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Executive Summary 

Section 322 of the Robert T. Stafford Disaster Relief and 

Emergency Assistance Act enacted under the Disaster 

Mitigation Act of 2000 (DMA 2000) provided new and 

revitalized approaches to mitigation planning.  Section 322 

established a new requirement for Local Mitigation Plans, and 

authorized up to 7% of Hazard Mitigation Grant Program 

(HMGP) funds available to a State to be used for development 

of State, Tribal, and Local Mitigation Plans.  The revised 

guidance emphasizes the need for State, Tribal, and Local 

entities to closely coordinate mitigation planning and 

implementation efforts.  The most successful of these plans ï 

where practical, meaningful mitigation actions have been the 

result ï have two common elements: 

¶ Comprehensive risk assessments that form a solid foundation for decision-making; and 

¶ Input from a wide range of stakeholders who would play a role during implementation of 

recommended mitigation actions at the Federal, State, and Local levels. 

The DMA 2000 emphasizes greater interaction between State and Local mitigation planning activities, 

and highlights the need for improved linkage of hazard and capability analyses to State and Local hazard 

mitigation strategies. 

The implementation of planned, pre-identified, cost effective mitigation actions based on a sound hazard 

identification and risk assessment will make a major contribution to reducing Lexington Fayette Countyôs 

disaster losses. 

The purpose of the Lexington Fayette Urban County Government (hereafter referred to as ñLFUCGò) 

Hazard Mitigation Plan Update is to provide guidance for hazard mitigation within the jurisdictional 

boundaries of Lexington Fayette County.  It identifies and updates hazard mitigation goals, objectives, 

and recommended mitigation actions for local government that will reduce injury and damage from 

natural and man-made hazard events.   

Hazard mitigation, defined by the Federal Emergency Management Agency (FEMA) is any action taken 

to eliminate or reduce the long-term risk to human life and property from natural and technological 

hazards, is crucial to the citizens residing within the jurisdictional boundaries of Lexington Fayette 

County.  Because of the risk and exposure to many kinds of natural and man-made hazard events, in 

particular floods, tornados, severe storms and severe winter storms, among others, Lexington Fayette 

County understands the need for improved information for decision-making in disaster planning. 

Recognizing that the impact and effects of most disaster events can be lessened by mitigation planning 

and preventative measures, the LFUCG Hazard Mitigation Plan Update has been revised to re-establish 

and improve it as a planning guide for Lexington Fayette County.  The updated plan identifies cost 

Mitigation Plan Five-Year Update Requirement 

Updates as required at 44 CFR §201.6(d)(3). The 
mitigation planning regulation states: 

A local jurisdiction must review and revise its plan 
to reflect changes in development, progress in 
local mitigation efforts, and changes in priorities, 
and resubmit it for approval within five (5) years in 
order to continue to be eligible for mitigation 
project grant funding. 
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effective mitigation measures to reduce or eliminate the long-term risk to human life and property from 

both natural and man-made hazard events.   

The plan update is the result of a systematic evaluation of the nature and extent of the vulnerability posed 

by the effects of natural and man-made hazards present and includes a five-year action plan to minimize 

future vulnerability and plan maintenance strategy to keep track of progress in doing so.  

The LFUCG Mitigation Plan adheres to the guidelines outlined in 44 CFR, Section 201.6.  The plan 

includes natural hazards where there is a historical record of damage caused to people and property or 

where the potential for such damage exists.  Man-made hazards were added to the plan which created the 

all-hazard approach.  As a result, there are 13 hazards, including Hazardous Materials (HAZMAT). 

The Lexington Fayette County mitigation planning update effort is a result of the partnership created by 

the Kentucky Emergency Management Agency (KyEM) and the LFUCG Division of Emergency 

Management (DEM) through a Mitigation Planning Grant.  The LFUCG Hazard Mitigation Plan Update 

was prepared by The Center for Hazards Research and Policy Development (CHR) at the University of 

Louisville, with support from Moore Enterprises and Stantec, all in close coordination with the LFUCG 

DEM and in cooperation with the Plan Steering Committee and Local stakeholders, hereafter referred to 

as ñPlanning Team.ò 

The LFUCG Hazard Mitigation Plan Update has incorporated local mitigation experiences, reviewed and 

listed a variety of mitigation projects, and examined the strategies and action items found in other current 

and up-to-date local, regional, and state plan documents.  Throughout the planning process, LFUCG 

DEM has taken advantage of the collective mitigation knowledge of many State, Federal, and Local 

officials, as well as representatives from both the public and private sectors; all designed to help 

safeguard the citizens of Lexington Fayette County.  As such, the plan update should significantly 

contribute to the mitigation of future local disasters.  Without the help and coordinated assistance of all of 

the above mentioned groups, this program would not be the success it is in Lexington Fayette County. 

This plan is designed to provide a blueprint for local hazard mitigation activities and is structured to serve 

as a basis for specific hazard mitigation efforts for any disaster.  The natural hazards categories included 

in the updated plan are consistent with the 2010 Kentucky State Hazard Mitigation Plan. 
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Sections of the Plan Update 

The updated plan uses the same planning process as the 2006 plan and stakeholders are again at the center 

of the process.  This plan was developed using broad based and diverse community participation 

activities, and contains the following five sections, plus appendices, including acronyms and references 

(See Appendix 1.1 and Appendix 1.2): 

1. Planning Process 

2. Risk Assessment 

3. Mitigation Strategy  

4. Plan Maintenance Procedures 

5. Plan Approval 

The following is an overview of the planning process utilized by the Planning Team. 

1. Planning Process 

The planning process included the review of Lexington Fayette Countyôs current hazard mitigation plan, 

other mitigation plans, and strategies including a review and analysis of the potential hazards significant 

to the area.  Key stakeholders were identified and organized into a steering committee.  This was 

conducted by DEM staff in conjunction with the Planning Team and this list was reviewed by the 

Director of DEM for approval.   

2. Risk Assessment 

This step involved developing a profile for Lexington Fayette as well as the identification, compilation 

and integration of the existing hazard databases throughout Lexington Fayette County into one managed, 

county-level database.  This provided the necessary information for the steering committee to examine 

past occurrences of hazards, assess probabilities, and create appropriate mitigation strategies.  The 

Planning Team spent considerable time identifying and profiling the primary hazard events that are 

significant to Lexington Fayette County.  Once the hazards were identified, vulnerability was assessed at 

the Census Block level and with priority on critical facilities.   

3. Mitigation Strategy 

This step included the drafting of hazard mitigation goals, objectives and actions by the steering 

committee.  The mitigation strategy was based on the review of the risk assessment process and feedback 

provided during public meetings.  The Project Team then worked to assess Lexington Fayette Countyôs 

current capabilities in order to create a viable mitigation strategy containing over 45 action items, 23 of 

which are new to the plan update. 
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4. Plan Maintenance Procedures 

The Planning Team worked to develop a strategy for plan maintenance that includes implementation, 

monitoring and updating, with a particular focus on collaboration with other LFUCG public agencies to 

allow for better incorporation of existing planning mechanisms.     

5. Plan Approval  

The plan submittal process began with DEM submitting the plan to KyEM for review and comment and 

then incorporating any revisions. KyEM then submitted the plan to FEMA Region IV for approval, 

pending local adoption status.   

Once certified approvable by FEMA, DEM submitted the plan to LFUCG Council for formal adoption 

and then resubmitted to State and FEMA for final review and approval.  A signed copy of the executed 

Resolution and formal Adoption by the LFUCG is included in Appendix 2.1. 
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1.0 Introduction  

1.1 Overview 

Mission Statement: 

The Lexington Fayette County Hazard Mitigation Plan is designed to sustain the 

community by mitigating damage and losses caused by all hazards. 

The discussion, then approval of the above updated mission statement at the first Steering Committee 

meeting, was the first commitment by the Steering Committee to the mitigation plan update process.  As a 

result of intensive participation in the plan development process, Lexington Fayette County was able to 

outline a thorough list of committed mitigation action items 

to pursue. This policy document demonstrates Lexington 

Fayette Countyôs commitment to reducing the risks from 

natural and man-made hazards, and should serve as a guide 

for all levels of local decision makers. 

In accordance with the ñLocal Mitigation Plan Review 

Crosswalkò the LFUCG Hazard Mitigation Plan includes the 

following basic requirements: 

¶ A well-documented and open planning process that 

includes opportunity for public comment during 

draft plan development and prior to approval; 

¶ The opportunity for involvement of neighboring communities, including the Bluegrass Area 

Development District (BGADD) and University of Kentucky; 

Mitigation Planning Requirements 

44 CFR Part 201 

Text boxes in this color and shape are used 
throughout the plan to summarize the regulations 
in 44 CFR Part 201. 

Exact CFR references applicable to each section 
help the reader understand the rule and/or 
planning requirements. 
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¶ The review and incorporation of existing plans, studies, reports and technical information; 

¶ A risk assessment that provides the factual basis for activities proposed in the mitigation strategy; 

¶ A mitigation strategy that provides Lexington Fayette Countyôs blueprint for reducing potential 

losses identified in the risk assessment.   

In summary, the LFUCG Hazard Mitigation Plan seeks to provide the overall guidance to weave together 

the planning efforts of all local agencies, private and non-profit organizations into one viable, 

comprehensive, local mitigation program. 
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1.2 Community Profile 

The first step in developing a mitigation plan is to profile the community in respect to history, population, 

land and geography, climate, environment, land use, economy and transportation.  The following 

subsections outline each of these profile attributes.   

 

History 

 

The City of Lexington developed from a campsite established in 1775 and was named after the opening 

battle of the Revolutionary War.  In 1781 the Virginia Legislature ratified the establishment of a town, 

and in 1792 when Kentucky became the fifteenth state, Lexington was selected as the temporary state 

capitol.  It was formally incorporated as a city in 1832.  In 1972, the community voted to merge its city 

and county governments; this merger became effective in January 1974. Currently, the government 

format consists of a Mayor and The Urban County Council ï the legislative branch of the Lexington 

Fayette Urban County Government.  The Urban County Council holds the power to establish budgets, set 

policy and levy taxes, subject to limits set by the Charter and state laws. It consists of 12 Council District 

members and 3 At-Large members. 

Population 

Size 

The populations of Lexington Fayette County 

and the Census Bureau's Metropolitan 

Statistical Area (MSA) have increased steadily 

over the past four decades.  The population of 

Lexington Fayette County grew by 124% from 

131,906 in 1960 to 295,803 in 2010, with an 

increase of 13.5% for the last decade. 

In the seven-county (Fayette, Jessamine, Woodford, Scott, Bourbon, Clark, Madison) MSA, the 

population has increased from 479,198 in 2000 to 555,015 in 2010, a 15.8% increase for the area.  Fayette 

County, as a percentage of the MSA population, has declined from 56.3% in 1970 to 54.4% in 2000.  

Fayette County, as a percentage of the regional population, is anticipated to continue to decline slightly as 

Fayette Countyôs Urban Service Area Boundary and Rural Land Management program guide future 

population growth and location.  This has held true with the Census 2010 data showing Fayette County 

population comprising 53.3% of the MSA population. 

At 44.9% and 49.6%, both Fayette County and the entire metro area have grown more rapidly than the 

percentage growth of the state as a whole (18.5%) over this time period.  Based on the 2000 Census data, 

projections used in Lexington Fayette Countyôs 2007 Comprehensive Plan Update
1
 estimates the future 

Population Growth in Fayette County 
& the Fayette Metro Area 

 1980 1990 2000 2010 

Fayette County 204,165 225,336 260,512 295,803 

7 county metro 
area total 

370,981 405,936 479,198 555,015* 

Fayette Co. as % 
of metro 

55.0% 55.5% 54.4% 53.3% 

State 3,660,777 3,685,296 4,041,769 4,339,367 

Source: US Census Bureau, Census of Population, 1980-2010 
*The MSA was redefined to 6 counties sans-Madison.  Madison countyôs Total 

Population has been added for continuity. 
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population of the urban county to continue growing at the current 15% decennial rate, for an increase to 

327,341 in 2020 and 358,122 in 2030
1
. 

Population Composition 

Paralleling trends throughout the United States, 

people in Fayette County have had fewer children 

over the last four decades; therefore, the percentage 

of the population in the under 17 age group has 

decreased in this time period from 32% of the 

population in 1970 to 21% of the population in 2010.  

The percentage of persons 18 to 64 years of age 

increased from 60% of the total population in 1970 

to 68% of the 2010 population.  This reflects the 

aging of persons born during the postwar baby 

boom.  Additionally, the percentage of persons over 

65 years old has increased slightly from 8% of the 

population in 1970 to 11% of the 2010 population.  

This reflects increased longevity and the choice of 

Lexington as a place for retirement by many people.  

According to the U.S. Department of Commerce, the 

population by race and Hispanic origin from 2009 

shows 81.1% (240,401) white, 13.8% (40,903) 

black, and 3.1% Asian (9,311) to name the highest 

documented percentages.  Of the total population, 

regardless of race, 6.6% or 19,654 individuals are of 

Hispanic Origin. 

  

                                                      

 
1
 The 2007 Comprehensive Plan for Lexington Fayette County, Kentucky, 250 

Population and Percent by Age Category 
Lexington Fayette County, 1980-2010 

Age Total Pop. % Pop. Total Pop. % Pop. 

 1980 1990 

0-17 51,667 25 50,460 22 

18-64 134,952 66 152,603 68 

65+ 17,546 9 22,303 10 

Total 204,165 100 225,366 100 

 2000 2010 

0-17 55,533 21 62,633 21 

18-64 181,146 70 202,032 68 

65+ 23,833 9 31,138 11 

Total 260,512 100 295,803 100 

Source: US Census, Bureau, 
Census Population, 1970-2010 
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Foreign Language Distribution 

Since 2005, the foreign language speakers in Fayette County have grown 186%.   It is estimated by 

LFUCG Multi-cultural Affairs that some 43,460 non-English speakers make up the total immigrant 

population.   A 4.1% growth from 2010 to the first half of 2012 means today more than 15.4% of Fayette 

residents are foreign language speakers.  At this rate, by 2014, it is estimated that close to 20% of County 

residents may not communicate well in English.  Emergency preparedness and response efforts must be 

targeted to include this rapid and unprecedented growth in immigrant population and number of foreign 

languages. 

Data on immigrant children learning English, otherwise categorized as English Language Learners (ELL), 

from Fayette County Public Schools shows that: 

¶ In 2005 there were 27 languages represented - 66%  Spanish;   by 2012, there were 88 languages 

represented -  48.7% Spanish  

¶ In 2005 there were 1,520 ELL students, by the first semester of 2012 there were 4,346 ELL 

students.  

¶ In 2012 the top 10 foreign languages spoken at home by ELL are:    

1. Spanish 

2. Arabic and Chinese 

3. Japanese 

4. Swahili 

5. Nepali 

6. French 

7. Korean 

8. Vietnamese 

9. Gujarati 

10. Russian 

With LFUCG GIS department and the Fayette County Public Schools, foreign language maps were 

produced which include schools and LexTran routes, in addition to the top home foreign language 

spoken.  Below is a map showing all foreign languages spoken at home with a total of 5,330 speakers.  

Additional maps for each of the top ten languages can be accessed on the multi-cultural section of the 

LFUCG website. 
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Population Distribution 

The distribution of urban to rural growth has also dramatically changed.  In 1960, 83.6% of the urban 

population lived inside New Circle Road.  In 2000, that had dropped to 43%
2
.  

Prior to 1974, Lexington was an incorporated city, but even as early as 1950, the area classified as 

urbanized by the Census included an urban fringe outside the city limits.  In 1950, the population of 

Lexington itself was 55,534.  However, the urbanized area included over 75,000 people.  Construction of 

New Circle Road began in 1948 and was not completed for twenty years.  The 1950 data, therefore, does 

not quantify the urbanized data in relation to New Circle Road.  The Urban Service Area concept was 

adopted in 1958.  Beginning in the 1960s, a significant portion of the cityôs urban growth began to occur 

outside New Circle Road but within the Urban Service Area.  In 1974, the city of Lexington and Fayette 

County merged to form a unified Urban County Government.  From a high in 1970, the numbers of 

people residing within New Circle Road declined over the last three decades, while the number and 

percent of the Lexington Fayette County population residing outside New Circle Road, (within the Urban 

Service Area) grew significantly.  

After decades of a declining rural population, the percentage of the population in the county residing 

outside of the Urban Service Area decreased from 25.3% in 1950 to 4.6% in 2000.  ñThe Urban Service 

Area boundary has expanded over the years and Zoning ordinances have restricted residential 

development within the Rural Service Area, which have reduced the percentage of the population living 

within the rural area.ò
3
 

Climate 

Monthly mean temperatures in 

Lexington Fayette County range 

from a high of 76.2 degrees in 

July to a low of 32.9 degrees in 

January.  The area has a 

moderate climate, characterized 

by warm, moist conditions.  

Summers are usually warm and 

winters cool.  Much of the 

Countyôs average annual 45.9 

inches of precipitation falls in 

the spring.  Storms happen year-

round; however most storms 

occur between March and 

September.  

  

                                                      

 
2
 ibid, 252 

3
 ibid, 252 
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Environment 

A major environmental factor for Lexington Fayette County going into the 21st century is that the land 

available for future development has more overall physical problems than land developed in the past 

quarter of a century.  Smart growth studies suggest that problematic physical characteristics should be 

carefully addressed before development occurs.  It is easier to mitigate those problems before 

development occurs rather than after development has taken place.  Controls for the development of 

environmentally sensitive land in Lexington Fayette County have been in place for years and are often 

upgraded and enhanced.  An environmentally sensitive designation applies to any area that, due to its 

natural or physical setting, may have environmental problems that could be compounded if developed.  

Floodplains, areas of slope in excess of 15%, sinkhole areas, significant tree stands, and other general 

environmental areas are among the concerns addressed in the Land Subdivision Regulations within 

LFUCGôs 2007 Comprehensive Plan.  Additional review of the regulations related to steep slopes, fill 

materials and method of placement, springs, and large topographic changes resulting from development 

may need to occur to ensure that these issues are being adequately addressed. 

Land Use and Planning 

 

Lexington Fayette County is located in the heart of central Kentucky's Bluegrass Region.  The terrain is 

rolling hills with some deep streambeds.  Principal streams are the Kentucky River and Elkhorn Creek.  

The following subsections outline the Countyôs rural preservation, housing, economy, tourism, and 

transportation. 

History of Rural Preservation 

Like many urban areas, Lexington Fayette County is aware of the importance of agriculture in its history.  

The landscape of the countryside is perhaps the predominant element in the mixture of urban and rural 

Normal Climate & Average Weather in  
Lexington Fayette, Kentucky 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

*Average temperature (°F) 32.9 36.9 45.5 55.3 64.2 72.7 76.2 75.3 68.1 57.0 46.3 36.0 

Days with precipitation 12 11 13 12 12 11 11 9 8 8 11 12 

Wind speed (mph) 10.5 10.5 10.8 10.4 8.6 7.9 7.2 6.8 7.6 8.1 9.8 10.2 

Morning humidity (%) 81 79 77 76 81 84 86 88 88 85 81 81 

Afternoon humidity (%) 69 64 58 55 58 58 59 59 58 57 63 68 

Sunshine (%) 39 46 50 56 59 65 65 65 63 59 43 38 

Days clear of clouds 6 6 6 6 7 7 8 9 10 12 7 6 

Partly cloudy days 6 6 7 9 10 12 12 12 8 7 7 6 

Cloudy days 20 17 18 15 14 11 11 10 11 12 17 19 

Snowfall (in) 5.8 4.7 2.7 0.3 0 0 0 0 0 0 0.6 1.9 

*National Climatic Data Center (NCDC) 1981-2010 
www.city-data.com 
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values that define the essential character of the community.  The unique blend of sharply defined urban 

boundaries, tree lined rural roads, world-renowned horse farms, riverine palisades, tobacco and other 

crops, livestock farms, structures, stone fences, historic rural settlements and countless other physical and 

social elements define the setting of Lexingtonôs environment.  

The citizens of Lexington Fayette County enjoy the benefits of past actions which ensured that the kind of 

unmanaged suburban sprawl which has devoured farm land across the nation in the post WWII growth 

explosion has been mitigated to a large extent.  Unlike most other communities, however, Lexington 

Fayette County has taken 

positive action to ensure 

its rural heritage is 

preserved.  In 1958, 

Lexington Fayette County 

embarked on a policy 

designed to manage urban 

growth and save 

surrounding farmland.  

The Urban Service Area 

approach to growth 

management divided the 

county into two parts 1) 

an Urban Service Area to 

accommodate all manner 

of urban growth and, 2) a 

Rural Service Area 

primarily for agricultural 

uses.  This policy 

clustered urban growth 

into a compact and 

contiguous area of the 

County.  The relative size 

of the two areas has 

varied over the years ï 

the size of each has at 

times been larger than the 

present ratio. 

Lexington Fayette 

County, for the most part, 

is in the geographic area 

of the upland plains and 

does not have any 

significant streams with 

wide floodplains in the 

urban area.  It has 565 

miles of creeks that are 

tributaries draining into the 
Lexington Fayette County Zoning Categories 

Source: Department of Planning, 2011 
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Kentucky River located at the southeast border of the County.  Lexington Fayette County has nine 

watersheds, seven of which are located within the Urban Service Area.  

Most of Lexington Fayette Countyôs 280 square miles lies within what is called the Inner Bluegrass 

Physiographic Region.  The area is characterized by gently rolling hills, fertile soils and slow moving 

streams.  Broad, undulating, upland plains give way to wide, nearly level land along stream bottomlands.  

The other region, the Hills of the Bluegrass, covers only a small area in the southeastern part of the 

County, and includes the tributaries that are adjacent to the Kentucky River.  The landscape in this area is 

characterized by highly dissected, long and narrow ridge tops and moderately steep to very steep hillsides.  

The Palisades at the Kentucky River are limestone cliffs of 200 feet or greater.  There is little elevation 

change over most of the County, except in the Hills of the Bluegrass, which has a fluctuation of some 400 

feet.  For the most part, the areas located in the Hills of the Bluegrass Region are not well suited for 

cultivation or large-scale development.  These areas should be reserved for very low density development 

unless innovative environmental and site design elements are created and implemented. 

Currently, of the 280 square miles that comprises Fayette County, approximately 85 square miles (30%) 

of the county is in the Urban Service Area, and 200 square miles (70%) is in the Rural Service Area.  In 

1991, Lexingtonôs Urban Service Area approach to planning was recognized as a National Planning 

Landmark.  Lexington Fayette County Zoning Categories is a combined version of land use zoning 

categorization based on 2011 zoning data.  Here, the Urban Service Area and Rural Service Areas are 

distinguishable.   

The most recent existing land use survey was completed in January 2000.  At that time, approximately 

14,000 acres, or 25% of the land, in the Urban Service Area were undeveloped.  About 10% of this, or 

1,400 acres, is environmentally sensitive with floodplains, areas of steep slopes, or sinkholes.  About 

eight acres of the developed urban lands are classified as geologic hazard areas.  In the vacant and 

agricultural lands to be developed (including current expansion areas and land bypassed by development 

due to specific problems) some 340 acres, or 2% of the land, are identified as geologic hazard areas.  

These areas will either require extensive geotechnical analysis before development or they will need to be 

left as open space. 

Housing 

According to the 2010 U.S. Census, Lexington Fayette County has a total of 135,160 housing units, 

12,117 (9.0%) of which are recorded as vacant.  Of the total occupied units, 68,818 (56.0%) are owner-

occupied and 54,225 (44.0%) are renter-occupied.  The ratio for occupancy to number of owner-occupied 

housing units is 2.4 individuals per unit, whereas the ratio for renter-occupied housing units is 2.2. 

Housing values are mixed throughout Lexington Fayette County.  There is only one Census Tract in the 

County that has housing values in the highest range of $450,000 to $625,000.  This Census Tract, located 

in the northwestern part of the county, is the location of many thoroughbred horse and racing farms. 

The southwestern and southeastern regions of Lexington Fayette County have housing units mostly 

ranging from $122,800 to $181,100 or $189,600 to $298,300 in value.  The northern and eastern regions 

of the County consists predominately of housing units with values of $72,900 to $119,800.  The only 
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areas with housing values in the $0 to $69,600 range are in the central areas of the County in or near 

urban Lexington.   

Overall, the housing value of $72,900 to $119,800 appears to be the primary housing value for the entire 

Lexington- Fayette County area. 

Economy 

Lexington Fayette County is noted as one of the worldôs 

largest burley tobacco markets, a center for breeding and 

selling high quality horses, and as a growing 

commercial, industrial, and transportation focal point.  

As the site of the University of Kentucky, Transylvania 

University, the Lexington Theological Seminary, and 

many well-known homes and shrines, the city is of 

exceptional cultural and historical interest. 

Lexington, the primary urban center of Central 

Kentucky, supports four universities, in addition to six 

other post-secondary educational institutions, 109 

schools, 11 hospitals, 83 shopping centers, 19 nursing 

homes, and approximately 169 daycare centers. 

Lexington is home to the world headquarters of Lexmark International and Toyotaôs largest 

manufacturing facility in the US is nearby in Georgetown, KY.  Industry heavyweights IBM, Schiender 

Electric, Trane, and Link-Belt also have a presence in Lexington.  Additionally, Lexington is home to a 

thriving biosciences sector and is actively supporting a vibrant entrepreneurial community. 

Colleges, Universities and Technical Schools of 
Lexington Fayette County* 

University of Kentucky 

Transylvania University 

Sullivan University, Lexington Campus 

Strayer University ï Lexington Campus 

Spencerian College, Lexington Campus 

Bluegrass Community & Technical College; Cooper, 
Leestown, and Regency Campuses 

Indiana Wesleyan University, Lexington Education Center 

ITT Technical Institute, Lexington Campus 

Lexington Theological Seminary 

National College, Lexington Campus 

Eastside Technical Center 

Southside Technical Center 

* Source:  Kentucky Cabinet for Economic Development.  Website:  
http://www.thinkkentucky.com/EDIS/cmnty/EducTrain.aspx?cw=053 

Major Employers in Lexington Fayette County* 

Company Description Full-Time Employees 

University of Kentucky Higher Education 12,278 

Lexington Fayette Urban County Government Local Government 4,057 

Fayette County Public Schools Local Education 3,558 

Lexmark International Inc. Global Headquarters 2,800 

Baptist Healthcare System Inc. Healthcare 2,496 

St. Joseph Hospital Healthcare 2,300 

ACS, a Xerox Company Outsourcing & Technical Support 2,100 

Wal-Mart Retail 2,027 

Lockheed Martin Contract Support Services 1,750 

Kroger Retail 1,665 

Veterans Medical Center Healthcare 1,500 

Lexington Clinic Healthcare 1,300 

Amazon.com Distribution 1,200 

Trane Lexington Manufacturing 1,000 

Meijer Retail 675 

Ashland Consumer Markets (Valvoline) Headquarters 658 

Gallôs Inc. Distribution 596 

Cardinal Hill Rehabilitation Hospital Healthcare 560 
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Geology of Fayette County 

According to the Kentucky Geological Survey (KGS), limestone is the chief geologic resource in the 

county, with two mines currently in operation.  One large quarry even occurs near downtown Lexington.  

The limestone from these mines is used mostly as aggregate construction materials (concrete, asphalt). 

Tourism 

Tourism continues to be a significant part of Lexington Fayette Countyôs economy.  The Countyôs status 

as the ñhorse capital of the worldò has brought national and international recognition to the central 

Bluegrass Region, which has helped boost the tourism and hospitality industry.  Just minutes from the 

center of town are acres and acres of manicured pastureland, miles of white fences, magnificent barns, 

dozens of ways to see horses, the 1,200 acre Kentucky Horse Park, the Thoroughbred Training Center, 

Keeneland Race Course and more.   

 

Arts, Entertainment, and Recreation Statistics in Fayette County 

2007 
NAICS 
code 

Meaning of NAICS code 
Number of 

Establishments 
Receipts/Revenue 

($1,000) 

Annual 
Payroll 
($1,000) 

Number of Paid 
Employees 

Sales, Receipts, 
or Revenue 

Estimated (%) 

71 Arts, entertainment, and recreation 135 148,681 52,993 2,322 9.2 

711 
Performing Arts, spectator sports, 
and related industries 

56 84,263 31,395 942 9.0 

712 
Museums, historical sites, and 
similar institutions 

10 D D b D 

713 
Amusement, gambling, and 
recreation industries 

69 D D g D 

Source:  U.S. Census Bureau.  Location:  www.census.gov 
D ï Withheld to avoid disclosing data for individual companies; data not included in higher level totals 
b ï 20 to 99 employees  
g ï 1,000 to 2,499 employees 

 

Transportation 

Lexington Fayette Countyôs central location and transportation system have been major factors in the 

city's growth and development.  Major highways and routes include I-75, I-64, US 60, US 27, US 25, US 

Federal Bureau of Prisons Federal Government 560 

IBM Global Services Information Technology 552 

UPS Logistics 537 

Link-Belt Construction Equipment Company Manufacturing 525 

Bluegrass Community and Technical College Higher Education 500 

Schiender Electric Manufacturing 500 

Webasto Sunroofs Inc. Manufacturing 450 

TOTAL 46,144 
*Source:  Commerce Lexington Inc. Economic Development. 

Web Address:  http://locateinlexington.com/Data-Facts---Figures-Major-Employers.aspx 
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421, US 68, Man-O-War Boulevard and New Circle Road.  Lexington's location at the intersection of two 

major interstate highways (interstates 64 and 75) places it within a day's drive of 70% of the U.S. markets.  

CSX Transportation, RJ Corman, and Norfolk Southern Corporation maintain rail lines through the 

county.  Bluegrass Field also serves as a regional airport with a 7,000 foot runway.  The Lexington 

Transit Authority (LexTran) provides public transit to many areas of Lexington.  

Transportation in and out of the area includes a regional airport called Bluegrass Field, two railway 

companies, Norfolk Southern Railway System and RJ Corman Railroad Group, and Greyhound Bus 

Lines.  Lexington Fayette County includes approximately 1,172 miles of urban, county, and state 

maintained roads as outlined in the map.   
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2.0 Prerequisites 

2.1 Adoption by the Local Governing Body 

Adoption by the local governing body demonstrates a 

commitment to fulfilling the hazard mitigation goals and 

actions outlined in the plan (See Appendix 2.1 for Plan 

Adoption Documents).  Updated plans also are adopted to 

demonstrate community recognition of the current planning 

process, changes that have occurred within the previous five 

years, and validate the community priorities for hazard 

mitigation actions.  The local jurisdiction submitting the plan 

must satisfy the prerequisite before the plan can be approved 

by FEMA.   

2.2 Hazard Mitigation Plan Adoption, Submission and Approval Process 

The plan was formally adopted by the Urban County Council on March 21, 2013.  The endorsement of 

this plan demonstrates Lexington Fayette Countyôs commitment to fulfilling the mitigation objectives 

outlined in the plan.  It also legitimizes the plan and authorizes the responsible agencies identified in the 

plan to execute their responsibilities. 

The plan submittal process began with DEM submitting the plan to the KyEM for review and comment 

and then incorporating any revisions.  KyEM then submitted the plan to FEMA Region IV for approval, 

pending local adoption status.   

Local Mitigation Plan Prerequisites 

§201.6(c)(5): [The local hazard mitigation plan 
shall include] documentation that the plan has 
been formally adopted by the governing body of 
the jurisdiction requesting approval of the plan 
(e.g., City Council, County Commissioner, Tribal 
Council). 
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Once the plan was certified approvable by FEMA, DEM submitted the plan to the Urban County Council 

for formal adoption and then resubmitted to the State and FEMA for final review and approval.  A signed 

copy of the executed Resolution is located in Appendix 2.1. 

Plan Evaluation Methodology: FEMA reviewers document their evaluation of the plan using the Local 

Mitigation Plan Review Crosswalk/Guide.  Local Mitigation Plans are approved when they receive a 

ñSatisfactoryò for all requirements under 44 CFR Ä201.6.  Except for prerequisites that are met before the 

plan can be approved, the reviewer evaluates requirements based on the following system:  

N Needs Improvement: The plan does not meet the minimum for the requirement.  Reviewerôs 

comments are provided. 

S Satisfactory: The plan meets the minimum for the requirement.  Reviewerôs comments are 

encouraged, but not required. 
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3.0 Planning Process 

Mitigation planning is the systematic process of organizing technical, financial, and human resources, 

learning about the hazards that can affect a community, setting clear goals to reduce a communityôs 

vulnerability to identified hazards, and implementing an effective mitigation strategy.  Laying the 

foundation of an effective mitigation planning process is the first step in making a community more 

disaster resistant.   

 

Capturing in a narrative what is accomplished during the planning process is very important for three 

reasons: 

 

¶ By documenting the steps as they are completed and referring to the planning timeline, team 

members can quickly determine what needs to be done. 

¶ The narrative becomes a record of how and why the plan was prepared. 

¶ Documenting the planning process is a requirement under the rule.  

 

The following section demonstrates the achievement of the Lexington Fayette County Hazard Mitigation 

Plan development process by describing the Planning Team, Steering Committee and public participation, 

and the incorporation of existing planning mechanisms.  Since the previous plan development, thirteen 

additional organizations participated in an advisory role for the plan update process.  
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3.1 Documentation of the Planning Process 

A comprehensive description of the planning process informs 

citizens and other readers about the planôs development.  

Leadership, staffing, and in-house knowledge in local 

government may fluctuate over time.  Therefore, the 

description of the planning process serves as a permanent 

record that explains how decisions were reached on a strategy 

to reduce losses, and that it was developed with stakeholder 

input in a methodical and reasonable way.  Leaders can then 

continue to make decisions in a pre- and post-disaster 

environment to decrease vulnerability to community hazards.  

Additionally, the Planning Process sets up the method for the Stakeholder Committee to continue to make 

decisions in a pre- and post-disaster environment to decrease vulnerability to community hazards.  

3.1.1 Planning Team 

The LFUCG Hazard Mitigation Plan was prepared by the CHR at the University of Louisville, under the 

direction of LFUCGôs DEM, and in cooperation with all stakeholders in the process.   

The Planning Team oversaw the plan development strategy and coordination of the development process 

for the strategy.  Following is a description of the Planning Team comprised of engineers, planning 

experts and mitigation specialists (See Appendix 3.1 for Planning Team Contact Information).   

¶ DEM staff 

o Patricia Dugger, Director  

o Stephen Jackson, Operations Manager 

¶ The University of Louisville CHR team comprised of  

o Dr. David Simpson, Executive Director  

o Josh Human, Director  

o Andrea Pompei, Project Manager  

o Nathan Bush, Graduate Research Assistant  

¶ Mike Greene, Stantec  

¶ Pamela Moore,  Moore Enterprises 

The planning process began in October of 2011 with the Planning Team organizing the process in the 

following manner: 

Step 1 ï Planning Process 

Step 2 ï Risk Assessment 

Step 3 ï Mitigation Strategy 

Step 4 ï Plan Maintenance Procedures 

Step 5 ï Plan Approval 

Local Mitigation  

Planning Process 

§201.6(b): The plan shall include a description of 
the planning process used to develop the plan, 
including how it was prepared, who was involved 
in the process and how local agencies 
participated. 
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An all-hazards approach ensures that staff, programs, construction standards, and public information 

messages are consistent and mutually supportive.  The planning process in theory is linear, but in practice 

became a series of iterations as the Planning Team worked to design a system that accommodated an 

exceedingly broad-based mitigation process.  As existing programs were identified and new ideas and 

recommendations generated, each step had to be re-evaluated for sufficient information and direction to 

accommodate new information.   
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3.2 Public and Local Agency Involvement 

A local Plan Development Team designed and developed the 

plan.  The Plan Development Team is comprised of the 

Planning Team and the steering committee.  The Plan 

Development Team roles, agendas, and schedule are outlined 

in this section.  

The existing Plan Development Team members, as well as 

others, were requested to serve as public and private 

stakeholders for the five-year plan update.  The steering 

committee represents hazard-related agencies/organizations 

from local, state, and federal agencies, as well as community 

representatives, local business leaders, academia, 

government, businesses, public health, neighborhoods, 

citizens, and volunteer/public service organizations.  New 

members were added to the steering committee to address 

man-made hazards and to provide citizen input. 

The steering committee includes a cross-section of the 

community.  As public and private stakeholders, the 

committee contributed to open public involvement and 

advised their constituents of the planning process.  The 

committee is composed of staff from those community 

departments that will be implementing the majority of the 

planôs recommendations and represent the public at-large.  

After identifying potential local stakeholders, the Director of 

DEM sent a request asking for assistance and participation in 

the planning process (as outlined to the right).  The request 

asked that each local agency assign a liaison to work on the 

steering committee.  A schedule of four steering committee 

meetings was set and all liaisons were invited to attend.  The 

purpose of these meetings varied, but the main objective was 

the development of dialogue among the multiple agencies 

throughout Lexington Fayette County who deal with all 

hazards and their effects. 

Invitations and reminders to the meetings were sent via email 

and follow-up telephone calls were made to encourage 

attendance. 

The listed stakeholder agencies (See Appendix 3.2) were key 

contributors to the development of the plan, demonstrated not 

only by attendance at the steering committee and public 

meetings, but also in their role as active providers of data and 

Planning Phases 
Stakeholder Committee Timeline 

1. The Planning Process 

- Convene a Committee 

- Review and Incorporation of Materials 

2. Risk Assessment 

- Identify Hazards 

- Profile Hazard Events 

- Assess Vulnerability:  Identifying 
Assets and Estimating Potential 
Losses 

- Analyzing Development Trends: 
Population and Land Use 

3. Mitigation Strategy 

- Outline  Problems and Concerns 

- Develop Local Hazard Mitigation Goals 
and Objectives 

- Identify and Analyze Mitigation 
Measures  

- Develop Implementation of Mitigation 
Measures in a Five-Year Action Plan 

4. Plan Maintenance Procedures 

- Develop Process for Monitoring, 
Evaluating & Updating the Plan 

- Include Implementation Through 
Existing Programs and Five-Year 
Action Plan 

- Develop method for continued 
Advisory Committee and Public 
Involvement 

5. Plan Approval 

- Submit Draft Plan to KyEM & FEMA 
for Review (Revise Accordingly) 

- Public Meeting 

- Adoption by Local Governing Body 

Local Mitigation Plan  
Documentation 

§201.6(b) requires the plan to contain a 
discussion of how the planning process involved 
local agencies and other interests and how the 
planning process allowed for public comment. 

§201.6(c)(1)-The Hazard Mitigation Plan shall 
document the planning process used to develop 
the plan, including how it was prepared, who was 
involved in the process, and how the public was 
involved. 
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information to assist with the development of the profiles and 

risk assessments: 

3.2.1 Steering Committee Meetings 

The Planning Team conducted four meetings of the steering 

committee which allowed an interactive feedback process to 

take place among all of the representatives of local agencies 

and concerned organizations.  Those meetings are described in 

detail below and the agendas and supporting documentation 

are located in Appendix 3.3. 

Steering Committee Meeting I: November 2, 2011 

To orient the steering committee members prior to the first 

meeting, a preparatory handout was distributed via email.  

This front and back handout answered questions such as: 

¶ What is the purpose of updating the plan? 

¶ What are the benefits of mitigation planning? 

¶ What are the four phases of updating the plan? 

¶ Which hazards will be examined? 

¶ Where are we now in the planning process? 

¶ What type of information is needed from the steering 

committee members? 

The first meeting (See Appendix 3.4 for invitation, agenda, and other meeting handouts) began with 

introductory comments and an explanation of the hazard mitigation planning process by Josh Human and 

Andrea Pompei of CHR.  This was followed by an introduction of the project team and steering 

committee, identification of roles on the Plan Development Team and a definition of plan objectives.  The 

risk assessment portion of the plan was explained and the new methodology for deriving vulnerability 

scores was introduced [Vulnerability Score = (Exposure Score x Risk Score)].  A discussion of the plan 

development timeline, plan mission statement, objectives of the plan, mitigation strategy, and stakeholder 

partnering commitment also followed. 

The discussion of grant requirements and tracking time was led by Patricia Dugger, Director of LFUCGôs 

DEM.  An outline of information and data needs was presented by Josh Human.  The national and 

regional importance of this process was addressed by a discussion of the unpredictable nature of 

hazardous events and a brief discussion of the occurrences since the last plan. 

A break out session concluded the meeting.  This included a Hazard Identification Exercise that allowed 

stakeholders to interact with large-format printed maps of Lexington Fayette County.  Colored dots were 

placed on the map where known hazard events have occurred.  The dots were coded to match a data sheet 

filled out to reflect the nature of the specified dot.  The exercise was digitized into a database that was 

then used as an input in GIS. 

Steering Committee Agencies 

¶American Red Cross Bluegrass Chapter  

¶Citizen Corps Council 

¶Columbia Gas 

¶Community Emergency Response Teams  

¶Department of Public Safety 

¶Division of Building Inspection 

¶Division of Code Enforcement 

¶Division of Emergency Management 

¶Division of Fire and Emergency Services 

¶Division of Planning 

¶Division of Water Quality 

¶KY American Water 

¶KY Bluegrass Area Development District 

¶KY Geological Survey 

¶KY Hazard Mitigation Grant Program Office 

¶LFUCG GIS 

¶Lextran 

¶LGE KU 

¶Local Emergency Planning Committee 

¶Mayorôs Office 

¶Multi-Cultural Affairs 

¶Property Valuation Administration 

¶Public Works 

¶Risk Management 

¶University of Kentucky Crisis Management  

¶Windstream 
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In general, the main purpose of the meeting was to give an overview of the process, start a discussion on 

hazardous areas and events within the county and to work with the invited stakeholders to determine data 

needs and availability.  The meeting participants engaged in a dialogue that targeted key hazards that 

occur in Lexington Fayette County.  Stakeholders identified the types of applicable data their respective 

agencies maintain and made arrangements for transfer to the CHR to help inform the risk assessment 

portion of the plan.  Types of hazard-related data and information offered by the stakeholders included 

Geographic Information Systems (GIS) files, official reports, plans, surveys, and past hazard information. 

Steering Committee Meeting II: February 1, 2012 

In the second meeting (See 

Appendix 3.5 for invitation, 

agenda, and other meeting 

handouts), the preliminary 

results of the risk assessment 

were shared and the Planning 

Team began to build the 

ñMitigation Strategiesò section 

of the plan.  Steering 

committee members were 

expected to provide 

information on and identify 

completed, existing and future 

mitigation planning efforts.  

During this meeting, the 

mitigation strategies section 

from the previous plan was 

revisited as a basis for creating 

the updated version. 

In order to facilitate the 

process of updating, changing, 

and adding new mitigation 

action items, steering 

committee members were 

presented with an overview of 

and handout outlining the six 

mitigation action categories to 

help identify projects that 

could be added to the Five-

Year Action Plan.  In addition 

to identifying new items, this 

discussion was an opportunity 

to obtain status updates on the 

original action items from the 

2006 Plan.   

Social media, such as Twitter, was utilized to include the public in the plan 

development process during Steering Committee meetings. 
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Steering Committee Meeting III: March 21, 2012 

At the third meeting (See Appendix 3.6 for invitation, agenda, and other meeting handouts), the primary 

focus was to continue developing the ñMitigation Strategiesò section of the plan.  The meeting began with 

a review by Josh Human, CHR Director, of accomplishments to-date in the planning process for the 

purpose of bringing new committee members up-to-speed.  Then a short informational video was shown 

titled ñHazard Mitigation & How it Can Help Youò, a video produced by the University of Kentucky in 

coordination with the University of Kentucky HMGP Office.  This video introduced the topic of hazard 

mitigation, the development of a hazard mitigation plan, and eligible projects of the program.  After this 

video, several members of the Steering Committee provided ñminiò presentations; short 10-15 minutes 

presentations that provided an overview of each organization, and mitigation actions that are planned or 

have been accomplished.  The intent of these presentations was to continue to educate the steering 

committee about and highlight existing mitigation efforts taking place in Lexington Fayette County.  

Lastly, a mitigation strategy update was provided by Andrea Pompei from CHR to solicit additional 

feedback and build consensus among the steering committee for the updated Five-Year Action Plan.   

Steering Committee Meeting IV: September 27, 2012 

At the fourth meeting (See Appendix 3.7 for agenda), the primary focus was to share and solicit feedback 

on the final draft of the mitigation strategy and plan maintenance procedures, and introduce mitigation 

grant and funding opportunities.  The meeting began with an introduction from Pat Dugger, Director of 

DEM, followed by a mitigation plan update presentation given by Josh Human and Andrea Pompei of 

CHR.  Steering committee members and the public were provided the download link for draft plan review 

10 days prior to the meeting and allowed an additional week for review in follow-up.  

In detail, the introduction of the draft plan document, mitigation strategy, and plan maintenance section 

included a demonstration of the functionality of the ñFiver Year Mitigation Planning Workbookò.  

Steering committee members provided feedback on the workbook, mitigation strategy and plan 

maintenance procedures.  More incorporation of the Limited English Proficiency (LEP) population in the 

ñCommunity Profileò and mitigation strategy was addressed and changes made accordingly.    

Second, Esther White, of the Kentucky Hazard Mitigation Grant Program Office provided a presentation 

that included an overview of FEMAôs various funding programs.  Discussion took place about the grant 

application process and how to utilize the Kentucky Hazard Mitigation Grant Program Office as a 

resource during grant application development.  The Meeting Facilitators encouraged the steering 

committee to review the draft documents in the upcoming week, record comments, and return for 

incorporation into the plan.  The draft documents were made publicly accessible on the project website.   

3.2.2 Open Public Involvement 

The public was involved in the plan update, just as during the previous plan development.  The Planning 

Team increased the number of methods used to involve the public and provided opportunities for public 

comment throughout the plan update process.  The following steps describe methods of public 

involvement. Please see Appendix 3.8 for additional documentation. 
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1. Public Meeting Announcements:  To encourage public involvement, both steering committee 

and public meetings were advertised by public meeting announcements through Lexington 

Fayette County. 

 

2. Publicly Accessible Project Website:  An alternative mode of informing the public about the 

planning process was through the development of a publicly accessible project website
4
.  The 

website provided the steering committee meeting announcements and schedules, updates on the 

draft plan and planning process for review, and 

forms for public comment that could be 

submitted electronically or through the mail.   

 

3. Public Involvement in Social Media:  
Social Media, including Twitter, was used as an 

alternative method of engaging the public during 

the planning process.  Updates were provided on 

ñ@CHR_PDò and ñ@LexKYEMò on Twitter.  

 

4. Open Steering Committee Meetings:  
All of the steering committee meetings were 

advertised to the public for participation through 

each of the above described methods.   

 

5. Special Presentations:  One special 

presentation was held during a working session 

for the LFUCG Planning Commission in order to 

introduce the draft hazard mitigation plan and 

solicit feedback on incorporating land use 

planning with hazard mitigation planning 

methods. 

 

 

  

                                                      

 
4
 Website Address:  www.lexington-mitigation.org 

The above Twitter post during Steering Committee Meeting 2 

demonstrates the utilization of social media to involve the public 

during the plan development process. 
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3.3 Incorporation of Existing Plans 

The Planning Team reviewed several local agenciesô plans to 

identify programs and policies that currently promote or could 

potentially further mitigation initiatives in Lexington Fayette 

County.  Early in the process, the Planning Team assisted in 

collecting the best available data required to complete the risk 

assessment and ensured coordination with relevant Federal 

and State agencies for input and technical assistance.  The 

Planning Team coordinated with numerous agencies seeking 

local hazard data, existing plans, partnerships, common goals, 

projects, and commitment to a hazard mitigation plan.   

Additionally, local stakeholder agencies were requested to review common problems, development 

policies, mitigation strategies, and inconsistencies and conflicts in policies, plans, programs, and 

regulations.  The Planning Team also coordinated with experts from local agencies and universities and 

researched national data hazard sources to ensure all available information was reviewed and presented to 

the steering committee and used in the risk assessment.   

The following is a list of reports, plans, and manuals containing information that was incorporated into 

the Lexington Fayette County Hazard Mitigation Plan: 

Reports 

¶ Updated Digital Flood Insurance Rate Maps (DFIRMs) 

¶ Letters of Map Revisions in compliance with the National Flood Insurance Program (NFIP) 

¶ Kentucky Transportation Cabinet Maintenance Costs since 2000

 

Plans and Manuals 

¶ Kentucky State Hazard Mitigation Plan 

¶ Floodplain Management Plan 

¶ Emergency Operating Procedures 

¶ 2007 Comprehensive Plan 

¶ Zoning Ordinance 

¶ Article 19 ï Floodplain Conservation 

and Protection 

¶ Subdivision Regulations 

¶ Construction Inspection Manual 

¶ Geotechnical Manual 

¶ Greenways Master Plan 

¶ Infrastructure Development Manual 

¶ Roadway Manual 

¶ Rural Service Area Land Management 

Plan 

¶ Sanitary Sewer Manual 

¶ Park Land Priority and Acquisition 

Study 

¶ Rural Service Area Land Management 

Plan 

¶ Storm Water Manual 

¶ Structures Manual 

¶ Sinkhole Ordinance 

¶ Mining Ordinance 

 

 

 

Local Mitigation Plan  
Existing Plans and Reports 

§201.6(b): The plan must address how existing 
plans, studies, reports, and technical information 
were reviewed, and if appropriate, incorporated 
into the plan. 
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4.0 Risk Assessment 

The 2012 LFUCG Hazard Mitigation Plan update reviews the communities Riskôs over the last five years.  

This section will be used as the blueprint for the mitigation strategy.  The Risk Assessment section has 

been redesigned from the 2006 Plan to enhance the flow of the information provided throughout the 

section so that a holistic analysis and review is developed for each identified hazard within the 2012 

LFUCG Hazard Mitigation Plan.   

While developing the 2006 Plan, best available data was used 

for the Risk Assessments.  To enhance and update the plan, 

better or more detailed data was required in order to better 

utilize local GIS capabilities and to perform an accurate risk 

assessment to indicate areas of vulnerability to each 

identified hazard. 

Specifically, better data allows Lexington Fayette County to 

enhance their vulnerability assessment and improve their 

mitigation action identification process.  The Assessing 

Vulnerability sections demonstrate an enhanced vulnerability 

model from the model developed for the 2006 Plan.  This 

model has improved local data inputs as well as a more 

refined geospatial unit of assessment.  The 2012 Plan is 

developed using Census Block boundaries instead of Census 

Tract boundaries (2006) which provides an enriched view of 

where Lexington Fayette County has Risk and Vulnerability.  

This model served as a vital part in defining the following sections. 

¶ Assessing Vulnerability Overview 

¶ Assessing Vulnerability: Identifying Structures 

¶ Assessing Vulnerability: Estimating Losses 

Risk Assessment 

§201.6(c)(2) requires local jurisdictions to provide 
sufficient information from which to develop and 
prioritize appropriate mitigation actions to reduce 
losses from identified hazards. 

This includes detailed descriptions of all the 
hazards that could affect the jurisdiction along 
with an analysis of the jurisdictionôs vulnerability 
to those hazards.  Specific information about 
numbers and types of structures, potential dollar 
losses, and an overall description of landuse and 
development trends should be included in this 

analysis.  
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¶ Assessing Vulnerability: Analyzing Development Trends 

The ñIndividualò risk assessment sections for all 13 hazards provide a comprehensive overview and an 

improved workflow.  Each hazard section is developed independently and will be defined through the 

following three steps: 

1. Identify Hazard 

2. Profile Hazard 

3. Assessing Vulnerability: Overview 

a. Hazard Vulnerability Score 

4. Assessing Vulnerability: Identifying Structures and Estimating Losses 

The new workflow provides the end user a complete description of each hazard within each section.  This 

has changed from the 2006 Plan where each Hazard was identified in one section, profiled in another 

section and then each Hazardôs Vulnerability Assessment was developed.   

Throughout the Risk Assessment, GIS spatial data provides the baseline for the Risk Assessments 

developed for the 2012 LFUCG Hazard Mitigation Plan.  The Risk Assessment is broken down into two 

separate sections that are combined to provide an overall ñVulnerability Scoreò for each identified hazard.  

The individual scores (Exposure and Risk) provide a unique look into the community.  The Exposure 

Score portrays where the communities ñAssetsò are located that could be vulnerable and the Risk Score 

defines what part of the community is at risk from each hazard.  The maps developed through this process 

are used whenever possible to convey where spatially defined at-risk areas are located.  GIS production 

and the maps created from this production provide a visual tool for analysis.  Data, maps, research, and 

guidance were developed using the best available data and the approved 2010 Kentucky Hazard 

Mitigation Plan, as well as many other sources, see References.   
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4.1 Identify  Hazards Overview 

This section provides a complete overview and definition of 

each hazard that could potentially affect the Lexington Fayette 

County community.  A complete understanding of each hazard 

better prepares decision makers, local agencies and residents 

on the causes of, potential damages contributed to, and 

possible scenarios of each hazard. 

A list of U. S. natural hazards includes:

¶ Avalanche 

¶ Coastal Storms 

¶ Dam Failure 

¶ Drought 

¶ Earthquake 

¶ Extreme Heat 

¶ Flood 

¶ Hailstorm 

¶ Hurricane 

¶ Mine Subsidence 

¶ Severe Winter Storm 

¶ Tornado 

¶ Tsunami 

¶ Volcano 

¶ Wildfire 

¶ Windstorm 

 

Natural Hazards not Identified in the 2012 LFUCG Hazard Mitigation Plan 

Some natural hazards have little or no effect on the Lexington Fayette County area or in Kentucky and 

will not be addressed in this plan.  This determination does not preclude the plan from including these 

hazards in future updates of the plan as new information is discovered concerning these types of hazards.  

Any new information on hazard identification will be included in future updates of this plan.  Following 

are the natural hazards that will not be addressed in the 2012 LFUCG Hazard Mitigation Plan. 

Avalanche:  The topography and climate of the Lexington Fayette County area are not conducive to the 

occurrence of avalanches.  No historical events have been recorded in the Lexington Fayette County area; 

and, as a result, this hazard is not addressed in the plan. 

Coastal Storms:  The Lexington Fayette County area is more than 400 miles from the Gulf of Mexico 

coast and over 500 miles from the Atlantic Ocean coast.  The immediate effects of coastal storms 

(hurricanes, storm surge and tsunamis) are not felt in the Lexington Fayette County area.  The secondary 

effects or remnants of hurricanes may produce severe storms and flooding in the Lexington Fayette 

County area and those hazards are addressed. 

Volcanoes:  More than 50 volcanoes in the U. S. have erupted one or more times in the past 200 years.  

Volcanoes produce a wide variety of hazards that can kill people and destroy property.  Active volcanoes 

in North America are in California, Oregon, Washington, Alaska, Mexico, Canada, and the Caribbean 

islands.  Large explosive eruptions can endanger people and property hundreds of miles away and even 

affect global climate.  However, there are no active volcanoes within 1,000 miles of the Lexington 

Fayette County area.  Volcanic activity as a hazard is judged to be minimal and will not be addressed in 

this plan. 

Risk Assessment Hazard Description 
Requirement 

§201.6(c)(2)(i):  [The risk assessment shall 
include a] description of the typeéof all natural 
hazards that can affect the jurisdiction. 
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The plan includes natural hazards where there is a historical record of damage caused to people and 

property or where the potential for such damage exists.  Due to Lexington Fayette Countyôs climate, 

geology, and geographical setting, the county is vulnerable to a wide array of natural hazards that threaten 

life and property.  Man-made hazards were added to the 2012 Plan.  Hazardous Materials (HAZMAT) 

was added as an identified hazard for Lexington Fayette County. 

Through research of historic impacts, probability rates, dollar losses to date, review of the past State and 

Local Hazard Mitigation Plans and discussions with key agencies, the following thirteen (13) hazards are 

assessed in this Local Hazard Mitigation Plan: 

¶ Dam Failure 

¶ Drought 

¶ Earthquake 

¶ Flood 

¶ Hailstorm 

¶ HAZMAT  

¶ Karst/Sinkhole 

¶ Landslide 

¶ Mine Subsidence 

¶ Severe Storm 

¶ Severe Winter Storm 

¶ Tornado 

¶ Wildfire 

Each hazard will have an individual ñIdentifyò section where the hazard will be defined. 
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4.2 Profiling Hazards Overview 

As noted in the last section, due to Lexington Fayetteôs 

geology, climate, and geographical setting, the area is 

vulnerable to a wide array of hazards (see section titled, 

Identify Hazards Overview) that threaten life and property.  

The Profiling Hazards section describes each hazardôs past, 

present and future effects on the community through 

completing an extensive overview. 

The Lexington Fayette County Hazard Profiles have been 

created using the best available data from a variety of resources, including but not limited to the National 

Climatic Data Center (NCDC), National Weather Service (NWS), National Oceanic and Atmospheric 

Administration (NOAA), Kentucky Office of Geographical Information, Kentucky Geological Survey 

(KGS), Kentucky State Climatology Center, Midwestern Regional Climate Center (MRCC), FEMA 

Hazard Mapping website, multiple local agencies and local newspaper articles, as well as the approved 

2010 Kentucky State Hazard Mitigation Plan and the 2006 Lexington Fayette County Hazard Mitigation 

Plan.   

Public input was an invaluable local resource in the planning process.  Stakeholder members attended 

committee meetings and discussed information gathered from the sources listed above as well as their 

own general knowledge.  Stakeholder members also discussed particular issues such as, past events and 

significant occurrences that did not warrant a declared disaster and how those events impacted the 

community. 

The following table displays past presidential declaration occurrences which provides background on the 

type, of natural disasters which have affected Lexington Fayette County.  The Disaster Declarations in 

orange occurred since the 2006 LFUCG Mitigation Plan.   

Lexington Fayette County Presidential & Emergency Declarations 

Date Hazards 
Disaster 
Number 

05/11/2010 Severe Storms, Flooding, Mudslides, and Tornadoes DR-1912 

02/05/2009 Severe Winter Storm and Flooding DR-1818 

01/28/2009 Severe Winter Storm EM-3302 

02/21/2008 Severe Storms, Tornadoes, Straight-line Winds, and Flooding DR-1746 

06/10/2004 Flooding, Severe Storm, Landslides DR-1523 

03/14/2003 Flooding, Ice, Snow & Tornadoes DR-1454 

03/04/1997 Flooding DR-1163 

03/16/1994 Severe Weather, Freezing Rain, Sleet, Snow DR-1018 

02/24/1989 Severe Storms & Flooding DR-821 

12/12/1978 Severe Storms & Flooding DR-568 

Source: http://www.fema.gov/news/disasters.fema 

 

Profiling Hazards 

The profile section of the plan provides historical context and develops future probabilities for each of the 

identified Hazards.  In order to stream line the dissemination of this information the Planning Team 

developed a common format for each Hazard. 

 

Each Hazard Profile will contain the following information: 

Profiling Hazards Requirement 

§201.6(c)(2)(i):  [The risk assessment shall 
include a] description of the é 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. 

http://www.fema.gov/news/disasters.fema
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¶ A Hazard/Threat summary table, which summarizes the overall risk. 

¶ A description of each identified hazard and potential impact.   

¶ Historical background on each identified hazard and a brief description of known events.   

¶ Profile Maps, if applicable, of the locations and areas affected by Hazard events.   

 

The Planning Team created a standardized ñHazards/Threat Tableò for each of the hazards.  The tables 

provide a consistent view of each hazard and a general understanding of the risk each hazard has on the 

community by displaying the following data elements: 

 

¶ Period of Occurrence 

¶ Number of Events to Date 

¶ Annualized Probability 

¶ Probability of event(s) 

¶ Warning Time 

¶ Potential Impacts 

¶ Potential of injury or death 

¶ Potential duration of facility shutdown 

¶ Past Damages 

¶ Extent

Understanding risk and each hazards potential effect on the Lexington Fayette County community is 

imperative to the mitigation strategy and provides the information needed to understand the overall risk 

for the County.  The following ñRisk Matrixò table provides quantitative data that portrays Risk 

(Probability x Consequence) and time period for collected hazard data, frequency of the event, total losses 

to-date, the probability of the hazard occurring today, the average consequences of the hazard and the 

overall annual risk .   

 

RISK MATRIX 

Hazard Type Time Period 
Range ð

Years of Data 
Collection 

Frequency Total Losses Probability 
Average 

Consequences 
Average  

Annual Risk 

Dam Failure N/A 0 0 $0  0.00 $0  $0  

Drought/Extreme 
Temperature 

1960-2011 51 94 $9,420  1.84 $100  $185  

Earthquake 1811-2011 200 0 $0  0.00 $0  $0  

Flooding 1967-2011 44 39 $7,516,407  0.89 $192,728  $170,827  

Hail 
1960-1993/ 
2006-2011 

38 63 $5,367,600  1.66 $85,200  $141,253  

HAZ-MAT 2005-2011 6 41 $0  6.83 $0  $0  

Karst/Sinkhole * N/A 0 717 $0  0.00 $0  $0  

Landslide 1981-2009 28 9 $3,167  0.32 $352  $113  

Mine Subsidence N/A 0 0 $0  0.00 $0  $0  

Severe Storm 1960-2011 51 94 $12,047,737  1.84 $128,167  $236,230  

Severe Winter 
Storm 

1960-2011 51 27 $4,682,219  0.53 $173,416  $91,808  

Tornado 1963-2011 48 13 $19,874,303  0.27 $1,528,793  $414,048  

Wildfire 2005-2011 6 2 $0  0.33 $0  $0  

TOTAL 
DAMAGES   

1,099 $49,500,853 
 

$2,108,756 $1,054,464 

*Karst Frequency is based on Sinkhole occurrences 
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4.3 Assessing Vulnerability Overview 

The Assessing Vulnerability section uses best available data 

from national, state, and local data sources and was created 

using best available data and modeling techniques.  The 

model used for the LFUCG Hazard Mitigation Plan is based 

on the Stateôs Hazard Vulnerability Assessment Model as 

well as the 2006 LFUCG Hazard Mitigation Plan 

Vulnerability Assessment Model.   

This model is very flexible and can be adjusted to fit the data and needs of multiple users.  These 

estimates provide an understanding of relative risk and potential losses from hazards.  Uncertainties are 

inherent in any vulnerability/risk assessment and loss estimation methodology, arising in part from 

incomplete scientific knowledge concerning natural and man-made hazards and their effects on the built 

environment.  Uncertainties can also result from approximations and simplifications that are necessary for 

a comprehensive analysis (such as incomplete inventories, demographics, or economic parameters). 

The 2012 Vulnerability Assessment incorporates multiple models in use and integrates them into a 

specific model for the LFUCG Hazard Mitigation Plan.  FEMA requires State and Local partners to 

assess the jurisdictionôs overall vulnerability to population, property, infrastructure, critical facilities, and 

government owned facilities.  The Planning Team, using the best available data and methods, determined 

vulnerability for the Lexington Fayette County community. 

One of the most important steps in creating a Vulnerability Assessment Model is to define the planning 

area.  During the creation of the 2006 Plan the Planning Team used a Census Tract level assessment.  The 

Census Tract level modeling technique provided detailed assessments for highly populated areas of the 

County but this approach still left some deficiencies in less populated areas of the county.  The 2012 Plan 

refines the data analysis to the Census Block level, which increases the granularity of the data from 61 

planning areas (Tracts) to 4,151 planning areas (Blocks).  This Census Block model produced the 

following improvements: 

1. Better hazard scenario assumptions 

2. Better dollar allocation 

3. Better policy decisions 

4. Better visuals 

5. Better tool for locals 

Producing a vulnerability model at this level allows Lexington Fayette County to allocate their limited 

resources to a very specific area where mitigation action should be reviewed.  The Census Blocks that 

were used are the smallest geographic unit used by the U.S. Census Bureau to capture data. 

4.3.1 Vulnerability Assessment Methodology 

There are multiple models that attempt to determine risk and hazard vulnerability.  The Planning Team 

relied heavily on CHRôs knowledge of the ñRisk Assessmentò research field to develop the Vulnerability 

Assessment Model used for the LFUCG Hazard Mitigation Plan.  In order to follow and comprehend the 

Hazard Vulnerability Assessment Model the following definitions are very important to review: 

Assessing Vulnerability Requirement 

§201.6(c)(2)(ii):  [The risk assessment shall 
include a] description of the jurisdictionôs 
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. 
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Å Hazard Identification: A hazard is considered to be anything which either threatens the residents 

of a community or the things that they value. 

Å Exposure:  Your communityôs assets: People, Property, Critical Facilities and Infrastructure 

potentially exposed to a hazard. 

Å Risk:  Risk (R) equals your hazard probability (P) times the hazard consequences (C) (R= P x C) 

and or your area specific probability based on geographic hazard layers.  

Å Vulnerability:  Defines what part of your ñexposureò is at ñriskò to each ñhazardò  

CHRôs staff researched and conducted test runs to develop an updated methodology.  The revised model 

relies heavily on GIS spatial analyses and provides the user with several layers of integrated information 

which can be used individually to display different planning scenarios.  As mentioned, to facilitate data 

collection and analysis, the Census Block boundaries were used to organize the data inputs.  This 

approach enabled the creation of a Vulnerability Score for each Census Block and for each hazard.  This 

created a refined vulnerability assessment for the 2012 LFUCG Hazard Mitigation Plan. 

4.3.2 Vulnerability Assessment Model 

Hazard Vulnerability Score = Exposure Score X Risk Score 

The model was designed to achieve a ñVulnerability Scoreò which is the foundation in the 

vulnerability/risk assessment.  This Vulnerability Score was built on multiple layers of data and provides 

the foundation for the Mitigation Plan.  Unlike several ñRisk Assessment Modelsò developed this 

particular model provides a common score that is used to compare each hazard to each other.   

The Hazard Vulnerability Score provides a visual display of the potential extent each hazard poses for 

Lexington Fayette County.  The vulnerability scores are displayed at the Census Block level providing an 

enhanced local assessment where risk and vulnerabilities are located within more defined areas. 

Definitions of Exposure Score 

In order to define Lexington Fayette Countyôs vulnerability, it was critical to complete an inventory of 

County assets.  These identified assets comprise Lexington Fayette Countyôs Exposure Score.  Each of 

the following Ranks were classified (0-3) using the Natural Breaks classification choice (which breaks 

data into like classes) and added to together to complete a specific areas (Census Blocks) Exposure Score 

Exposure Score = Population Rank + Property Rank + Critical Facility Rank 

1. Population Rank: Comprised of Population Density data acquired from the 2010 Census to create 

the Population Density Score (0-3) along with the Social Vulnerability SOVI Score (0-3) which was 

comprised of 9 different Social Vulnerability variables from the Census. 

¶ % Population under 5 or over 65, Per Capita Income, Limited English, Female Head Household, 

Less than a 12
th
 grade education, Renters, Mobile Homes, No Car, Public Assistance   

2. Property Rank: Comprised of improvement values per block using local PVA data supplemented 

with 2010 Census property values to create the Property Value Score (0-3) along with the Median 

Property Age Score (0-3) which was comprised of 2010 Census median age property data 

supplemented with PVA median age property data. 
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3. Critical Facilities Rank:   Comprised of multiple Critical Facilities (Points and Lines) across the 

Lexington Fayette County planning area retrieved from local LFUCG GIS layers.  

¶ Schools, Police, Fire, Hospitals, Special Needs Facilities (Adult Daycare, Assisted Living, Family 

Care, Long Term Care, Retirement Homes), Jails, Government Owned Sites (Bldgs.), Airport, 

Bridges, Communication Sites, Sewer, Power, Water were used to create the Critical Facilities 

Score (0-3) 

¶ Line data included Road, Rail, Sewer, Transmission were used to create the Critical 

Infrastructure Score (0-3) 

The Exposure Score reveals where you have assets to lose.  This data is critical for Emergency Managers 

to use in order to comprehend where high concentrations of need could be during a disaster and before 

(See Appendix 4.1 for Exposure Maps). 

Maps are used whenever possible to display data in a visually representation which provides the end user 

a comprehensive view of where there is potential Vulnerability. 
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4.3.2.2 Definitions of Risk Score 

The second variable created for the Hazard Vulnerability Score is the Risk Score. 

Risk Score = Annualized Loss Score and/or Spatial Score 

Annualized Loss Score = (Probability x Consequences) 

Å Developed at the county level (See Risk Matrix) 

Å Key for Estimating losses for all hazards (Data Permitting) 

Å Probability Loss Estimation Model 

The Annualized Loss Score provides a probability based Risk Score that is based on past occurrences and 

consequences from those occurrences.  This type of model uses historical data to predict the future by 

providing an understanding of which hazards affect a community more frequently and which hazards pose 

a higher potential magnitude.   

The Annualized Loss Score does not provide depth to the overall Risk Score due to the fact that the 

calculation is currently captured at the County level.  The Risk Score attempts to assign Risk to 

geographically specific areas (Census Blocks).  Currently, this data is aggregated across each Census 

Block equally which creates a complete reliance on the Exposure Score to provide geographic variances.  

Therefore any hazard that completely relies on Annualized Loss for their Risk Score will resemble the 

Exposure Score.  These maps will display where there is more vulnerability based on there being more 

assets (Exposure). 

Spatial Score = Geographic Area Affected 

Å This score is fed by geographic GIS layers used as Hazard Boundaries i.e. Flood Zones (DFIRM), 

Dam Inundation Zones, Kentucky Geologic GIS layers (Karst and Sinkholes) 

Å LFUCG, Repetitive Loss, NOAA hazard occurrence points, Hazard ID Exercise Points 

Å Percent of the planning area effected by the GIS hazard boundary layers and or number of 

occurrences (Exercise Points) located in the planning area (Census Block) 

Å Geographically Predictive Loss Estimation Model 

The Spatial Score is developed by creating a Hazard Zone Score and Hazard Occurrence Score.  For 

example, the flood hazard provides a Flood Zone from the DFIRMs which can be used to geographically 

represent areas of high risk.  These Hazard Zones are overlaid on the planning areas (Census Blocks) and 

weighted based on the percent of area the Hazard Zone covers within each planning area.  Hazard 

Occurrence data is also used to identify areas of high risk.  For example, the Planning Team developed a 

Hazard Identification exercise (See Appendix 3.4).  This exercise allowed local community stakeholders a 

chance to describe spatially where on a map there are areas of high risk by placing a dot on a known area 

of concern.  These dots were transcribed into a GIS file that was then used to create a Hazard Occurrence 

Score for the Spatial Score variable.  Each individual Spatial Score varies according to the data available. 
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Stakeholder Hazard Identification Exercise Tabulation 
November 2, 2011 

 

Some hazards have both scores while others have only the Annualized Loss Score or the Spatial Score.  

The individual Risk Score for each hazard will be described within the Assessing Vulnerability section of 

each hazard. 

The Risk Score assigns a hazard/risk variable to the Hazard Vulnerability Score.  An Annualized Loss 

Score (See Risk Matrix) was created for each hazard where data permitted and was added to the hazards 

Spatial Score where data permitted to create Hazard Risk Score.  Each variable was calculated and then 

ranked 0 to 3 (0 = No data, 1 = Moderate, 2 = High, and 3 = Severe), using the Natural Breaks (Jenks) 

classification, which breaks data into like classes.   

It is important to note that the Risk Score is developed based on the representation of a hazard affecting 

an area, either based on past occurrence or a scientifically based study (i.e. flood study DFIRM).  This 

makes the Risk Score particularly useful for land use planning and future development decisions.  The 

Vulnerability Score adds current assets (Exposure Score) to the model which is vital when dealing with 

emergency management planning issues.  This is pointed out to display the multiple uses of the data 

created during this process.  

Lexington Fayette County Hazard Vulnerability Score 

After the Exposure Score and the Risk Score were determined, the equation was set into motion to 

produce a Hazard Vulnerability Score for each identified hazard.  The Hazard Vulnerability Scores 

contain some bias toward the more populated areas in the county.  This is due to a correlation between 

more populated areas and a tendency to have higher numbers of assets (Exposure Variables).  This 

resulted in higher populated areas having greater exposure in general.  However, with the data provided, 

other equations can be developed with or without one or more variables, or a different weighting system.  

The goal of this model was to assess the most vulnerable areas throughout Lexington Fayette County.  

Given the most populated areas have the most at risk, this model achieved that goal. 
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It is important to note that the extent ranking was changed for the 2012 Plan in order to put more 

emphasis on each ranking (1 moved from Low to Moderate, 2 moved from Medium to High, and 3 

moved from High to Severe).  The extent ranks provide the viewer a relative scale for understanding the 

level of risk each hazard poses in a particular planning area and where there could be potential losses. 

4.3.3 Assessing Vulnerability: Identifying Structures and Estimating Potential Losses 

A key piece to any Risk Management system is to understand a communityôs potential losses.  The 

Planning Team decided to capture loss using two different methodologies.  The two methodologies differ 

in that one is a community level analysis where the other is geo-spatially specific.  These methodologies 

provide the community with an enhanced view of loss estimation compared to the 2006 Plan.  The two 

models that were used for the 2012 LFUCG Hazard Mitigation are the Average Annualized Loss Model 

and the Hazard Boundary Overlay Loss Estimation Model.   

Average Annualized Loss Model 

This model uses probability and past consequence data to calculate an Average Annualized Loss for 

several of the identified hazards (See Risk Matrix Table).  Probability is based on past occurrences and 

consequences are based on past losses.  For purposes of this plan, the probability of a future event 

occurring in any given year is calculated based upon the number of past events divided by the number of 

years of record.  For example, if there have been 27 severe winter storms occurrences throughout the 

county over the last 51 years, there is an annual occurrence ratio of 0.53 (probability).  Next, the average 

consequences of each event are calculated by dividing the total losses ($4,682,219) by the frequency (27) 

of the event, giving an Average Consequence of $173,416.   

Knowing both the ñannual occurrence probability ratioò and the ñaverage consequences per occurrenceò 

produces the ability to predict an Average Annualized Loss for any given year by multiplying the two 

values together.  Therefore, for any given year, it is likely that somewhere in the county, approximately 

$91,808 worth of damages will be sustained from a Severe Winter Storm.   

This model provides a suitable understanding of general loss for a community.  The model relies on 

capturing historical event data and therefore it is fundamental that future hazard occurrence data is 

captured (Occurrence and Loss Data).  The capture of this type of data is a Mitigation Action item for this 

plan.  Lexington Fayette County will work with the stateôs Commonwealth Hazard Assessment 

Mitigation Planning System (CHAMPS) system to capture this type of data in the future. 

As mentioned data capture limits the effectiveness of this model.  The Planning Team was able to acquire 

sufficient data to develop an Average Annualized Loss estimate for the following seven (7) Hazards:  

Drought, Flooding, Hail, Severe Storm, Severe Winter Storm, Tornado and Landslide. 

Using the Average Annualized Loss model, Lexington Fayette County is able to predict which Hazards 

will potentially occur more often as well as identify which Hazards can cause the most damage on an 

annual basis.  Reviewing the data demonstrates that the Tornado Hazard has the highest average annual 

cost potential at $414,048.  Severe Storms ($236,230), Flooding ($170,827) and Hail ($141,253) and rank 

highly as well and should rank highly when reviewing potential dollar saving Mitigation Project ideas. 
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Hazard Boundary Overlay Loss Estimation Model 

In order to identify specific areas of potential loss within a community the Hazard Boundary Overlay 

Loss Estimation model provides an appropriate methodology.  This model uses geo-spatial technology 

(GIS) to identify assets located within specific hazardous areas within a community.  In order to perform 

this model the community must have a robust asset data base as well as an understanding of geo-spatial 

hazard identification. 

LFUCG is fortunate to have ample local GIS data to work with for this model.  The Planning Team used 

local PVA data to develop a comprehensive data set of structures and replacement costs.  The next step is 

to acquire hazard boundary data which again LFUCG is fortunate to have several datasets of hazard 

boundary data.   

For example, to develop the results for this methodology a flood hazard boundary (DFIRM) would be 

overlaid onto a building layer; the structures located within the DFIRM layer would be identified using 

GIS spatial analysis.  The next step is to add value to those structures identified as being vulnerable.  As 

discussed, the Planning Team used local PVA data to develop a comprehensive data set of structures and 

replacement costs for Lexington Fayette County.  The structures located within the hazard layers were 

identified and designated as vulnerable and then estimated to be damaged during an event.   

A key piece to this model is the Hazard Boundary data.  Some hazards have mapped hazard boundaries or 

occurrence point data that was used in the development of the Spatial Score component of the Risk 

Score.  These hazard boundary GIS spatial layers were used as the baseline for this model.  Currently the 

following seven (7) Hazards have sufficient data to perform the Hazard Boundary Overlay Loss 

Estimation Model: Dam Failure, Flood, HAZMAT, Karst/Sinkhole, Landslide, Tornado and Wildfire. 

This methodology reflects potential losses based on where the hazards have been located via Hazard 

Boundary maps in correlation with the built environment.  This model reflects the Hazard Vulnerability 

Score model but adds potential damage to the equation.  The model typically over estimates the potential 

damage but does provide the user an understanding of where mitigation projects should occur based on 

high exposure in correlation with high risk. 

Loss estimation development is a very complicated process and can be accomplished through several 

methodologies.  Two separate models were built to capture potential loss in order better allocate and 

prioritize limited mitigation funds.  The Average Annualized Loss model depicts the hazards that most 

commonly affect the community and the Hazard Boundary Overlay Loss Estimation model displays the 

potential worst case scenario loss areas.  Both models have limitations based on uncertainties resulting 

from approximations and simplifications which are necessary for a comprehensive analysis (such as 

incomplete inventories, demographics, or economic parameters). 
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4.4 Dam Failure Identification  

Description 

While dams have many benefits, they can pose great risk to communities if not designed, operated, and 

maintained properly.  In the event of a dam failure, the energy of the water stored behind even a small 

dam is capable of causing loss of life and great property damage if there are people downstream of the 

dam.  The National Dam Safety Program is dedicated to protecting the lives of American citizens and 

their property from the risks associated with the development, operation, and maintenance of America's 

dams. 

Types of Dams 

Manmade dams may be classified by: 1) the type of materials used; 2) the methods used in construction; 

3) the slope or cross-section of the dam; 4) the way the dam resists water pressure forces; 5) the means for 

controlling seepage; and/or 6) the purpose of the dam.  Materials used for dams may include earth, rock, 

tailings from mining or milling, concrete, masonry, steel, timber, and/or miscellaneous materials (such as 

plastic or rubber).  All of Lexington Fayette Countyôs dams are classified as earth, or embankment dams: 

¶ Embankment dams are the most common type of dam in use today.  Materials include natural soil 

or rock, or waste materials obtained from mining or milling operations.  An embankment dam is 

termed an ñearth-fillò or ñrock-fillò dam depending on whether it is comprised of compacted earth 

or of dumped rock.  The ability of an embankment dam to resist the reservoir water pressure is 

primarily a result of the mass weight, type and strength of the materials from which the dam is 

made. 

Dams are classified based on the evaluation of damage possible downstream.  The FEMA guide to dam 

classifications uses the following system: 

 

 

  

Classification of Dams 

Classification Description 

Class A (Low) 
No loss of human life is expected and damage will only 
occur to the dam owner's property. 

Class B (Moderate / Significant) 
Loss of human life is not probable, but economic loss, 
environmental damage, and/or disruption of lifeline facilities 
can be expected. 

Class C (High) Loss of one or more human life is expected. 

Source: FEMA 333; Federal Guidelines for Dam Safety, Hazard Potential Classifications for Dams, October 1998 
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Likelihood of Occurrence 

Signs of Potential Dam Failure 

¶ Seepage. The appearance of seepage on the downstream slope, abutments, or downstream area is 

cause for concern.  If the water is muddy and is coming from a well-defined hole, material is 

probably being eroded from inside the embankment and a potentially dangerous situation can 

develop. 

¶ Erosion. Erosion on the dam and spillway is one of the most evident signs of danger.  The size of 

erosion channels and gullies can increase greatly with slight amounts of rainfall. 

¶ Cracks. Cracks are of two types: traverse and longitudinal.  Traverse cracks appear perpendicular 

to the axis of the dam and indicate settlement of the dam.  Longitudinal cracks run parallel to the 

axis of the dam and may be the signal for a slide, or slump, on either face of the dam. 

¶ Slides and Slumps. A massive slide can mean catastrophic failure of the dam.  Slides occur for 

many reasons and their occurrence can mean a major reconstruction effort. 

¶ Subsidence. Subsidence is the vertical movement of the foundation materials due to failure of 

consolidation.  Rate of subsidence may be so slow that it can go unnoticed without proper 

inspection.  Foundation settlement is the result of placing the dam and reservoir on an area 

lacking suitable strength, or over collapsed caves or mines. 

¶ Structural. Conduit separations or ruptures can result in water leaking into the embankment and 

subsequent weakening of the dam.  Pipe collapse can result in hydraulic failures due to 

diminished capacity. 

¶ Vegetation. A prominent danger signal is the appearance of "wet environment" types of 

vegetation such as cattails, reeds, mosses and other wet area vegetation.  These types of 

vegetation can be a sign of seepage. 

¶ Boils. Boils indicate seepage water exiting under some pressure and typically occur in areas 

downstream of the dam. 

¶ Animal Burrows. Animal burrows are a potential danger since such activity can undermine the 

structural integrity of the dam. 

¶ Debris. Debris on dams and spillways can reduce the function of spillways, damage structures 

and valves, and destroy vegetative cover. 

Types of Failures 

¶ Hydraulic Failure. Hydraulic failures result from the uncontrolled flow of water over the dam, 

around the dam and adjacent to the dam, and the erosive action of water on the dam and its 

foundation.  Earth dams are particularly vulnerable to hydraulic failure since earth erodes at 

relatively small velocities. 

¶ Seepage Failure. All dams exhibit some seepage that must be controlled in velocity and amount.  

Seepage occurs both through the dam and the foundation.  If uncontrolled, seepage can erode 

material from the foundation of an earth dam to form a conduit through which water can pass.  

This passing of water often leads to a complete failure of the structure, known as piping. 

¶ Structural Failure. Structural failures involve the rupture of the dam and/or its foundation.  This 

is particularly a hazard for large dams and for dams built of low strength materials such as silts, 

slag, fly ash, etc.  Dam failures generally result from a complex interrelationship of several failure 

modes.  Uncontrolled seepage may weaken the soils and lead to a structural failure.  Structural 

failure may shorten the seepage path and lead to a piping failure.  Surface erosion may lead to 

structural or piping failures.  
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4.4.1 Dam Failure Profile 

SUMMARY OF DAM FAILURE RIS K FACTORS 

Period of occurrence: At any time 

Number of events: 0 

Annualized Probability:  0 (Based on previous occurrences) 

Warning time:  Minimal.  Can depend on the frequency of inspection. 

Potential impact: Impacts human life and public safety 

Potential of injury or death:  Injury and risk of multiple deaths  

Potential duration of facility 

shutdown: 
30 days or more 

Past Damages: Unknown 

Extent  (Date, Damages, Scale/Size): Scale Class C Dam Failure 

Kentucky Revised Statute (KRS) 150.100 defines a dam as any artificial barrier including appurtenant 

works that do, or can, impound or divert water and: 

¶ Is 25 feet or more high from the natural bed of the stream or watercourse at the downstream toe 

of the barrier, as determined by the Natural Resources and Environmental Protection Cabinet; 

¶ Has or will have an impounding capacity of 50 acre feet or more at the maximum water storage 

elevation. 

Since 1948, anyone in Kentucky proposing to construct a dam has been required to submit a plan to the 

state for review in order to obtain a permit.  In 1966, Kentucky adopted a set of guidelines for evaluating 

dams.  In 1974, the permit system was revised to include regular state inspection of dams.  KRS 150.295 

directs the Secretary of the Natural Resources and Environmental Protection Cabinet to inspect dams and 

reservoirs on a regular schedule. 

Historical Impact  

At this time, there are no reported dam failures within Lexington Fayette County.  As seen in the Dam 

Locations map below, the County does contain at least eight dams in rural areas.  A dam failure could 

lead to flooding, death, and injuries as well as property damage.  Repairs to infrastructure failure would 

cost the dam owners a significant amount. 

Continued growth of the built environment downstream of these dams exposes more structures and 

population to a dam failure.  When a dam is moved into a higher risk class the owner is responsible for 

improvements and maintenance as required by state guidelines.  Downstream growth and required 

improvements to dams should be continually monitored. 
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Inventory of Dams in Lexington 

Fayette County 

Based on data received from the 

LFUCG, there are 13 locally owned 

dams within the County.  These 

dams are rated with classifications 

and the aggregate totals of each 

classification appear in the 

Lexington Fayette County Dam 

Inventory table. 

The following map demonstrates 

the 13 locations and classes of all 

dams in the LFUCG area. 

Outside of Lexington Fayette 

County there is also a dam that has 

the potential to impact the county. 

ñBuilt in the 1920s, the Dix Dam 

Hydro Station is capable of 

producing up to 24 megawatts. 

Situated on the banks of Lake 

Herrington, the Dix Dam Hydro 

Station is adjacent to KU's E.W. 

Brown Generating Station. The 

palisades around the facility also 

provide sanctuary for the 

endangered grey bat.ò
5
 

 

  

                                                      

 
5
 http://www.lge-ku.com/environment_hydro.asp 

 

Dam Inventory List 

Name Type 

Walnut Hall Farm Lake Private 

Kentucky Horse Park Lake DOP 

Greenbrier Estates Lake Private 

Lexington Reservoir #3 Private 

Schneider Lake Private 

Firebrook #1 Private 

Firebrook #2 Private 

Levy Lake Private 

Jacobson Reservoir Municipal 

Wingameek Farm lake Private 

Sharp Lake Private 

Kelly Lake Private 

Hidden Hollow Lake Private 

 

Dam Classification 

Dam Classifications Number of Dams 

Class A (Low) 9 

Class B (Moderate) 2 

Class C (High) 2 

TOTAL 13 

 

http://www.lge-ku.com/environment_hydro.asp



















































































































































































































































































































































































































































































