 
remind the state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing disaster damage.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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History and Statistics 

Kentucky Severe Wind Storm associated with Tropical Depression Ike  
 
 
Declaration Date: October 9, 2008 
 
Incident Type: Severe Wind 
 
Incident Period: September 14-15, 2008 
 
Declared Counties Include: 
 
The counties of Ballard, Boone, Breckenridge, Bullitt, Caldwell, Calloway, Campbell, Carlisle, 
Carroll, Crittenden, Daviess, Fulton, Gallatin, Graves, Hancock, Henderson, Hickman, Hopkins, 
Jefferson, Kenton, Livingston, Lyon, Marshall, McCracken, McLean, Meade, Muhlenberg, Ohio, 
Oldham, Shelby, Trigg, Trimble, Union, and Webster. 
  
All counties in the Commonwealth of Kentucky are eligible to apply for assistance under the 
Hazard Mitigation Grant Program. 
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Overview 

On September 14, 2008, the remnants of 
Hurricane Ike combined with a cold front 
crossing the Ohio Valley to cause extremely 
strong surface winds to blow through the 
region. Hurricane-force wind gusts in 
Louisville felled countless trees and power 
lines. At one point, 60% of LG&E customers 
in the Louisville area were without power, 
with some folks expected to remain in the 
dark for up to a week. Minor damage 
occurred at Valhalla Golf Club just 2 days 
before the Ryder Cup was to begin, but it 
was expected to be taken care of before the 
first tee-off. Sadly, four fatalities occurred 
due to falling trees and limbs. 

Scientifically, this phenomenon resulted 
from very strong winds around 3000-6000 
feet above the ground (50-80 mph), i.e., a 
low-level jet associated with and ahead of 
the remnants of Ike, being directed 
downward to the surface as surface heating 
(due to some sunshine) resulted in steep 
low-level lapse rates (temperatures 
decreasing rapidly with height from the 
surface to the level of these maximum 
winds). Such lapse rates allowed winds aloft 
to mix down to the surface causing the 
strong, damaging wind gusts. This 
phenomenon typically is common with 
severe thunderstorms, although in this 
case, there were no thunderstorms at all 
associated with the strong winds. 
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Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, 6 projects were 
remaining.   

Of the 6 projects, 5 were acquisitions and 1 sewer lift station project.  Three projects did not 
include benefit cost information.  For those projects, we used the NIBS methodology (For every 
$1 invested in mitigation yields $4 in returns).   

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on the six identified projects which included close to 40 
structures.  Of these assessments, all six projects were found to have met mitigation 
expectations during the DR-1802 Severe Wind Storm event.   

 

Project #  Sub Applicant  Project Type   Cost    Benefit  

1207‐0010  Louisville Metro  Acquisition   $833,504.00    $3,334,016.00 

1216‐0017  Louisville Metro  Acquisition   $647,098.00    $2,588,392.00 

1388‐0004  Louisville Metro  Acquisition   $2,139,372.00    $2,933,228.00 

1454‐0011  Louisville MSD  Acquisition   $728,731.00    $2,914,924.00 

1454‐0012  City of Wickliffe  Sewer Lift Station   $439,536.00    $695,512.00 

1523‐0005  Louisville MSD  Landslide Buyout   $178,785.00    $223,219.00 

          $4,967,026.00    $12,689,291.00 
Total Cost 
Avoidance =         $7,722,265.00 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flooding & wind events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood events in Hopkinsville in the last 100 
years.  In March 1997, after major flooding caused over $75 million in damages and devastated 
450 homes, officials knew it was time to pursue ways to 
lessen the impact flooding was repeatedly having on their 
town.  The initial acquisition and demolition project 
involved 38 properties at a cost of approximately 1.11 
million in HMGP funds.  To date, Hopkinsville has acquired 
and demolished 66 homes in the subdivision utilizing a 
variety of funding.  The city chose to use the green space 
land as a recreational vehicle park to connect with the 
adjacent Trail of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the 
Licking River to rise over 24 feet above its flood stage, 
sending a wall of water into the town.  The flood, which 
reached 50 feet at its height, was the worst in the town’s 
history.  The City received a $3 million grant through 
HMGP to acquire 83 properties.  City officials were able to 
obtain a Community Development Block Grant to cover the 
13 percent local share required for participation.  
Participants in the acquisition project were given fair 
market pre-disaster value for their homes.  The houses 
were demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood 
since 1977.  Major transportation routes in the area became 
paralyzed; nearly 56 homes and 16 businesses were flooded 
with up to two and a half feet of water.  Because of its nearly 
century old undersized drainage system, the City could not 
handle flash flooding caused by large amount of rainfall.  
Many of the system’s drains collapsed and were so full of 
debris that floodwaters were not able to pass through quickly 
enough.  The estimated damages to businesses and homes 
over the eight year period of flooding from 1990 to 1998 
totaled more than $5 million.  In September, 1999 the City was awarded $244,893 to replace a 
portion of its downtown storm sewer system.  The project was completed in 2000, and its 
effectiveness inspired the City to expand the storm sewer update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million.   
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Introduction 

Since the last Kentucky 
State Hazard Mitigation Plan 
(2007), Kentucky has 
experienced 8 Presidential 
declared disasters.  These 
disasters have increased the 
State’s commitment to mitigation 
efforts across the 
Commonwealth. 

Mitigation is any action 
taken to reduce or eliminate 
long-term risk to people and 
property from natural hazards 
and their effects.  There is a 
nationwide effort by federal, state, and local government, private industry, and homeowners to 
end the cycle of repetitive natural disaster damage.  Under the provisions of the Stafford Act, 
FEMA has funded numerous mitigation projects to lesson damage to property and alleviate the 
suffering of residents in disaster-impacted communities. 

The statewide impacts of the 2009 Kentucky severe winter storm & flooding served to 
remind the state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing disaster damage.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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History and Statistics 

Kentucky Severe Winter Storm and Flooding 
 
 
Declaration Date: February 5, 2009 
 
Incident Type: Severe Winter Storm and Flooding 
 
Incident Period: January 26, 2009 – February 13, 2009 
 
Declared Counties Include: 
 
The counties of Allen, Anderson, Ballard, Barren, Bath, Boone, Bourbon, Boyd, Boyle, Breathitt, 
Breckinridge, Bracken, Bullitt, Butler, Caldwell, Calloway, Campbell, Carlisle, Carroll, Carter, 
Casey, Christian, Clark, Clay, Crittenden, Daviess, Edmonson, Elliott, Estill, Fayette, Fleming, 
Floyd, Franklin, Fulton, Gallatin, Garrard, Grant, Graves, Grayson, Green, Greenup, Hancock, 
Hardin, Harrison, Hart, Henderson, Henry, Hickman, Hopkins, Jackson, Jefferson, Jessamine, 
Johnson, Kenton, Larue, Lawrence, Lee, Lewis, Lincoln, Livingston, Logan, Lyon, Madison, 
Magoffin, Marion, Marshall, Martin, Mason, McCracken, McLean, Meade, Menifee, Mercer, 
Metcalfe, Montgomery, Morgan, Muhlenberg, Nelson, Nicholas, Ohio, Oldham, Owen, Owsley, 
Perry, Powell, Pendleton, Robertson, Rockcastle, Rowan, Scott, Shelby, Simpson, Spencer, 
Taylor, Todd, Trigg, Trimble, Union, Warren, Washington, Webster, Wolfe and Woodford 
 
  
All counties in the Commonwealth of Kentucky are eligible to apply for assistance under the 
Hazard Mitigation Grant Program. 
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Overview 

A wintery mix of severe storms and flooding moved 
across most of central Kentucky on Monday, January 26, 
2009.  Precipitation began as light freezing drizzle and 
freezing rain over the entire area, but changed to sleet 
and then snow overnight in to the early morning hours of 
Tuesday across northern Kentucky.  Freezing rain 
continued over southern Kentucky.  On Tuesday the 27th, 
precipitation changed to freezing rain over northern 
Kentucky and rain over southern Kentucky.  Ice over an 
inch thick was reported in many locations from the 
freezing rain.  Tuesday night freezing rain and sleet 
continued.  River flooding developed in some spots by 
Wednesday from the steady rain.  On the morning of Wednesday, January 28, precipitation 
changed over to snow from northwest to southeast across the area.  About an additional 3 to 4 
inches of additional snow accumulation piled up in the north.   

This storm caused Kentucky’s largest power outage on record, with 609,000 homes and 
businesses without power across the state.  Property damage was widespread, with the 
damage due to falling trees, large tree limbs and power lines weighed down by ice.  In the 
Louisville metropolitan area, 205,000 lost power and it took up to 10 days to everyone hooked 
back up.  Several emergency shelters were set up across the affected region.   
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Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, 19 projects 
were remaining.   

Of the 19 projects, 17 were acquisitions, 1 safe room, and 1 sewer lift station project.  Seven 
projects did not include benefit cost information.  For those projects, we used the NIBS 
methodology (For every $1 invested in mitigation yields $4 in returns).   

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on the nineteen (19) identified projects which included close to 
100 structures.  Of these assessments, all 19 projects were found to have met mitigation 
expectations during the DR-1818 Severe Winter Storm and Flooding event.   

 

Project #  Sub Applicant  Project Type   Cost    Benefit  

1207‐0010  Louisville Metro  Acquisition   $833,504.00    $3,334,016.00  

1216‐0017  Louisville Metro  Acquisition   $647,098.00    $2,588,392.00  

1407‐0010  Boyd County Fiscal Court  Acquisition   $543,000.00    $1,095,226.00  

1388‐0004  Louisville Metro  Acquisition   $2,139,372.00    $2,933,228.00  

1454‐0008  Fleming County Fiscal Court  Acquisition    $131,000.00    $ 138,210.00  

1454‐0009  Woodford County Fiscal Court  Acquisition    $322,305.00    $924,732.00  

1310‐0006  Warren County   Safe Rooms (10)   $471,000.00    $505,100.00  

1407‐0002  Harlan County  Acquisition   $1,040,960.00    $4,163,840.00  

1454‐0004  Lewis County  Landslide Buyout   $147,200.00    $246,480.00  

1454‐0011  Louisville MSD  Acquisition   $728,731.00    $2,914,924.00  

1454‐0012  City of Wickliffe  Sewer Lift Station   $439,536.00    $695,512.00  

1475‐0005  Lincoln County  Acquisition   $445,000.00    $1,780,000.00  

1475‐0006  City of Hopkinsville   Acquisition   $732,300.00    $1,599,006.00  

1523‐0004   Nelson County  Landslide Buyout   $154,650.00    $195,770.00  

1523‐0005  Louisville MSD  Landslide Buyout   $178,785.00    $223,219.00  

1523‐0006   Rowan County  Acquisition   $162,736.00    $650,944.00  

1523‐0010  Martin County  Acquisition   $262,800.00    $1,180,601.00  

1578‐0005  City of Paintsville  Acquisition   $138,757.00    $148,888.00  

1617‐0002  City of Hopkinsville   Acquisition   $56,300.00    $225,200.00  

          $9,575,034.00    $25,543,288.00  
Total Cost 
Avoidance =         $15,968,254 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flood events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood 
events in Hopkinsville in the last 100 years.  In March 
1997, after major flooding caused over $75 million in 
damages and devastated 450 homes, officials knew it was 
time to pursue ways to lessen the impact flooding was 
repeatedly having on their town.  The initial acquisition and 
demolition project involved 38 properties at a cost of 
approximately 1.11 million in HMGP funds.  To date, 
Hopkinsville has acquired and demolished 66 homes in 
the subdivision utilizing a variety of funding.  The city chose to use the green space land as a 
recreational vehicle park to connect with the adjacent Trail of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the 
Licking River to rise over 24 feet above its flood stage, 
sending a wall of water into the town.  The flood, which 
reached 50 feet at its height, was the worst in the town’s 
history.  The City received a $3 million grant through 
HMGP to acquire 83 properties.  City officials were able to 
obtain a Community Development Block Grant to cover the 
13 percent local share required for participation.  
Participants in the acquisition project were given fair 
market pre-disaster value for their homes.  The houses 
were demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood 
since 1977.  Major transportation routes in the area 
became paralyzed; nearly 56 homes and 16 businesses 
were flooded with up to two and a half feet of water.  
Because of its nearly century old undersized drainage 
system, the City could not handle flash flooding caused by 
large amount of rainfall.  Many of the system’s drains 
collapsed and were so full of debris that floodwaters were 
not able to pass through quickly enough.  The estimated 
damages to businesses and homes over the eight year 
period of flooding from 1990 to 1998 totaled more than $5 million.  In September, 1999 the City 
was awarded $244,893 to replace a portion of its downtown storm sewer system.  The project 
was completed in 2000, and its effectiveness inspired the City to expand the storm sewer 
update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million.   
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Introduction 

Since the last 
Kentucky State Hazard 
Mitigation Plan (2007), 
Kentucky has experienced 8 
Presidential declared 
disasters.  These disasters 
have increased the State’s 
commitment to mitigation 
efforts across the 
Commonwealth. 

Mitigation is any 
action taken to reduce or 
eliminate long-term risk to 
people and property from 
natural hazards and their 
effects.  There is a nationwide effort by federal, state, and local government, private industry, 
and homeowners to end the cycle of repetitive natural disaster damage.  Under the provisions of 
the Stafford Act, FEMA has funded numerous mitigation projects to lesson damage to property 
and alleviate the suffering of residents in disaster-impacted communities. 

The statewide impacts of the eight presidentially declared disasters served to remind the 
state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing disaster damage.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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History and Statistics 

Kentucky Severe Storms, Tornados, Mudslides, and Landslides 
 
 
Declaration Date: May 29, 2009 
 
Incident Type: Severe Storms, Tornados, Flooding, and Mudslides 
 
Incident Period: May 3-20, 2009 
 
 
Public Assistance Program Eligible Counties: 

Ballard, Breathitt, Carlisle, Clay, Crittenden, Floyd, Grayson, Hickman, Jackson, Knott, 
Lawrence, Lee, Leslie, Letcher, Madison, Magoffin, Marshal, Owsley, Perry, Pike, Russell, and 
Trigg 

 

Hazard Mitigation Grant Program Eligible Counties: 

All Counties in the Commonwealth are eligible to apply for assistance under the Hazard 
Mitigation Grant Program 

 

Individual and Households Assistance Program Eligible Counties: 

Breathitt, Floyd, Owsley, and Pike 
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Overview: 

Starting on May 3, 2009, strong storms producing tornadoes, severe thunderstorms, heavy 
rainfall, flash flooding, and generalized flooding moved across the central and eastern parts of 
the Commonwealth resulting loss of live and private property and road closures and these 
conditions endangered public health and safety and threatened public and private property.  
There were over half a million citizens impacted by this event.  FEMA estimates that total public 
assistance for this event will exceed $44 million.  Over 5,543 applicants in four (4) counties were 
awarded approximately $15 million in individual and household assistance.   

 

Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, one project was 
remaining 

The project that avoided loss was the City of Wickliffe sewer lift station project.  This project did 
include benefit cost information.  

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on the sewer lift station project . This project did meet mitigation 
expectations during the DR-1841 Severe Storm and Flooding event.   

 

Project #  Sub Applicant  Project Type   Cost    Benefit  

1454‐0012  City of Wickliffe  Sewer Lift Station   $439,536.00    $695,512.00  

          $439,536.00    $695,512.00  
Total Cost 
Avoidance =         $255,976.00 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flood events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood events in Hopkinsville in the last 100 
years.  In March 1997, after major flooding caused over $75 million in damages and devastated 
450 homes, officials knew it was time to pursue ways to 
lessen the impact flooding was repeatedly having on their 
town.  The initial acquisition and demolition project 
involved 38 properties at a cost of approximately 1.11 
million in HMGP funds.  To date, Hopkinsville has acquired 
and demolished 66 homes in the subdivision utilizing a 
variety of funding.  The city chose to use the green space 
land as a recreational vehicle park to connect with the 
adjacent Trail of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the 
Licking River to rise over 24 feet above its flood stage, 
sending a wall of water into the town.  The flood, which 
reached 50 feet at its height, was the worst in the town’s 
history.  The City received a $3 million grant through 
HMGP to acquire 83 properties.  City officials were able to 
obtain a Community Development Block Grant to cover the 
13 percent local share required for participation.  
Participants in the acquisition project were given fair 
market pre-disaster value for their homes.  The houses 
were demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood 
since 1977.  Major transportation routes in the area 
became paralyzed; nearly 56 homes and 16 businesses 
were flooded with up to two and a half feet of water.  
Because of its nearly century old undersized drainage 
system, the City could not handle flash flooding caused by 
large amount of rainfall.  Many of the system’s drains 
collapsed and were so full of debris that floodwaters were 
not able to pass through quickly enough.  The estimated 
damages to businesses and homes over the eight year 
period of flooding from 1990 to 1998 totaled more than $5 million.  In September, 1999 the City 
was awarded $244,893 to replace a portion of its downtown storm sewer system.  The project 
was completed in 2000, and its effectiveness inspired the City to expand the storm sewer 
update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million.   
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Introduction 

Since the last Kentucky 
State Hazard Mitigation Plan 
(2007), Kentucky has 
experienced 8 Presidential 
declared disasters.  These 
disasters have increased the 
State’s commitment to mitigation 
efforts across the 
Commonwealth. 

Mitigation is any action taken to reduce or eliminate long-term risk to people and 
property from natural hazards and their effects.  There is a nationwide effort by federal, state, 
and local government, private industry, and homeowners to end the cycle of repetitive natural 
disaster damage.  Under the provisions of the Stafford Act, FEMA has funded numerous 
mitigation projects to lesson damage to property and alleviate the suffering of residents in 
disaster-impacted communities. 

The statewide impacts of the eight Presidential declared disasters served to remind the 
state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing damage from an event.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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History and Statistics 

Kentucky Severe Storms, Straight-line Winds, and Flooding 
 
 
Declaration Date: August 14, 2009 
 
Incident Type: Severe Storms, Straight-line Winds, and Flooding 
 
Incident Period: August 4, 2009 
 
 
Declared Counties Include: 
 
Jefferson and Trimble Counties 
 
 
Hazard Mitigation Grant Program 
  
All counties in the Commonwealth of Kentucky are eligible to apply for assistance under the 
Hazard Mitigation Grant Program. 

4

Kentucky Emergency Management Cost Avoidance Report  DR-1855



 

 

Overview 

Flash Flooding impacted north central Kentucky on August 4th.  Among the hardest hit areas 
were the Louisville Metro Area and parts of Indiana.  Several roads were closed due to flood 
waters including I-65, several buildings in downtown Louisville flooded, major flooding occurred 
around Churchill Downs and on the University of Louisville campus, and numerous residential 
basements flooded across the area.  Also there was one lightning related fire on Hurstbourne 
Lane near in I-64 in the Louisville Metro Area.  

Another round of thunderstorms and heavy rain moved through the area in the afternoon and 
additional flooding occurred in the Bluegrass Region, including the Lexington Metro area.   

Below is an unofficial rainfall estimate from the radar from Tuesday.   

Greens: 1.0-2.5 inches Light Yellow: 2.5-3.5 inches  Dark Yellow:  3.5-5.0 inches 

Reds:  5.0-7.0 inches 
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Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, five (5) projects 
were remaining.   

Of the 5 projects, all 5 were Acquisition/Demolition project type.  Three projects did not include 
benefit cost information.  For those projects, we used the NIBS methodology (For every $1 
invested in mitigation yields $4 in returns).   

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on the five (5) identified projects which included close to 40 
structures.  Of these assessments, all 5 projects were found to have met mitigation expectations 
during the DR-1855 Severe Storm and Flooding event.    

 

 

 

 

 

 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flood events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   

Project # Sub Applicant Project Type  Cost   Benefit  

1207-0010 Louisville MSD Acquisition $833,504.00  $3,334,016.00 

1216-0017  Louisville MSD Acquisition $647,098.00  $2,588,392.00 

1388-0004 Louisville MSD Acquisition $2,139,372.00 $2,933,228.00 

1454-0011 Louisville MSD Acquisition $728,731.00  $2,914,924.00 

1523-0005 Louisville MDS Landslide Buyout $178,785.00  $223,219.00 
      $4,527,490.00 $11,993,779.00 

Total Cost Avoidance=        $7,466,289.00 
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood 
events in Hopkinsville in the last 100 years.  In March 
1997, after major flooding caused over $75 million in 
damages and devastated 450 homes, officials knew it was 
time to pursue ways to lessen the impact flooding was 
repeatedly having on their town.  The initial acquisition and 
demolition project involved 38 properties at a cost of 
approximately 1.11 million in HMGP funds.  To date, 
Hopkinsville has acquired and demolished 66 homes in 
the subdivision utilizing a variety of funding.  The city 
chose to use the green space land as a recreational vehicle park to connect with the adjacent 
Trail of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the 
Licking River to rise over 24 feet above its flood stage, 
sending a wall of water into the town.  The flood, which 
reached 50 feet at its height, was the worst in the town’s 
history.  The City received a $3 million grant through 
HMGP to acquire 83 properties.  City officials were able to 
obtain a Community Development Block Grant to cover the 
13 percent local share required for participation.  
Participants in the acquisition project were given fair 
market pre-disaster value for their homes.  The houses 
were demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood 
since 1977.  Major transportation routes in the area 
became paralyzed; nearly 56 homes and 16 businesses 
were flooded with up to two and a half feet of water.  
Because of its nearly century old undersized drainage 
system, the City could not handle flash flooding caused by 
large amount of rainfall.  Many of the system’s drains 
collapsed and were so full of debris that floodwaters were 
not able to pass through quickly enough.  The estimated 
damages to businesses and homes over the eight year 
period of flooding from 1990 to 1998 totaled more than $5 million.  In September, 1999 the City 
was awarded $244,893 to replace a portion of its downtown storm sewer system.  The project 
was completed in 2000, and its effectiveness inspired the City to expand the storm sewer 
update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million.   
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Introduction 

Since the last Kentucky State 
Hazard Mitigation Plan (2007), 
Kentucky has experienced 8 
Presidential declared disasters.  
These disasters have increased the 
State’s commitment to mitigation 
efforts across the Commonwealth. 

Mitigation is any action taken 
to reduce or eliminate long-term risk to 
people and property from natural 
hazards and their effects.  There is a 
nationwide effort by federal, state, and 
local government, private industry, and homeowners to end the cycle of repetitive natural 
disaster damage.  Under the provisions of the Stafford Act, FEMA has funded numerous 
mitigation projects to lesson damage to property and alleviate the suffering of residents in 
disaster-impacted communities. 

The statewide impacts of the 2009 Kentucky severe winter storm & flooding served to 
remind the state of its vulnerability natural disasters.  Cost avoidance analysis is one way to fully 
understand whether mitigation actions are, in fact, reducing disaster damage.  This report 
presents the results of a post-disaster costs avoided analysis of previously mitigated projects 
within the State of Kentucky. 

The State of Kentucky is repeatedly impacted by severe storms; 40 of all 63 Federal 
Emergency Management Agency (FEMA) declared disasters in Kentucky involved flooding.  
Many other declarations were winter storms, tornadoes and hurricanes that also included 
significant amounts of rain and high water.  The entire State of Kentucky is particularly 
susceptible to flooding due to its inland river, lake and creek coastlines and accompanying 
population, significant development with impervious surface & drainage systems. 

The terms flood and flooding refer to conditions of partial or complete inundation of 
normally dry land areas with surface water runoff from any source.  Floodplains are defined as 
land areas susceptible to being inundated by water from any flooding source.  Although storm 
surge presents a great potential for loss of life, in a study conducted from 1970-1999 by the 
National Hurricane Center, freshwater flooding accounts for more than 59% of the tropical 
cyclone deaths in the United States. 
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DR-1912  

 

Declaration Date: May 11, 2010 

Incident Type:  Severe Storms, Flooding, Mudslides, and Tornadoes 

Incident Period:   May 1-30, 2010 

 

Public Assistance Program Eligible Counties: 

Adair, Allen, Anderson, Ballard, Barren, Bath, Boyd, Boyle, Bracken, Breckinridge, Butler, 
Carlisle, Carroll, Carter, Casey, Clark, Clay, Clinton, Crittenden, Cumberland, Edmonson, Elliott, 
Estill, Fleming, Franklin, Gallatin, Garrard, Grayson, Green, Greenup, Hancock, Harrison, Hart, 
Henderson, Hickman, Hopkins, Jackson, Jessamine, Knott, Larue, Lee, Leslie, Lewis, Lincoln, 
Livingston, Logan, Lyon, Madison, Magoffin, Marion, Marshall, Mason, McLean, Menifee, 
Metcalfe, Monroe, Montgomery, Morgan, Nelson, Ohio, Owen, Powell, Pulaski, Robertson, 
Rockcastle, Rowan, Russell, Simpson, Taylor, Trigg, Union, Warren, Washington, Wayne, 
Wolfe, and Woodford. 

 

Hazard Mitigation Grant Program Eligible Counties: 

All Counties in the Commonwealth are eligible to apply for assistance under the Hazard 
Mitigation Grant Program 

 

Individual and Households Assistance Program Eligible Counties: 

Adair, Allen, Anderson, Barren, Bath, Bourbon, Boyd, Boyle, Butler, Carter, Casey, Christian, 
Clark, Clinton, Crittenden, Cumberland, Edmonson, Elliott, Estill, Fayette, Fleming, Franklin, 
Garrard, Green, Greenup, Hardin, Hart, Henry, Hopkins, Jackson, Jessamine, Larue, Lee, 
Leslie, Lewis, Lincoln, Livingston, Logan, Madison, Magoffin, Marion, Menifee, Mercer, 
Metcalfe, Monroe, Montgomery, Nelson, Nicholas, Ohio, Owen, Powell, Pulaski, Rockcastle, 
Rowan, Russell, Simpson, Taylor, Warren, Washington, Wayne, Wolfe, and Woodford. 
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Overview: 

 

Beginning on May 1, 2010, Severe thunderstorms came across the Commonwealth 
causing damaging winds, torrential rain, and flooding that paralyzed many counties of 
the Commonwealth  Fallen trees, debris, and power outages left large groups of people, 
including the elderly and medically fragile, without essential services.  Multiple fatalities 
occurred which are attributed to this disaster.  Heavy rains and swollen streams from 
these storms overwhelmed the capacity of the commonwealth’s rivers and streams, 
resulting in widespread sustained flooding. 
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Methodology 

To complete this report we researched previous mitigation projects that have been completed in 
the disaster declared areas.  We compiled important information from the project files and 
FEMA’s project tracking system, NEMIS.  Some projects used in this report lack the necessary 
information to determine mitigation success.   

Kentucky Emergency Management and FEMA compiled a list of completed mitigation projects 
in the impacted areas.  This list was reviewed to exclude projects that were initiative type 
projects, projects that had been withdrawn, and management cost.  As a result, 6 projects were 
remaining.   

Of the 6 projects, 4 were acquisitions, 1 safe room, and 1 sewer lift station project.  Two projects 
did not include benefit cost information.  For those projects, we used the NIBS methodology 
(For every $1 invested in mitigation yields $4 in returns).   

A Benefit-Cost Ratio (BCR) is determined for every project application.  FEMA provides the 
software to determine BCR as well as approves the number before the project is awarded.  For 
the purposes of this post-disaster mitigation assessment of previously-mitigated projects, 
Kentucky uses the dollar amount of the benefit determined at the time of project application.  
There are some assumptions made in this process: 

1. The projects in this report were located in the declared areas.  Therefore, it is assumed that 
these projects would have some level of impact by the event. 

2. The cost avoided for the mitigation projects in this report may be at least the cost of the 
mitigation due to FEMA BCA calculations. 

The costs avoided are likely greater than the dollars contained in this report due to the impact of 
the recent multiple disasters.   
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Data and Results 

Cost avoidance was completed on the six (6) identified projects which included close to 18 
structures.  Of these assessments, all 6 projects were found to have met mitigation expectations 
during the DR-1912 Severe Storms, Flooding, Mudslides, and Tornado event.   

 

Project #  Sub Applicant  Project Type   Cost    Benefit  

1310‐0006  Warren County   Safe Rooms (10)   $471,000.00    $505,100.00  

1454‐0009  Woodford County Fiscal Court  Acquisition    $322,305.00    $924,732.00  

1454‐0012  City of Wickliffe  Sewer Lift Station   $439,536.00    $695,512.00  

1475‐0005  Lincoln County  Acquisition   $445,000.00    $1,780,000.00  

1523‐0004   Nelson County  Landslide Buyout   $154,650.00    $195,770.00  

1523‐0006   Rowan County  Acquisition   $162,736.00    $650,944.00  

          $1,995,227.00    $4,752,058.00  
Total Cost 
Avoidance =         $2,756,831.00 

 

 

The results of this cost avoidance assessment indicate that the hazard mitigation activities 
funded by the Hazard Mitigation Grant Program (HMGP): 

•Were cost-effective and reduced future losses from flood events 
•Resulted in significant net benefits against future events 

Kentucky will continue to refine the cost avoidance process to include project data in the future.   
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Example Projects 

The following projects provide local governments and non-profit agencies an excellent example 
of the goal of mitigation programs, whereby a local community, assisted by state and federal 
agencies, works to reduce or eliminate risk from future hazards.   
 
Cherokee Park Subdivision, Acquisition, Hopkinsville, KY 
Flooding from the Little River has caused 18 major flood 
events in Hopkinsville in the last 100 years.  In March 
1997, after major flooding caused over $75 million in 
damages and devastated 450 homes, officials knew it was 
time to pursue ways to lessen the impact flooding was 
repeatedly having on their town.  The initial acquisition and 
demolition project involved 38 properties at a cost of 
approximately 1.11 million in HMGP funds.  To date, 
Hopkinsville has acquired and demolished 66 homes in 
the subdivision utilizing a variety of funding.  The city chose to use the green space land as a 
recreational vehicle park to connect with the adjacent Trail of Tears Park.  
 
 
Falmouth Flood of 1997, Acquisition, Falmouth, KY 
On the night of March 1, 1997, heavy rains caused the 
Licking River to rise over 24 feet above its flood stage, 
sending a wall of water into the town.  The flood, which 
reached 50 feet at its height, was the worst in the town’s 
history.  The City received a $3 million grant through 
HMGP to acquire 83 properties.  City officials were able to 
obtain a Community Development Block Grant to cover the 
13 percent local share required for participation.  
Participants in the acquisition project were given fair 
market pre-disaster value for their homes.  The houses 
were demolished, and the land will remain open space in 
perpetuity in order to mitigate future flood losses.   
 
 
Middlesboro Storm Sewer System, Flood Control Project, Middlesboro, KY 
In February 1994, Middlesboro experienced its worst flood 
since 1977.  Major transportation routes in the area became 
paralyzed; nearly 56 homes and 16 businesses were flooded 
with up to two and a half feet of water.  Because of its nearly 
century old undersized drainage system, the City could not 
handle flash flooding caused by large amount of rainfall.  
Many of the system’s drains collapsed and were so full of 
debris that floodwaters were not able to pass through quickly 
enough.  The estimated damages to businesses and homes 
over the eight year period of flooding from 1990 to 1998 
totaled more than $5 million.  In September, 1999 the City was awarded $244,893 to replace a 
portion of its downtown storm sewer system.  The project was completed in 2000, and its 
effectiveness inspired the City to expand the storm sewer update.   
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COWS and CALVES, Warning Systems, Warren County, KY 
Warren County and the surrounding cities within the county, have a history of tornadoes and 
other severe weather.  In 1997 Warren County was awarded a grant through HMGP to install 
twelve Community Outdoor Warning Sirens (COWS).  The sirens have a capacity to warn 100% 
of the residents of Bowling Green and 80% of the residents in the entire county.  The County 
recognized, however, that an outdoor warning system was not sufficient.  In 1999, the County 
received HMGP funds to install 250 Community Activated Lifesaving Voice Emergency Systems 
(CALVES), The system is designed to warn people who are indoors or not close to a siren site.  
CALVES were placed in every school, medical facility, church, indoor sporting facility, and 
emergency responder’s office.   The county implemented an extensive public awareness 
campaign to educate residents about the new warning systems.  “When you hear the COWS 
moooove indoors.  When you hear the CALVES protect your heard!” The COWS are credited 
with saving lives on April 16, 1998 when a tornado touched down in the county’s biggest 
outdoor shopping mall.  No lives were lost even though property damage totaled over $2 million.   
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