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EXECUTIVE SUMMARY
Citrus County, Florida, faces a variety of natural and man-made hazards that could
affect the lives and property of the community and visitors. This report investigates
natural and man-made hazards with the purpose of seeking an understanding of
their effects and proposing mitigation strategies that would reduce or eliminate these
effects.
Citrus County and the incorporated communities of Crystal River and Inverness
developed a Local Mitigation Strategy (LMS) in March 2000. Public, private, and
community sectors in Citrus County worked together to update the LMS, and meet
the criteria prompted by the Disaster Mitigation Act of 2000 (DMA 2000). DMA 2000,
signed into law in October 2000, mandated the development of State and local
mitigation plans.
In 2005, the County and incorporated cities of Crystal River and Inverness, through
the LMS Working Group updated the 2000 document to address all hazards.
A great deal of information was collected for this study in the form of policy,
technical, and digital information to assist the overall investigation. This information
included Geographic Information System (GIS) data and models that assisted in
categorization and planning efforts.
The development of the LMS was the crucial first step in the process of reducing
future losses by having a clear understanding of what the risks are and what steps
may be taken to lessen them. The LMS is an organized and coordinated process of
assessing potential hazards and identifying cost-effective actions that will reduce or
eliminate the damaging impacts of these hazards.
Working through the LMS Working Group, Citrus County identified a number of
hazards that the County is susceptible to, and evaluated the relative severity,
frequency, and monetary impact of those hazards.
The Working Group acknowledges that there are some hazards that may impact
other areas both in the State of Florida and nationally, but do not have any effect on
Citrus County. These hazards include levees, earthquakes, tsunamis, landslides,
volcanoes and avalanches. There are currently no levees in Citrus County, and no
records of earthquakes, tsunamis, landslides, volcanoes, or avalanches. Should any
of these hazards cause a change in the future, the LMS Working Group will
incorporate said changes either at the required 5 year cycle review or post disaster.
Flooding is the most common natural hazard in Citrus County with the greatest
potential for significant financial and human impact. However, the other hazards can
also result in significant losses. Loss of life and other irreplaceable impacts would
also be expected from these hazards. Potential impacts for these other hazards are
also outlined in the plan along with the methodologies and assumptions for
calculating the impacts.
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The LMS Working Group identified and prioritized project-planning goals following
the completion of the hazard vulnerability assessment. The identification and
prioritization of project-planning goals were based on the findings of the hazard
vulnerability assessment that were specifically focused on the County's vulnerability
to the profiled natural hazard events and the potential severity (i.e., frequency and
magnitude) of those hazard events. As such, these project-planning goals represent
the County's vision for minimizing damages caused by flooding and other hazards.
The goals identified as being the highest priorities for Citrus County are as follows:
•

Minimize future losses from all disasters by reducing the risk to people and
property

•

Support a balance between government regulation/enforcement, and a
personal awareness/responsibility for hazard mitigation by emphasizing
education and training for property owners, families and individuals

•

Prevent flood-related repetitive losses from natural disasters through
regulation and education

•

Reduce economic vulnerability and increase recovery capabilities of business
and industry

•

Emphasize pre- and post-disaster planning to decrease vulnerability of
existing and new construction to loss

•

Encourage public support and commitment to hazard mitigation, by
communicating its benefits and justification in simple and understandable
terms

The LMS plan takes a truly multi-faceted approach to hazard prevention and
mitigation. The plan's hazard mitigation strategy includes 25 action items in a
number of specific categories:
•

preventive measures (ordinances, additional planning, building codes,
operation and maintenance activities, public education)

•

emergency services (hazard warning enhancements, emergency response
improvements)

•

property protection (structure relocation/acquisition, elevation, floodproofing,
insurance, brush/shrub removal, and emergency response planning)

•

structural projects (dams/levees/floodwalls, bridge/culvert modifications,
firebreaks, sinkhole abatement, landslide abatement, and emergency water
source development)

•

natural resource protection (open space preservation, wetland protection,
identification and implementation of best management practices, and water
resources management planning)

•

public information (map information, library resources, outreach efforts,
environmental education)
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The plan does not stop with a simple list of action items. It also prioritizes the items
and identifies the entities responsible for implementing the action, including State
and Federal agencies, Citrus County, municipal officials, property owners and
others. Sources of potential funding are also identified in the plan along with
information on where to go to obtain possible funds.
The action items contained in the plan are expected to be implemented in voluntary
cooperation with property owners and other entities. Adopting the plan does not
force a municipality to take any specific action, but rather aids in minimizing future
damages and maintaining their eligibility for hazard mitigation funding. The plan
contains guidance for implementing and maintaining the plan over time, including
annual opportunities for amending or revising the plan's contents.
This current update to the 2010 adopted Local Mitigation Strategy is being done in
accordance with the Disaster Mitigation Act of 2000 requirements for review and
update on a 5-year basis by the Local Mitigation Strategy Working Group with the
assistance of local staff and the staff of the Withlacoochee Regional Planning
Council. The information included herein is based on the best available information
at this time. As new information becomes available, it is the intent of the Local
Mitigation Strategy Working Group to provide ongoing updates to ensure that this
document remains current.
The Plan has been revised as outlined in Section 1.4.
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SECTION 1 - INTRODUCTION
1.1 Overview
On October 30, 2000, the President signed into law the Disaster Mitigation Act of
2000 (DMA 2000) that requires local and State governments to prepare and adopt
hazard mitigation plans as a condition of receiving Pre-Disaster Mitigation (PDM)
grant assistance and Hazard Mitigation Grant Program (HMGP) assistance after
November 1, 2004.
To implement the new hazard mitigation planning criteria developed under DMA
2000, FEMA published an Interim Final Rule in the Federal Register of 44 Code of
Federal Regulations (CFR) Part 201. This Interim Final Rule established the hazard
mitigation planning criteria for State and local plans. According to Section 201.1 (b)
of the FEMA Interim Final Rule, the purpose of hazard mitigation planning is for
State and local governments to identify the natural hazards that impact their
jurisdictions identify actions and activities to reduce any losses from those hazards,
and to establish a coordinated process to implement the plan. The planning process
must be open to the public and must provide an opportunity for the public to
comment on the plan during the drafting stage and prior to plan approval.
In compliance with the requirements of the DMA of 2000, the LMS includes
documentation of the process used to develop and update the plan, including how it
was prepared, who was involved, and how the public was involved. In accordance
with FEMA guidance, the LMS includes a risk assessment that identifies the hazards
that can affect the County and the incorporated communities of the City of Inverness
and the City of Crystal River. The LMS also identifies goals and activities for
mitigating hazards and provides a cycle for reviewing and updating the plan. The
LMS enables local, State, and Federal agencies to better coordinate overall hazard
reduction programs, grants, and policies.
To remain in compliance with the provisions of the Disaster Mitigation Act of 2000,
the adopted plan must be revisited and updated as needed on a 5-year cycle. The
Citrus County LMS working group has continued to meet on a quarterly basis as
needed, and intends to continue in this manner. The Citrus County Department of
Planning and Development has served, and will continue to serve, as the lead
agency to ensure that all terms of the Act are adhered to as well as to serve as the
local coordinating agency for the Citrus County Local Mitigation Strategy. As new or
updated information becomes available, it is the Working Group’s intention to review
and determine if the information is sufficient to move forward to the Board of County
Commissioners and the City Councils to adopt by Resolution until such time as the
entire document is updated prior to the end of the 5-year cycle.
1.2 Purpose
Hazard mitigation is any action taken to permanently reduce or eliminate long-term
risks to people and their property from the effects of hazards. Natural hazards come
in many forms: tornadoes, floods, hurricanes, severe storms, winter freezes,
droughts, landslides, or dam failures resulting from natural disaster crises.
Communities can take steps to prepare and implement mitigation techniques for
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almost any type of hazard that may threaten its citizens, businesses and institutions.
This LMS establishes an ongoing hazard mitigation planning program by identifying
and assessing potential natural hazards that may pose a threat to life and property,
evaluating local mitigation measures that should be undertaken, and outlining
procedures for monitoring the implementation of mitigation strategies. The plan
provides guidance to local officials and staff for local mitigation activities over the
next five-year planning cycle. It encourages activities that are most effective and
appropriate for mitigating the effects of all identified natural hazards. Adoption of
this plan by Citrus County, the City of Crystal River and the City of Inverness will not
only allow each local government to be eligible for disaster mitigation grant funds but
also provide each local government with a thorough understanding of its
vulnerabilities to various hazards and a blueprint to mitigating the damaging effects
of those hazards.
1.3 Consistency with State and Federal Mitigation Policies
The goals, objectives and policies, of this plan intend to implement the National and
State directives for the mitigation of natural hazards through local strategies
intended to perform the following:
•

Substantially increase public awareness of natural hazard risk and the
measures available to create safer, more disaster-resistant communities; and

•

Significantly reduce the risk of loss of life, injuries, economic costs and
destruction of natural and cultural resources that result from natural hazards.

FEMA has developed 10 fundamental principles for the Nation's mitigation
strategies, which likewise underlie the strategies of this plan:
1. Risk reduction measures ensure long-term economic success for the community
as a whole rather than a short-term benefit for special interests.
2. Risk reduction measures for one natural hazard must be compatible with risk
reduction measures for other natural hazards.
3. Risk reduction measures must be evaluated to achieve the best mix for a given
location.
4. Risk reduction measures for natural hazards must be compatible with risk
reduction measures for technological hazards and vice versa.
5. All mitigation is local.
6. Disaster costs and the impacts of natural hazards can be reduced by
emphasizing pro-active mitigation before emergency response; both pre-disaster
(preventive) and post-disaster (corrective) mitigation is needed.
7. Hazard identification and risk assessment are the cornerstones of mitigation.
8. Building new Federal-State-Local partnerships and public-private partnerships is
the most effective means of implementing measures to reduce the impacts of
natural hazards.
9. Those who knowingly choose to assume greater risk must accept responsibility
for that choice.
10. Risk reduction measures for natural hazards must be compatible with the
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protection of natural and cultural resources.
1.4 Organization of the Plan
The next few sections of the Plan describe the updated LMS for Citrus County, the
City of Crystal River, and the City of Inverness.
The Withlacoochee Regional Planning Council and the planning Team from the
Department of Development Services reviewed all of the elements of the Plan and
completed the research to determine whether or not new or updated information was
available from other resources. In some cases, the information was updated by
another entity, such as the County Department of Water Resources (Utilities) and
the Florida Forest Service. This information was then provided to the LMS Working
Group for review and consideration to include in the update. Following review and
determination by the Working Group, the required elements were revised to reflect
this new/updated information.
Section 2 comprises the jurisdictional profiles and identifies the unique
characteristics of Citrus County, the City of the Crystal River, and the City of
Inverness along with brief socio-economic and demographic profiles. The risk and
vulnerability assessments have been based on the Census 2010 data and estimates
from the 2008-2012 American Community Survey; however, the 2013 Bureau of
Economic and business research (BEBR) estimates reflect a total loss of 717
persons since 2010.
Section 3 outlines the planning process that was undertaken in the development of
the LMS. It establishes the continuation of the LMS Working Group, the public
participation strategy, and the process for interagency and intergovernmental
coordination. Table 3-1 has been updated to reflect the current Working Group
members. In addition, current departments that have responsibilities as identified in
this document are listed.
Section 4 encompasses the natural hazard risk assessment, which identifies and
profiles all of the hazards that can affect Citrus County or the incorporated
communities. The risk assessments have been updated using the most recent and
best available information. The local repetitive loss and policy information has been
updated to reflect the latest data as provided by the NFIP Bureau and Statistical
Agent for Region IV, FEMA.
Section 5 assesses the vulnerabilities by identifying assets that can be impacted by
the various hazards and estimates the losses from these events. The amendments
to this section reflect the associated vulnerabilities with the risk data as noted in
Sections 2 and 4 above.
Section 6 includes the mitigation strategy, which lists the mitigation measures,
tasks, lead agencies or departments, and identifies potential funding sources. The
LMS Working Group reviewed and updated the elements to reflect those projects
that have been completed or partially completed and added new projects that will
better prepare the local governments and/or protect their citizens during a disaster
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event. In addition, the responsible agencies and potential funding sources have
been updated as needed.
Section 7 outlines the plan maintenance procedures and details how Citrus County
and the incorporated communities will maintain the mitigation plan to keep the data
current and update the progress on the mitigation strategy. It is the intent of the
LMS Working Group to continue to meet quarterly in an effort to keep this document
current. All amendments will be updated through the Public Hearing process at the
local level via Resolution. This requires adoption by all of the participating local
government entities.
The Appendices include information from the LMS Working Group meetings,
required public notices, and a detailed description of some of the funding sources.
In addition, the appendix includes a copy of the most recent school generator priority
list, a copy of the repetitive loss project worksheet and an overall project worksheet.
These worksheets would be used by the LMS Working Group to further prioritize
project submittals when several are proposed for funding at the same time.
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SECTION 2 - JURISDICTIONAL PROFILES
2.1 Overview
Citrus County is located on the Gulf Coast of Florida and is bordered by Levy County
to the north, Marion County on the
northeast, Sumter County on the east, and
Hernando County on the south (Figure 2-1). Figure 2-1: Map of Citrus County,
The Withlacoochee River forms the Florida
northern and eastern borders of the County,
while the Gulf of Mexico forms the western
border of the County. Established in 1887,
Citrus County presently encompasses 773
square miles (mi2) in area. This includes
103 mi2 of water (Citrus County
Comprehensive Plan (CCP), 2006). The
County is governed by an elected Board of
County Commissioners.
Likewise, the
incorporated cities are governed by an
Source: Citrus Co. Chamber of Commerce
elected City Council.
http://www.citruscountychamber.com

Topographically the County can be divided into three physiographic regions:
Coastal (western part of the County), Central Ridge, and the Lakes and Rivers
(north and eastern parts of the County). The Coastal region is bounded by the Gulf
of Mexico. This portion of the County is characterized by low, poorly drained soils,
consisting of extensive swamps and marshes. The coastline is strewn with bays and
keys, giving it a jagged edge. The Central Ridge contains the highest elevations in
the County along a geological feature known as the Brooksville Ridge. The ridge is
composed mainly of limestone and sand hills with many of the rock outcroppings
near the surface (CPP, 2006). The ridge varies from two to eight miles in width and
runs roughly north to south through the County (CCP, 2006). The northern and
eastern boundaries of the County are formed by the Withlacoochee River. The
Lakes and Rivers region is comprised of the Tsala Apopka Plain and an
interconnected series of lakes known collectively as the Tsala Apopka Chain of
Lakes (CCP, 2006). Geologically, the County has a Plio-Pleistocene (surficial
sediments) surface layer, underlain by Eocene layers (Ocala group on top of Avon
Park limestone) (Fernald and Patton, 1984).
There are five incorporated areas in and around Citrus County: Inverness (city,
County Seat), Crystal River (city), Dunnellon (city), Inglis (town), and Yankeetown
(town) (Figure 2-2). These incorporated areas will be discussed below. While
Dunnellon, Inglis, and Yankeetown all border Citrus County but are not actually
within the County, they will be discussed below. Other major areas (i.e., Beverly
Hills, Citrus Springs, Floral City, Hernando, Hernando Beach, Homosassa,
Homosassa Springs, Lecanto, and Sugarmill Woods) lie within Citrus County
borders, but are not incorporated areas. The latest data for the incorporated towns
is from the 2010 U.S. Census. Dunnellon is an incorporated municipality governed
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by a City Council. Dunnellon had 2010 a population of 1,733 residents. With regard
to general vulnerability of the community the following demographic statistics from
the 2013 American Community Survey apply. Thirty five percent of the population is
over 65 years of age.
Most residents live in single-family, conventionally built
residences (60.3%). A smaller portion lives in mobile homes (17.6%). Sixteen
percent of homes in Dunnellon have no vehicle.
Inglis is an incorporated municipality
governed by a Town Commission. Inglis is
located in the southern portion of Levy
County just over the Citrus County border.
Inglis had a 2010 population of 1,325.
Included below are several demographic
statistics reflecting general population
characteristics. Twenty-five percent of the
population is 65 or older. Forty-one percent
of homes are single family conventionally
built homes and 47 percent are mobile
homes or other type of housing (ACS
2012). Just over eight percent of Inglis
household have no vehicle available.

Figure 2-2: Citrus County
Jurisdictions

Yankeetown is an incorporated municipality governed by a Town Council.
Yankeetown is located in the southern portion of Levy County, just over the Citrus
County border. Yankeetown has a 2010 population of 502. Thirty-four percent of
the population is aged 62 or older. The majority of the residents live in single family,
conventional housing (80.5 percent), and 20 percent of housing units are mobile
homes or other type of housing. Only 5 percent of occupied homes have no vehicle
available.
2.2 City of Crystal River
The City of Crystal River, located in the northwestern portion of the County, is one of
two cities within the County. The City of Crystal River is an incorporated municipality
and governed by a City Council. The City of Crystal River has a 2010 population of
3,108 residents.
As a result of the coastal location of the city, Crystal River is dependent upon the
Crystal River waterway system and Kings Bay for its existence as a viable, selfsufficient community. Historically, many of the city's residents made their living from
the waterways and as such chose to live and conduct business near the waterfront.
The commercial fishing industry has diminished in recent years. However, the
community has several active industries based upon recreational use of the
shoreline and waterway areas. The economic, social, and recreational life of the city
has always been and continues to be linked directly to its waterfront. Most residents
live in single-family residences. The unique character of this municipality requires
consideration of flood mitigation strategies that are slightly different from other
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portions of Citrus County. These considerations shall be addressed as part of this
study.
2.3 City of Inverness
The City of Inverness is one of two cities within Citrus County and is the County
Seat. Inverness is an incorporated municipality governed by a City Council.
Located in the eastern-central portion of Citrus County, the City of Inverness has a
population of 7,210 (US Census 2010).
Two-thirds of the City of Inverness' residents live in single-family residences, while
the remaining third is distributed among mobile homes, apartments, and other multifamily structures.
Additional population statistics for Crystal River and Inverness are included in the
demographic analysis.
2.4 Land Use and Development Trends
Citrus County has several land use categories, the largest of which are
conservation, residential, agricultural, and vacant (including committed and
undeveloped). The largest percentage of the county land area, 33 percent, is zoned
as conservation, 19 percent is agricultural, 18 percent is residential (the largest
single use of developed land), and vacant-undeveloped land comprises 13 percent
of the County. Other categories that comprise small areas of the County are
industrial 0.12%), extractive (0.42%), recreation (1.32%), and commercial (0.65%).
Land zoned as conservation includes the Withlacoochee State Forest (41,222
acres), the coastal area, including the Chassahowitzka Wildlife Refuge (31,000
acres) and Crystal River State Buffer Preserve (32,000 acres), and portions of the
Lakes and Rivers area located in eastern Citrus County. The area dedicated to
conservation has increased largely due to the Southwest Florida Water Management
District's purchase of major sections of land in Citrus County.
Agriculture is mainly located adjacent to the Withlacoochee State Forest with some
scattered parcels located in the northwest section of the County. Increased
development has led to a decline in agricultural land acreage as pasturelands are
being converted to suburban and urban uses.
Residential areas are located in almost all sections of the County. However, the
major residential concentration is within the central ridge area, with most of this area
zoned either low or medium density residential. The central ridge of Citrus County is
the largest and most populous region, largely because it has the fewest
environmental and regulatory constraints, and is the most suitable for development.
It is also expected that this area will experience the most growth in the future.
The County growth pattern can be described as sprawl. Citrus County is a rural
county and, to date, the development has been piece-meal and scattered. The
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development of commercial centers-mostly strip malls-and services have followed
the major roads of the County, including United States Route 19/98 (US 19), US 41,
State Road 44 (SR 44), County Road 491 (CR491), and CR39. Due to this
development, these County roads have experienced increased congestion while
other major roads in the County have experienced diminished usefulness as
transportation corridors.
Residential development has also been scattered as developments were built
without consideration of a comprehensive plan. Prior to 1983, the provision of
services to residential developments was at the discretion of the developer. Like
many similar jurisdictions in the United States, the County had no guiding principle to
which developers had to adhere, developing unrelated subdivisions with no cohesive
plan tying them together.
This led to a major problem for the County: unrecorded subdivisions. These
developments were not consistent with surrounding development, the plats were not
recorded, and many had no services (paved roads, water/sewer connections, proper
drainage), and had no provisions for future improvements.
Because of changes in zoning ordinances over the years, the County has several
hundred unrecorded subdivisions of varying sizes. These subdivisions have been
"grandfathered" into comprehensive plans and other County planning elements
(CCP, 2006). Characteristics of these unrecorded subdivisions include minimal (or
lack of) paved road surfaces, stormwater management appurtenances, and other
civil site attributes. Such attributes cause difficulty for emergency vehicles and other
equipment.
Citrus County has zoned 10,000 acres for mobile homes and recreational vehicles.
Of this area, 58 acres are zoned specifically for recreational vehicles (RVs).
Because of its location in Florida and the mild winters, people come to Citrus County
and use RVs as seasonal residences. This practice should be taken into account
when assessing the effects of natural hazards in the County.
2.5 Demographic Features
Census and other data for the County allows for an evaluation of population,
housing, and income demographic features. Rapid growth or decrease in the
County may result in associated changes to some of the values.
2.5.1 Population
Citrus County had a total 2013 BEBR estimated population of 140,519 residents
which was, a decrease of 717 persons from the 2010 Census (-52 from Crystal
River, -24 from Inverness, and -641 from unincorporated Citrus County). The
population decline is attributed to mass layoffs following the shut-down of the
Crystal River Nuclear Plant. Over the longer term, Citrus County population is
expected to continue growing as is the same for all Florida counties. In 2010, it
was estimated that 31.9 percent were aged 65 years or older and 3.7 percent
were aged 85 years or older (U.S. Census 2010).
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Although current population projections and estimates are modest or even
predict declines, the LMS working group acknowledges that all long term
planning in Florida should take historic growth rates into account. Based on an
assumed 30 year life of a mitigation project Citrus County plans for mitigation
actions to support continued population growth once the current economic
decline is abated.
Table 2-1: Population Projections by Jurisdiction
Jurisdiction
2010 Census
2015 Projection
Unincorporated
130,918
136,316
Crystal River
3,108
2,991
Inverness
7,210
7,292
TOTAL
141,236
146,599

2020 Projection
146,884
2,847
7,468
157,199

2030 Projection
166,697
2,564
7,734
176,995

Projections from Florida Housing Data Clearinghouse (Shimberg)

Table 2-2: Citrus County Selected Population Characteristics
Population Characteristic
Citrus County
Persons Over 65 (1)
45,041 (32%)
Persons Over 85 (1)
5,278 (3.7%)
Disabled Persons (2)
37,633
Total Housing Units (1)
Owner Occupied units (1)
Renter Occupied units (1)
Mobile Homes (2)
Boat, RV, Van units (2)
No Vehicle Available in household (2)
Houses built before 1970 (2)
Households with Rent Greater than 30% (percent
of household income (2)

78,026
52,100
11,204
18,508
115
2,472 households
23,345
4,793

(1) - 2010 Census
(2) - American Community Survey 2008 - 2012 estimate
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Table 2-3: Crystal River Selected Population Characteristics
Population Characteristic
Crystal River
Persons Over 65 (1)
1,052 (27%)
Persons Over 85 (1)
214 (6.9%)
Disabled Persons (2)
626
Total Housing Units (1)
Owner Occupied units (1)
Renter Occupied units (1)
Mobile Homes (2)
Boat, RV, Van units (2)
No Vehicle Available in household (2)
Houses built before 1960 (2)
Households with Rent Greater than 30% percent
of household income (2)

2,036
979
422
214
0
107 households
179
214

(1) - 2010 Census
(2) - American Community Survey 2008- 2012 estimate

Table 2-4: Inverness Selected Population Characteristics
Population Characteristic
Inverness
Persons Over 65 (1)
2,582 (35.8%)
Persons Over 85 (1)
536 (7.4 %)
Disabled Persons (2)
1,650
Total Housing Units (1)
Owner Occupied units (1)
Renter Occupied units (1)
Mobile Homes (2)
Boat, RV, Van units (2)
No Vehicle Available in household (2)
Houses built before 1960 (2)
Households with Rent Greater than 30% percent
of household income (2)

3,974
2,094
1,219
251
0
386
165
484

(1) - 2010 Census
(2) - American Community Survey 2008 - 2012 estimate

2.5.2 Housing
In 2010, there were 78,026 housing units in Citrus County with 16.6 percent of
those units vacant (2010 Census). The bulk of the County's housing stock
(roughly 50 percent) was constructed between 1980 and 2000. The majority of
the County's residents live either in single-family detached homes (68.3 percent)
or in mobile homes (23.9 percent) (American Community Survey).
2.5.3 Income
According to the 2012 American Community Survey, the estimated median
household income in Citrus County was $39,034. Additionally, in 2012, 16.5
percent of the population was estimated to be below the poverty level and in
2008 the estimate had increased to 18.3 percent (U.S. Census Bureau, 2008
Estimates).
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2.5.4 Employment
Forty-four percent of the County population makes up its workforce. Between
2008 and 2012, the mainstay of employment in Citrus County was located in
educational services, health care and social assistance companies/agencies,
followed by retail trade. (American Community Survey) The two major employers
for the County are Duke Energy Florida (a utility corporation), and Citrus
Memorial Hospital (health care provider). Self-employed small business owners
make up 6.7 percent of the workforce. The unemployment rate in Florida for
April of 2014 was 5.7 percent (Floridajobs.org). The County unemployment rate
for April of 2014 was 6.9 percent which was a significant change from 11.8
percent in June 2009.
2.6 Transportation
Citrus County has five main traffic arteries: US19/98, US41, SR200, SR44, and
CR486 (CCP, 2006). US19/98 provides north-south access through the western
portion of the County, while US41 and SR 200 provide north-south access through
the eastern portion of the County. SR44 and CR486 both provide east/west access
across the central portion of the County. All five roads were part of the County’s
Evacuation Routes (Statewide Regional Evacuation Studies, 2010).
Additionally, the Florida Department of Transportation (FDOT) is studying the
second phase of the Suncoast Parkway. The first phase of the project included
Hillsborough, Pasco, and Hernando counties where the current Suncoast Parkway
extends from the Veterans Expressway, in Tampa to US-98 near the HernandoCitrus County line, a distance of 43 miles. FDOT plans to continue the Parkway
through the County, resulting in highway facilities linking the County with southern
Counties and municipalities, such as the City of Tampa.
2.6.1 Railroads
The major railroad facility (CSX Transportation) in the County is used primarily to
provide coal to the Florida Power facility. Other railway corridors have reverted
to public use through "rails-to-trails" programs. Other than the Duke Energy
Florida spur and the Florida Northern Railroad, no regular railroad traffic passes
through the County.
2.6.2 Canals
The upper northwestern portion of the County contains elements of the never
completed Cross-Florida barge (ship) canal (now designated as the CrossFlorida Greenway). This eight mile long segment was part of an original plan to
cross central Florida and connect the Gulf of Mexico with the Atlantic Coast. The
Inglis Lock-Lake Rousseau facilities link the canal with the Withlacoochee River.
Portions of the canal are used by recreational and commercial watercraft.
2.6.3 Ports
The nearest deep water port with docking facilities is the Port of Tampa, located
65 miles south of Inverness. The Port has a depth of 34 feet. Warehousing and
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stevedoring are both available. The Port of Jacksonville, located 140 miles from
Inverness, has a depth of 38 feet with both warehousing and stevedoring
available. There are numerous commercial and recreational marina/docking
facilities along the coastal waters of Citrus County. Recreational facilities
account for 486 wet slips and 705 dry slips of these marinas.
Port Citrus in Northern Citrus County is in the process of being established.
When completed, it will take advantage of the Cross Florida Barge Canal. The
barge canal serving Port Citrus has a depth of 12-15 feet and a width of 250 feet.
There is a direct connection to the Gulf of Mexico. Development of the port will
be directed to those companies that utilize vessels or barges that can safely
navigate within the current depth of 12 to 15 ft. There are many underutilized
public works projects in northwest Citrus County. The Port will help turn those
projects into jobs and economic opportunities. Citrus Mining and Timber, located
along the north shore of Port Citrus, petitioned for an amendment to the Citrus
County Comprehensive Plan to develop a port land use plan for their property.
2.6.4 Airports
There are five airports in the County: Inverness Airport (public), Crystal River
Airport (public), Twelve Oaks (private), J.R. Stolport (private) and Post Oak
Ranch (private). The nearest major commercial airport, Tampa International, is
located 65 miles from Inverness.
Crystal River Airport is the larger of the two public airports in Citrus County. It
has both an asphalt and turf runways, and is equipped with pilot-activated lighting
and a Precision Approach Path Indicator (PAPI) System. There are also limited
areas available for aircraft tiedown. Aircraft operation is split between transient
general aviation and local general aviation with a small percentage of flights
related to air taxi and military service. Crystal River Airport’s annual operations
were estimated at 35,000 in 2012. There is no passenger service at the airport,
but charter services are available (CCP, 2008).
The Inverness Airport has an asphalt runway equipped with lighting and PAPI
capabilities. Aircraft operation at Inverness Airport is split between transient
general aviation and local general aviation. Annual operations were estimated at
14,850 for 2012. There is no passenger service at the airport, but charter
services are available (CCP, 2008).
2.6.5 Helipads
There are several registered helicopter landing pads in Citrus County. They are
located at the Crystal River energy complex, the EOC and Sheriff’s Office in
Inverness, mosquito control, and another at a private residence in Homosassa
(CCP, 2008).
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2.7 Utilities and Infrastructure
The section below describes Citrus County utilities and other major infrastructure.
2.7.1 Electricity
Electricity is supplied to Citrus County by Duke Energy Florida and two
cooperative providers: Sumter Electric Cooperative and the Withlacoochee River
Electric Cooperative (CCP, 2006). Duke operates the Crystal River Energy
Complex on the Gulf Coast, northwest of Crystal River. The Crystal River
Energy Complex has five generation units (four coal powered and one nuclear
powered) that produce power for multiple counties in the region. The nuclear
powered unit has not operated since 2009.
Several large transmission lines supply this electrical power within the County
and throughout Florida. Three major transmission right-of-ways transverse the
County in approximately north-to-south and west-to-east directions.
2.7.2 Natural Gas
Recent efforts have increased the quantity of natural gas pipelines passing
through and within the County. The major pipeline transverses from south-tonorth along the existing major electrical transmission line right-of-way.
Additionally, the proposed Sabal Trail natural gas pipeline is expected to roughly
follow existing power corridors and lead to the Crystal River energy complex.
2.7.3 Water Supply
The Floridan Aquifer supplies nearly all of the potable water in Citrus County. In
2008, approximately 20 million gallons per day (MGD) were consumed in Citrus
County. The major purveyors of potable water: Citrus County Utilities Division,
City of Inverness, City of Crystal River, Homosassa Special Water District and
Rolling Oaks/Beverly Hills, pump, disinfect, and distributed about 13 MGD in
2008. The remainder was supplied by scores of privately owned water systems
and individual drilled wells for single family homes and businesses.
Citrus County, through the Utilities Division, a part of the Citrus County Water
Resources Department owns and maintains the largest water utility. It is
comprised of the Charles A. Black system, the Citrus Springs/Pine Ridge system,
the Sugarmill Woods system and several isolated systems. The Citrus County
Utility Master Plan was developed to allow for the controlled expansion into
unincorporated areas and communities. Through the plan, a model of the
existing water system was developed for the planning and evaluating of
alternatives for future expansion and development of a priority list of Capital
Improvement Projects. The improvement projects extend service in several
areas, provide back-up water supply to other areas, eliminate dead end water
lines, and improve water pressure and fire flows to targeted areas. Through the
County’s distribution network, potable water is now provided to the communities
of Ozello and Chassahowitzka.
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Three fresh water springs, Crystal River, Homosassa, and Chassahowitzka, each
yield at least 65 MGD of water. Crystal River has the second highest yield of any
fresh water spring in Florida. These fresh water sources drive valuable natural,
ecological, and scenic resources in the County.
2.7.4 Wastewater Treatment
There are eight major regional sanitary wastewater collection and treatment
plants in Citrus County. Five of these are owned and maintained by the County:
Meadowcrest WWTP, Brentwood WWTP, Citrus Springs WWTP, Canterbury
Lakes WWTP, and Sugarmill Woods WWTP. These systems include hundreds
of miles of gravity sewer mains and forcemains and approximately 175 sewer
pump stations. The other owners of regional collection and treatment systems
are: The City of Inverness, The City of Crystal River, and Rolling Oaks WWTP.
In addition to the regional facilities there are about 4 dozen permitted, privately
owned package treatment plants as well as thousands of individual on-site septic
systems.
The Meadowcrest WWTP has recently been expanded to a 2 MGD plant
producing reclaimed water quality effluent. In 2009, all of the Meadowcrest
reclaimed water will be pumped for irrigation use at the Black Diamond golf
course.
The County developed the Homosassa Regional Wastewater Collection System
(HRWCS) to promote environmental quality in the southwestern portion of the
County. The focus has been to abate pollution from poorly operated package
plants and failing septic systems. Service is now provided in Chassahowitzka,
along Halls River and on-going projects adjacent to the Homosassa River.
2.7.5 Solid Waste
In terms of solid waste, the County owns and operates a Class I Waste Facility.
County recycling programs help reduce the amount of waste interred at the
facility, as do privately owned recycling centers (CCP, 2006). In addition to this
central facility, there are four other permitted debris sites in the county, two of
which are currently open for business. These sites are operated by private
parties and are regulated by local, State, and Federal entities (Environmental
Protection Agency) Historically, County municipalities used dumps or landfills for
solid waste operations. These facilities are now closed with municipalities using
the County facility instead.
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SECTION 3 - PLANNING PROCESS
3.1 Overview
Citrus County and the incorporated communities of the City of Crystal River and the
City of Inverness first developed an all-hazard Local Mitigation Strategy (LMS) in
March 2000. In October 2000, the President signed the Disaster Mitigation Act of
2000 (DMA 2000) into law. The DMA 2000 requires States and local communities to
develop and adopt hazard mitigation plans that meet or exceed specified criteria.
The law also requires that all government entities within the planning area actively
participate in the mitigation planning process and adopt the mitigation plan. To that
end, an updated LMS was adopted in 2005, 2010, and 2015 to ensure compliance.
The Disaster Mitigation Act of 2000 requires that the adopted Local Mitigation
Strategy be reviewed and updated as needed at least every 5 years. Prior to the
required 5 year review, the Citrus County Local Mitigation Strategy Working Group
identified items that needed to be included in the plan. These elements include a
project priority list for educational facilities in need of generators, a Repetitive Loss
Project Prioritization Worksheet, and an update to the Optional Rehousing
Assistance Policy for compliance with Appendix 28 of the HUD Handbook, Uniform
Relocation Assistance and Real Property Acquisition Policies Act. It is the LMS
Working Group’s intent to incorporate these elements together with any updates into
the 2015 Local Mitigation Strategy.
3.2 Coordination Efforts
To develop the Citrus County LMS, a number of departments and agencies were
involved. The following describes the governmental agencies involved in this effort
and the manner in which they will coordinate with the LMS.
3.2.1 Local Mitigation Strategy Working Group
The Citrus County Local Mitigation Strategy Working Group (LMS Working
Group) is a partnership of government entities, public and private organizations,
and individuals with a shared interest in producing proactive initiatives for
prevention and protection from hazards. The LMS Working Group helps collect
and disseminate information and policies relevant to the community.
The LMS Working Group acted as the lead coordinating and facilitating body for
hazard mitigation in the County and continues to serve as the focal point for
community, private, and public involvement in hazard mitigation activities in
Citrus County. The LMS Working Group normally meets at least quarterly to help
collect and update information and policies relevant to the community.
The Citrus County LMS Working Group members are listed in Table 3-1.
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Table 3-1: Citrus County LMS Working Group
CHAIR
VICE CHAIR
Charles S. Dixon, AICP, Director
Christine Malmberg, Logistics Manager
Planning & Growth Management
Department of Water Resources
Citrus County School Board
christina.malmberg@citrusbocc.com
dixonc@citrus.k12.fl.us
mosert@citrus.k12.fl.us
CITRUS COUNTY GOVERNMENT CONTACTS
Jim Baird, Assistant. Building Official
Larry Brock
jim.baird@citrusbocc.com
Assistant Public Works Director
Department of Public Works
Larry.brock@citrusbocc.com
Ken Cheek, Director
Paul Duchesneau, P.E.
Water Resources Department
Water Resources, Sr. Engineer
ken.cheek@citrusbocc.com
Paul.duchesneau@citrusbocc.com
Julie.Canada@citrusbocc.com
Jim Faulkner, Director
Charlie Gatto
Geographic Information Systems
Facilities Management Director
Jim.Faulkner@citrusbocc.com
Facilities Management
charlie.gatto@citrusbocc.com
Karla Grzeca
Charles Howard, Director
Flood Management Specialist
Office of Utility Regulation
Building Division
Charles.howard@citrusbocc.com
karla.grzeca@citrusbocc.com
CITRUS COUNTY GOVERNMENT CONTACTS-cont.
Carl Jones, Director
William “Bill” Stevens, Director
Building Division
Engineer Division
carl.jones@citrusbocc.com
Bill.stevens@citrusbocc.com
Karen.yetton@citrusbocc.com
CITRUS COUNTY SHERIFF CONTACTS
Captain Joe Eckstein, Director
Jim Goodworth
CCSO, Division of Emergency Operations
Deputy fire Chief
jeckstein@sheriffcitrus.org
jgoodworth@sheriffcitrus.org
Bretlee Jordan, CCSO
Division of Emergency Operations
Emergency Management Planner
bjordan@sheriffcitrus.org
CITRUS COUNTY – OTHER AGENCIES
Glenn Bryant, Environmental Manager
John Colasanti
Environmental Health Section
Coordinator of Maintenance
Glenn_bryant@doh.state.fl.us
Citrus County School Board
colasantiJ1@citrus.k12.fl.us
Tonya Caldwell, Chief Deputy
Citrus County Property Appraisers Office
tcaldwell@citruspa.org
jmoseley@citruspa.org
CITY OF CRYSTAL RIVER CONTACTS
Jim Farley, Mayor
Jackie Gorman, Director
City of Crystal River
Planning & Community Development
Jfarley682@aol.com
City of Crystal River
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jgorman@crystalriverfl.org
Andy Houston, City Manager
City of Crystal River
ahouston@crystalriverfl.org
CITY OF INVERNESS CONTACTS
Katie Cottrell
Frank Digiovanni
Public Works Director
City Manager
City of Inverness
City of Inverness
publicworks@inverness-fl.gov
administration@inverness-fl.gov
Eric Williams, Manager In Training/Assistant City
Manager, City of Inverness
ewilliams@inverness-fl.gov
STATE AGENCY CONTACTS
Trisha Neasman, AICP,
Chris Zajac
Senior Planner, Public Affairs Bureau
Community Affairs Coordinator,
Southwest Fl. Water Management District
SWFWMD
trisha.neasman@watermatters.org
chris.zajac@watermatters.org
Tim Fox
Judith Tear
Forest Area Supervisor
Wildfire Mitigation Specialist/PIO
Florida Forest Service
Withlacoochee Forestry Center
Timothy.fox@freshfromflorida.com
Florida Forest Service
Judith.Tear@freshfromflorida.com
Bruce Day, Planning Director
Michael R. Arnold , Planner
Withlacoochee Regional Planning Council
Withlacoochee Regional Planning
bday@wrpc.cc
Council
Marnold@wrpc.cc
Lauren Yeatter, AICP, Planner
Withlacoochee Regional Planning Council
lyeatter@wrpc.cc
UTILITY COMPANY CONTACTS
Amy Mangan-Community Relations Manager
Gary Renfro-Account Executive
Duke Energy Florida, Inc.
Amy.mangan@duke-energy.com
Gary.renfro@duke-energy.com
Marlin Sexton
Claribel Gonzalez, Secretary
Withlacoochee River Electric Cooperative
msexton@wrec.net
cgonzalez@wret.net

Barry Bowman
Sumter Electric Cooperative
Barry.bowman@secoenergy.com

3.2.2 Interagency and Intergovernmental Coordination
The Citrus County Local Mitigation Strategy Working Group has met on a regular
basis since the adoption of the all hazards document in 2000 by the County and
the incorporated cities of Inverness and Crystal River. The purpose of these
meetings is to ensure that we are using the most current information in our
decision making, to update the members on any new information and/or
programs relating to hazard mitigation activities and funding opportunities. All
members of the standing Working Group were sent correspondence advising
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them of the need to update the entire document, the importance of doing so and
the timetable for accomplishing this task.
The neighboring communities of Dunnellon, Yankeetown and Inglis are all
located outside of our jurisdiction in adjacent counties; however, we are all
located within the same Regional Planning Council, which does have a role in
our process. In addition, the Withlacoochee Regional Planning Council is
coordinating our Regional Evacuation Study. The study which is also updated
periodically will provide support for future updates to our plans. The study will
include, but is not limited to:
• demographic and land use analysis
• behavioral analysis
• critical facility inventories
• vulnerability analysis
• regional evacuation transportation analysis
• updated LiDar
Additional intergovernmental coordination between the communities occurs
through our Emergency Operation Centers as well as through the Southwest
Florida Water Management District and the FDEP via their Emergency Action
Plan for the Inglis Main Dam and Bypass Channel Dam.
As demonstrated in Table 3-1, the Working Group is made up of representatives
of county and city governments, the local Emergency Management Office, State
agencies, the Water Management District, the School Board, the local utilities
and other interested parties to include the general public.
3.2.3 Local and County Coordination
Interlocal Government participation involves local and county entities in the
hazard mitigation process. These government entities range from elected
officials to regulatory bodies and other public sector participants.
Citrus County Board of County Commissioners (BOCC) - The Board is
responsible for the health, safety, and welfare of the citizens of Citrus County.
As part of the LMS, they will be responsible for adopting the plan at the
County level and implementing the applicable mitigation activities.
Municipal Governments - Each municipal government is responsible for
participating on the LMS Working Group and in the LMS planning process,
adopting the plan at the local level, and implementing the applicable
mitigation actions.
Citrus County Sheriff's Office, Emergency Management Section - This
section’s responsibilities include the coordination of county and city
responses, participation in the LMS planning process to identify vulnerable
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infrastructure, and appropriate mitigation activities.
Citrus County Department of Public Works - This Department is composed
of six divisions: Road Maintenance Division, Engineering Division, Aquatic
Services Division, Facilities Management Division, Fleet Management
Division, and Solid Waste Management Division.
The department
participated on the LMS Working Group, identified vulnerable roads and
infrastructure, and identified applicable mitigation actions.
Citrus County Planning and Development - This Department is made up of
the Building Division, the Code Compliance Division, Geographic Information
Systems and the Land Development Division. They participated on the LMS
Working Group, and coordinated the collection of pertinent geographical
information system (GIS) data, reports, studies, and technical data. They
have also provided the staff necessary to prepare the various documents,
public notices and minutes for the meetings. The Geographic Information
Systems staff will present the updated 2015 LMS to the Board of County
Commissioners for adoption as well as to the unincorporated Cities as
needed. This will occur following the LMS Working Group approval and
receipt of the approval pending letter from FEMA.
Citrus County Fire Rescue Department - Organized under the umbrella of
the Citrus County Sheriff’s Fire Rescue Office, this department consists of the
Division of Fire Prevention, Emergency Medical Services, and the Hazardous
Materials Division. The Building Division reviews plans for new construction
and inspects the completed buildings for compliance, consulting, when
necessary, with the Fire Marshall on codes and code interpretation. The
Nature Coast Emergency Medical Services, which is under contract with the
Citrus County Board of County Commission, provides the highest quality
acute pre-hospital care, prompt and efficient responses and emergency
transportation to all of our citizens. The Hazardous Materials Division
inspects known hazardous materials generators and the response and
recovery for hazardous materials spills. They participated on the LMS
Working Group, identified vulnerable locations throughout the County and
assisted in the development of mitigation activities.
Department of Water Resources - provides safe drinking water and
receives and treats wastewater in compliance with all regulations to ensure
that our water is used wisely while also providing for its protection from
contamination. Staff is also involved with the watershed studies that are
being conducted through the CTP Program which will result in the
development of the new Digital Flood Insurance Rate Maps (DFIRM’s). Their
participation in the LMS process provides identification of vulnerable facilities
and assisting in the development of mitigation activities.
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Department of Community Services, Housing Division - This office would
be in charge of the administration of any Community Development Block
Grant Funds that may be available post storm event. Based on the State’s
Action Plan for the Use of Disaster Recovery Funds (draft 2008), all activities
must meet one of the three national objectives as reflected in the Housing
and Community Development Act (slum, blight, urgent need, primarily
benefitting LMI persons). Such activities may include rehabilitation and
replacement of residences for low- and moderate income persons to bring the
structure up to current code and acquisition of residential properties within the
floodplain.
Citrus County School Board - The School Board coordinates the use of
their facilities for designated shelters and provides transportation as needed
during evacuations as coordinated through the local Emergency Management
Office.
3.2.4 State and Regional Coordination
State coordination efforts have included interaction with Florida State agencies,
councils, and planning districts.
Withlacoochee Regional Planning Council - The Regional Planning
Council provides technical assistance to the communities within their region,
reviews Developments of Regional Impacts for compliance with their
Development Orders, is currently updating our Regional Hurricane
Evacuation Study, and conducts other planning and support functions
Southwest Florida Water Management District - The Southwest Florida
Water Management District is responsible for most water resource programs,
performs technical investigations into water resources, develops resource
plans, and participates in the acquisition and management of lands. Through
the Cooperative Technical Partnership Program, the District provides
technical support for the creation of Digital Flood Insurance Rate Maps
(DFIRM’s) for all of our jurisdictions.
Florida Department of Economic Opportunity (DEO) - The Department of
Community Affairs reviews comprehensive plan amendments for compliance
with coastal high hazard area regulations and other requirements of Florida’s
comprehensive planning regulations.
Florida Division of Emergency Management (DEM) - The Division of
Emergency Management is the primary organization involved in the hazard
mitigation process. In addition to being a liaison between all communities in
the State and FEMA, they provide technical assistance and training to all
communities statewide. DEM administers several grant funding programs
that are applicable vehicles for implementation of mitigation initiatives.
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Florida Department of Environmental Protection (FDEP) - The FDEP's
programs have far reaching responsibilities related to hazard mitigation efforts
through many programs.
Florida Department of Labor and Employment Security - This department
implements programs to enhance the quality and skills of the labor force. As
a mitigation tool, these programs would serve as a method of retraining those
who have lost their jobs because of a disaster event. In addition, the
department administers the Unemployment Compensation Program that
assists those that have lost employment due to a disaster.
Florida Department of Transportation (FDOT) - The FDOT's Safety
Construction Program provides guidance for roadway hazard elimination
projects. These types of projects may aid in the elimination of hazardous
waste spills on the State's highways as well as provide the best information
available for the construction of roadways and bridges. In addition, the
department provides support to the State and local Emergency Operations
Centers as well as the regular review and updates to the State's emergency
plans.
Florida Department of Financial Services - The Division of Consumer
Services assists the public with making informed insurance and financial
decisions. The Insurance Consumer Advocate Division works to find
solutions to insurance issues for our citizens and to assure that rates are fair
and justified. When necessary, they investigate and prosecute cases of
insurance fraud. In addition, this Department administers the My Safe Florida
Home Program which assists citizens with the mitigation of their homes
though hurricane mitigation inspections and mitigation grants for low-income
homeowners (F.S. 215.5586). The Office of the State Fire Marshall is also in
this Department, and is responsible for activities that minimize the loss of life
and property due to fires statewide. Their activities include the investigation
and prosecution in cases of arson and insurance fraud.
3.2.5 Federal Coordination
Federal agencies and groups cooperate with Citrus County hazard identification
and mitigation efforts. In the event of a major emergency or disaster, many of
the Federal agencies' resources would assist in aid to the impacted communities.
The four primary Federal agencies are described below.
Federal Emergency Management Agency (FEMA) - This Federal agency is
responsible for coordinating efforts to predict, prevent, and respond to natural
and man-made emergencies and disasters. FEMA administers the National
Flood Insurance Program (NFIP) and Section 404, Section 406, and Section
411 of the Stafford Act.
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National Oceanographic and Atmospheric Administration (NOAA) - Both
the National Weather Service and the National Hurricane Center operate
under NOAA and provide weather forecasts and severe weather warnings
and watches. In addition, NOAA maintains and operates the Hurricane
Hunter planes.
Citrus County has access to the National Weather Service located in Ruskin
via a repeater tower located in Lecanto.
U.S. Army Corps of Engineers (USACE) - The USACE is involved with
hazard mitigation through their flood control, drainage, water supply, and
water and environmental quality activities. They conduct feasibility studies for
these activities, provide emergency assistance in search and rescue
situations, and provide coastal hazard mitigation projects under the authority
of the Flood Control Acts of 1941 and 1960.
U.S. Department of Agriculture (USDA) - Among the many programs that
the USDA is responsible for are the Crop Disaster Assistance Program,
Emergency Feed Program, and the Emergency Conservation Program (to
restore productive farmland). The USDA also provides for a wide range of
mitigation programs as well as disaster relief programs through conservation
and agricultural activities. The Natural Resources Conservation Service
provides technical assistance for the use and conservation of soil and water
resources, including floodplain management studies, watershed protection,
and flood prevention, forestry programs and technical assistance.
3.3 The Planning Process
Citrus County and the incorporated communities of the City of Crystal River and the
City of Inverness developed an all-hazard Local Mitigation Strategy in March 2000.
In October 2000, the President signed the Disaster Mitigation Act of 2000 (DMA
2000) into law. The DMA 2000 requires States and local communities to develop
and adopt hazard mitigation plans that meet or exceed specified criteria. A
requirement of this Act is to update our approved document every 5 years to reflect
the most current information available as well as to update the project lists
identifying those that have been completed and any new projects that have been
identified to further our community’s sustainability.
Citrus County distributes information about each LMS meeting, which is open to the
public, via the County website and e-mail lists of interested parties. The LMS
Working Group has continued to meet, as directed in the by-laws (see Appendix A),
to prepare updates to our documents, as well as provide updated information on our
priority project list, funding and training opportunities.
Below is a summary of each meeting leading to the 2015 update. For each meeting,
stakeholders were invited to participate in the LMS update via e-mail and meeting
notices posted on the County’s website and schedule.
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At the Working Group meeting of June 12, 2014, members were provided a draft of
revisions of the first several chapters and asked to review the existing LMS
document for any changes to be made to reflect current information. In addition,
discussion ensued regarding Evaluation and Prioritization of Mitigation Actions and
the Citrus County Action Plan. The Working Group was asked to review and, if
needed, provide updates to all actions shown as well as to be prepared to present
new projects for consideration.
At the meetings of October 9 and November 14, 2014, the Working Group reviewed
the updated draft copies of the LMS document, including the Vulnerability
Assessment and the project prioritization process. Discussion ensued regarding
proposed changes as well as new projects.
In addition, a presentation was made to the Working Group regarding the use of the
STAPLEE Initiative Rating system that was to be used to rate our priority projects.
On October 24, 2014 the Working Group met to prepare the ranking of the projects.
Each member prepared a rating for each project using the STAPLEE criteria. This
criteria breaks down each of the projects to rate them on the following categories:
Social, Technical, Administrative, Political, Legal, Economic and Environmental
elements.
Following completion of the project rankings by each of the members, staff totaled
the ranking for each of the projects and provided the average score for each of the
projects. It is this score that has provided our overall project ranking.
3.4 Public Involvement
In compliance with DMA 2000 requirements, public participation was encouraged
throughout the mitigation planning process. The public involvement component of
all LMS updates included accessibility to duly advertised public meetings,
participation in the mitigation planning process, and feedback on recommended
strategies and the draft plan. Public involvement on the Citrus County Local
Mitigation Strategy was accomplished in the following manner:
•

All LMS Working Group meetings have been open public meetings and
advertised in the local newspaper, as well as notices placed on the County’s
website.

•

All members of the public and other interested parties that have attended the
meetings and/or expressed an interest in the program have received copies
of all information either in hard copy or via the internet.

•

The final plan will be made available for public review and comment before
the plan is adopted by all jurisdictions.
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3.5 Plan Adoption
Other opportunities for the public to comment on the plan will be provided when it is
presented to City of Crystal River and the City of Inverness for approval and
adoption. Both communities will be asked to make the plan available for public
review to solicit comments in a local municipal building and to advertise this fact. In
addition, both incorporated communities will hold an open meeting to approve and
adopt the plan.
An additional opportunity for public comments will occur at the Citrus County Board
of County Commissioners meeting when the LMS is presented for adoption. The
Commissioners have final approval power of the local mitigation strategy as related
to the unincorporated areas of Citrus County.
3.6 Integration with Existing Plans
The County Planning staff reviewed all of the elements of the 2015 LMS that were
drafted by the WRPC which conducted research to determine the most current
information and identify any new and updated materials to present to the LMS
Working Group for consideration during the update process. They collected and
analyzed a variety of existing plans, studies, reports, and technical documents.
These were reviewed to compare the existing documents available in each
jurisdiction and to formulate possible mitigation strategies to overcome any
perceived gaps in capabilities. Based on their findings, much of the information
used to update the four major steps has either not changed or presented only minor
changes.
All information that has changed was presented to the LMS Working Group for their
review, discussion and consideration in the form of a draft document showing those
items recommended to be changed as being crossed out and the new information
underlined. This enabled the Working Group and other interested persons to easily
interpret the revised information. All comments and recommended changes were
submitted to the Planning Staff for amendments to the Final Draft document for
submittal.
The documents reviewed are listed below along with discussion of how they were
incorporated into various parts of the Citrus County LMS. Each jurisdiction is
responsible to review the LMS with their local plans and to provide updated
information for use with the LMS re-writes as needed.
•

Existing Citrus County Local Mitigation Strategy (2010). This was used
as the basis for the updated 2015 LMS. As part of the planning process, the
two incorporated communities of the City of Crystal River and the City of
Inverness had been asked to review their section of the original plan, identify
incorrect or outdated information, identify any hazard events that had
occurred since the adoption of the previous LMS, and identify any new
mitigation measures that should be included in the updated LMS.
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•

Citrus County Comprehensive Plan (2005-2030). The Comprehensive
Plan was used to garner the future direction of the County such as land
development, proposed infrastructure, future land use, economic
development, and conservation. The Comprehensive Plan was used to
ensure that the goals and objectives in the LMS were consistent with other
goals and objectives in the County.

•

Citrus County Municipal Code of Ordinances. The ordinances were used
to assess the capabilities of the County, City of Inverness and City of Crystal
River. In addition, the codes were used to help determine some potential
mitigation measures.

•

Citrus County Land Development Code (LDC). The LDC includes
information on stormwater management, wetland protection, and floodplain
protection. The LDC was used to identify natural hazards and vulnerable
areas. It was also used to assess the current capabilities of the County in
regard to hazard mitigation and code enforcement and helped to identify
potential mitigation measures to strengthen the County's capabilities to
mitigate future hazard events.

•

Comprehensive Emergency Management Plan (CEMP) (2011). The
CEMP was used to help identify the pertinent hazards for the LMS risk
assessment. In addition, the CEMP was used to assess the County's
capabilities and available resources. Annex II of the CEMP on Hazard
Mitigation describes how Citrus County and its municipalities work within the
community on a normal day-to-day operation and what mitigation activities
would be required during and after a disaster. The provisions of the revised
LMS should be incorporated into this annex of the CEMP.

•

Inglis Dam Emergency Action Plan (EAP) (January 2012). The EAP
identifies emergency conditions at the Lake Rousseau Main Dam and Bypass
Canal, and provides emergency actions to be taken to reduce the risk of
property damage and loss of life in the event of a dam breach or failure. The
EAP was used to identify and profile the risk and vulnerability of dam failure in
Citrus County. In addition, the EAP identified vulnerable structures within
Citrus County that were used in the mitigation strategy.

•

Statewide Mutual Aid Agreement (MOU) (August 20, 2007). Citrus County
and its municipalities are signatories to the Statewide Mutual Aid Agreement
for catastrophic disaster response and recovery activities. Mutual Aid will be
coordinated through the Citrus County Emergency Management Office. The
Deputy Director of Emergency Management is responsible for overseeing the
mutual aid process. The MOU's were used to help assess the capabilities
within the County, City of Inverness, and City of Crystal River.
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•

Emergency Services Evaluation and Master Plan (December 2007). This
report evaluates Citrus County's Fire Rescue Department and the current
delivery of fire, rescue, and emergency medical services. This information
was used in determining the County's capabilities and to identify possible
limitations, such as training programs and public education that could be
integrated into the mitigation strategy.

•

Generalized Future Land Use Map (GFLUM and Land Development Code
Atlas) The basic purpose of the GFLUM is to provide direction for managing
anticipated growth and change. Both maps indicate conservation, recreation,
and agricultural areas. In addition, the maps prescribe areas designed for
low, medium, and high density development. The maps were used to
determine proposed development trends as well as to determine if there were
any areas slated for high density development within the various hazard
zones.

•

Utility Territorial Agreement Maps. These maps were used to determine
the general areas in which each of the three electric utility companies operate
and the populations they serve. This information was used to assess the
populations vulnerable to power outages as secondary hazards to the various
natural hazards assessed in the LMS.
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SECTION 4 - RISK ASSESSMENT
4.1 Overview
The Risk Assessment identifies all of the hazards, both natural and man-made, that
have the potential to affect Citrus County and/or the incorporated communities. It
provides information on the history and extent of the hazards and evaluates the
possible effects, vulnerable populations and assets (buildings, infrastructure, critical
facilities), and estimates the potential losses that might occur. The Risk Assessment
includes identification and profiles of hazards.
4.2 Hazard Identification
The hazard identification process includes a history and an examination of various
hazards and their occurrences. Information of past hazards was based on history
and research from historical documents and newspapers; County plans and reports;
conversations with County residents, public officials, and internet websites. Data
and maps that were available online included sources such as the United States
Geological Survey (USGS), National Climatic Data Center, and the National
Weather Service.
4.2.1 Literature Review
In addition to the general body of literature on hazard vulnerability and hazard
mitigation, the following reports and data specific to Citrus County were reviewed
and used during the present study:
•Flood Insurance Rate Maps (FIRMs)
•Property appraisal data
•Storm Tide Atlas (SLOSH Model) data
•List of critical facilities
•List of public buildings
•Infrastructure, sewage and water treatment plants, etc.
•Hazardous material sites
•Repetitive loss properties
•Transportation information
•HAZUS information
•USGS topographic maps
•Generalized Future Land Use map
•Comprehensive Master Plan for the County
•Comprehensive Emergency Plan (CEMP) for the County
•Radiological Emergency Management Plan (REMP) or appropriate parts thereof
•Emergency Action Plan, Inglis Main Dam and Bypass Channel Dam
•2014 Statewide Emergency Shelter Report
•2009 Hurricane Season, Citrus County DPW, Emergency Management Maps
•Florida Statewide Regional Evacuation Study
The LMS Working Group reviewed the list of potential hazards and identified
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those that have been known to occur, or may possibly occur in Citrus County.
The following hazards in Table 4-1 have been documented in Citrus County and
have been assessed as risks for the purpose of this study.
Table 4-1: Hazard Identification
HOW IDENTIFIED

HAZARD
•
Severe Storms
(thunderstorms, hailstorms,
and blizzards)

•
•
•

Tornadoes

•
•

Hurricanes/ Tropical Storms

•
•
•

Extreme Summer Heat
•
•
•
Flooding/Flash Floods

•
•

Drought
Wildfires/Urban Interface
Fires
Land Subsidence

•
•
•

Review of past disaster
declarations

•
•

Incidents reported to County
Southwest Water Management
studies on sinkhole occurrences

•

Review of Inglis Main Dam and
Bypass Channel Dam
Emergency Action Plan

Dam Failure

Hazardous Material
Incidents
Crystal River Energy
Complex

Review of past disaster
declarations
Input from the National Weather
Service
Local knowledge/public input
Review of past disaster
declarations
Input from the National Weather
Service
Review of past disaster
declarations
Analysis of post-disaster/risk
assessment reports
Local knowledge/public input
Review of National Weather
Service records
Local knowledge/public input
Review of past disaster
declarations
Review of Flood Insurance Rate
Mapping
Identification of NFIP repetitive
loss properties
Analysis of post-disaster/risk
assessment reports
Local knowledge/public input
Review of past disaster
declarations

•
•
•

Review of past events
Analysis of EPA Toxic Release
Inventory data
Location of Crystal River Energy
Complex

WHY IDENTIFIED
•

Severity and frequency of
past events

•

Severity and frequency of
past events

•

Past impacts from hazard
events and evacuations

•

Severity of past events

•

Severity and frequency of
past events
Location and extent of
floodplains, wetlands, rivers
and streams

•

•
•

Severity and frequency of
past events
Frequency of past events
Presence of large forested
tracts within the County

•

Increased sinkhole activity

•

Proximity of 6 dams within or
adjacent to County
Potential impact of dam
failure

•
•

Potential impact of a hazmat
incident

•

Emergency Planning Zones
within Citrus County

Although the risk assessment was conducted with an all-hazards approach, a
few hazards are not addressed in the final Local Mitigation Strategy. For the

28

CITRUS COUNTY LOCAL MITIGATION STRATEGY

purposes of this analysis, the following hazards are eliminated from further
discussion in this update:
1. Earthquake
2. Landslides
3. Tsunami
4. Volcanoes
These hazards are eliminated due to extreme low probability of occurrence, no
recorded history or data of the hazard taking place within Citrus County and its
municipalities, difficulty in prediction and/or unlikelihood of effective mitigation.
4.3 Hazard Profiles
After the initial identification of natural hazards, the LMS Working Group developed
profiles for each of the hazards. The profiles include several sub-sections:
• General Description- General description of the hazard, including
o Extent- Magnitude/strength of the hazard
• Previous Occurrences- History of the past hazard events, including
o Location- Geographic area affected
• Probability- Frequency or probability of future events. Probability rankings
were established as follows:
o Low = there is a chance that an event will occur between 0 and 1
time in the next 25 years
o Moderate = there is a chance that an event will occur between 2
and 5 times in the next 25 years
o High = there is a chance that an event will occur more than 5 times
within the next 25 years
• Summary of Impacts- severity of impacts on Citrus County and its
municipalities.
Each hazard type has unique characteristics that can impact the County.
4.4 Severe Storms
4.4.1 General Description
Severe storms include thunderstorms, hailstorms, and blizzards. Thunderstorms
are forms of convection produced when warm moist air is overrun by dry cool air.
As the warm air rises, thunderhead clouds (cumulonimbus) form and cause the
strong winds, lightning, thunder, hail, and rain associated with these storms.
Instability can be caused by surface heating or upper-tropospheric (-50,000 feet)
divergence of air (rising air parcels can also result from airflows over
mountainous areas). Generally, the former "air mass" thunderstorms form on
warm-season afternoons and are not severe. The latter "dynamically-driven"
thunderstorms generally form in association with a cold front or other regionalscaled atmospheric disturbance. These storms can become severe, thereby
producing strong winds, frequent lightning, hail, downbursts, and even tornadoes.
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Every thunderstorm produces lightning, which kills more people each year than
tornadoes. According to the U.S. National Weather Service and the U.S.
National Climatic Data Center, from 1959 to 2013, lightning has killed 4,025
people in the U.S., and 472 of these deaths were in Florida. Since 2000,
lightning has injured 479 people in Florida. Heavy rain from thunderstorms can
lead to flash flooding. Strong winds, hail, and tornadoes are also dangers
associated with some thunderstorms. Of the estimated 100,000 thunderstorms
that occur each year in the U.S., only about 10 percent are classified as severe.
A thunderstorm is considered to be severe if it produces hail at least threefourths an inch in diameter, wind 58 miles per hour or higher, or tornadoes.
Lightning is defined as a sudden and violent discharge of electricity from within a
thunderstorm due to a difference in electrical charges and represents a flow of
electrical current from cloud-to-cloud or cloud-to-ground. Nationally, lightning
causes extensive damage to buildings and structures, kills or injures people and
livestock, starts untold numbers of forest fires and wildfires, and disrupts
electromagnetic transmissions. Lightning is extremely dangerous during dry
lightning storms because people remain outside due to the lack of precipitation;
however, lightning is still present during the storm.
At any given time, there are nearly 2,000 thunderstorms in progress over the
earth's surface. There are at least 100,000 thunderstorms annually across the
United States. To the general public, lightning is often perceived as a minor
hazard. However, Iightning-caused damage, injuries, and deaths establish
lightning as a significant hazard associated with any thunderstorm in any area of
the State. According to the U.S. National Weather Service, the highest death
rates in the United States are in Florida.
Hailstorms are an outgrowth of severe thunderstorms and cause nearly $1 billion
in damage to property and crops on an annual basis in the US. Typical
thunderstorms can be 3 miles wide at the base, rise to 40,000 to 60,000 feet in
the troposphere, and contain half a million tons of condensed water. Hailstorms
are violent and spectacular phenomena of atmospheric convection, always
associated with heavy rain, gusty winds, thunderstorms, and lightning. Hail is a
product of strong convection and occurs only in connection with a thunderstorm
where the high velocity updrafts carry large raindrops into the upper atmosphere
(where the temperature is well below the freezing point of water).
Hail stones grow in size when the frozen droplet is repeatedly blown into the
higher elevations. The hailstone ascends as long as the updraft velocity is high
enough to hold the hailstone. As soon as the size and weight of the hailstone
overcome the lifting capacity of updraft, it begins to fall freely under the influence
of gravity.
The falling of hailstones, under thunderstorm conditions, is
accompanied with a cold downdraft of air.
Winter storms can vary in size and strength and include heavy snowstorms,
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blizzards, freezing rain, sleet, ice storms, and blowing and drifting snow
conditions.
4.4.1.1 Extent
Citrus County experiences approximately one damaging lightning strike per
year (those that have caused injury, death, or property damage). However,
the flash density in Citrus County ranges from 4 to 12 flashes per sq. km. per
year. Data released June 2013 from the Southeast U.S. Lightning Data from
National Lightning Detection Network estimates the frequency of cloud-toground flash density from 2005 to 2012 at a 2 km. resolution. The extent of
lightning strikes can be measured in flash density, which is approximately 12
flashes per sq. km. per year. Also, the average size of hail is approximately
one inch and the average cool temperature is 48°F. The extent of hailstorms
and blizzards is 2-inch hail (largest recorded, 2003) and 14°F (lowest
recorded temperature, Feb. 13, 1899).
A classification system for extratropical storms and nor'easters was proposed
by Halsey (1986) and later modified by Dolan and Davis (1993), but is not as
widely accepted as the Saffir-Simpson hurricane wind scale classification is
accepted. The Dolan-Davis classification (See Table 4-2) is a five-step
classification that uses deepwater significant wave height and duration to
define storm power and categorize likely storm impacts.
Table 4-2: Dolan-Davis Nor’easter Storm Scale
STORM
CLASS

BEACH
EROSION

DUNE
EROSION

Minor changes

None

No

No

Modest: to
lower beach

Minor

No

Modest

Class 3
(significant)

Erosion extends
across beach

Can be
significant

No

Loss of many
structures at
local level

Class 4
(severe)

Severe beach
erosion and
recession

Severe dune
erosion or
destruction

On low
beaches

Losses of
structures at
community
scale

Extreme beach
erosion

Dunes
destroyed
over
extensive
areas

Class 1
(weak)
Class 2
(moderate)

Class 5
(extreme)

OVERWASH

Massive in
sheets and
channels

PROPERTY
DAMAGE

Extensive at
regional scale;
(millions of
dollars)

During winter storms, a variety of weather phenomena and conditions can
occur. For clarification, the following are National Weather Service (NWS)
approved descriptions of winter storm elements:
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•Heavy snowfall - The accumulation of 6 or more inches of snow in a 12hour period or 8 or more inches in a 24-hour period.
•Blizzard - The occurrence of sustained wind speeds in excess of 35 miles
per hour accompanied by heavy snowfall or large amounts of blowing or
drifting snow.
•Ice storm - The occurrence where rain falls from warmer upper layers of the
atmosphere to the colder ground, freezing upon contact with the ground and
exposed objects near the ground.
•Freezing drizzle/freezing rain - The effect of drizzle or rain freezing upon
impact on objects that have a temperature of 32 degrees Fahrenheit or below.
•Sleet - Solid grains or pellets of ice formed by the freezing of raindrops or
the refreezing of largely melted snowflakes. This ice does not cling to
surfaces.
•Wind chill - An apparent temperature that describes the combined effect of
wind and low air temperatures on exposed skin.
4.4.2 Previous Occurrences
It might be expected that the biggest cause of flooding in Citrus County would be
associated with the passage of large storms such as hurricanes. In reality, many
large rainfall volume storms affecting Citrus County are not associated with the
passage of a tropical storm or hurricane, but rather the result of thunderstorms.
These storms are attributable to cyclonic events such as thunderstorms and
extratropical storms. These systems form whenever unstable air produces
significant temperature and pressure differences. These events rarely obtain
hurricane-level wind speeds.
Typically, the effects of such storms are manifested by high intensity, low
duration rainfalls (such as in a thunderstorm). However, these storms may be
also associated with slow moving, long duration rainfall events (such as when a
system stalls off the coast). In this case, the effects are long periods of rainfall
and severe wave damage to coastal areas.
In contrast, hurricanes move across Citrus County more rapidly and produce
severe, but localized, areas of high rainfall. The volume of rainfall actually falling
on Citrus County during a hurricane can be less than the volumes of rainfall
falling on the County during a thunderstorm. Literature tends to support the
analysis that the slower a storm, the greater amount of rainfall produced.
In June of 2003, Central Florida was impacted by a series of upper level
disturbances along the eastern United States, during which the Bermuda High
did not become established, coupled with a suppressed ridge extending from
Cuba through the Bahamas, focused the rainfall across the Suncoast. Citrus
County received the most rain with more than 20 inches falling within the
southern portion of the County. Many areas of the county were impacted by
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localized and riverine flooding during this time.
This was a widespread event which included counties to the south which were
also greatly impacted by these systems with record flooding of portions of the
Peace, Manatee, Little Manatee Mayakka, Anclote and Withlacoochee Rivers as
well as several other tributaries. In Manatee County, up to 1 foot of rain fell
within 48 hours. Flooding from this event became critical when the pool at the
Manatee Dam rose to record levels; one of the Dam gates became stuck which
threatened to breach the spillway. This resulted in the evacuation of 2,000
people living downstream of the Dam.
The effects of these storms can be illustrated by contrasting average daily rainfall
depth between hurricane and tropical storm events and other storm events.
Between January 1948 and August 1998, the average daily rainfall depth at
Tampa International Airport equaled 0.38 inch (5,556 observations). The
average hurricane/tropical storm produced 1.30 inches of rainfall per day (15
observations) over the storm period. In the same period, there were 438 storms
not related to a hurricane or tropical storm that had daily rainfall depths greater
than 1.30 inches! The average daily rainfall depth of these 438 events equaled
2.08 inches, nearly 63 percent larger than the average hurricane/tropical storm
event.
Of course, hurricane events can produce a large quantity of average daily
rainfall. For example, Hurricane Brenda produced nearly 4 inches in a matter of
hours. Yankeetown measured 38.7 inches of rainfall in a 24-hour period (the
largest ever recorded in Florida) during a 1950 hurricane event, Hurricane Easy.
However, the conclusion remains that these types of storm events contribute a
significant rainfall volume to Citrus County on a regular basis.
The table below lists severe storm events in Citrus County from 2009 to 2014.
During this period of time, there were no reported deaths or crop damage due to
severe storms.
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Table 4-3: Severe Storm Events and Impacts, 2009-2014
Magni
tude
52
kts.
EG
0.88
in.
43
kts.
EG
1.00
in.
1.00
in.
52
kts.
EG
0.88
in.
0.75
in.

Injuries

$Property
Damage

0

0.00K

Several trees were down across Inverness and
Floral City.

0

0.00K

There were numerous public reports of penny to
quarter size hail across the city.

0

20.00K

One tree fell through a house.

0

0.00K

0

0.00K

0

20.00K

A tree fell through a house and trapped a
resident inside.

0

0.00K

Nickel sized hail was reported near Inverness.

0

0.00K

0

10.00K

0

2.00K

0

0.00K

Location

Date

Type

Inverness
and
Floral City

4/14/
2009

Thunderstorm
Wind

Inverness

5/24/
2009

Hail

Inverness
Airport

6/23/
2009

Thunderstorm
Wind

Inverness
Airport
Floral City

6/23/
2009
6/23/
2009

Floral City

6/23/
2009

Inverness
Airport
Homosass
a Springs

6/23/
2009
8/25/
2009

Inverness

1/25/
2010

Thunderstorm
Wind

Crystal
River
Airport

3/11/
2010

Heavy Rain

Hernando

3/11/
2010

Thunderstorm
Wind

Inverness
Airport

7/15/
2010

Lightning

0

25.00K

Lecanto

9/11/
2010

Lightning

1

0.00K

Homosass
a Springs

1/25/
2011

Lightning

0

3.00K

Chassaho
witzka

3/30/
2011

Thunderstorm
Wind

70
kts.
EG

0

40.00K

Crystal
River

3/30/
2011

Thunderstorm
Wind

50
kts.
EG

0

0.00K

Hail
Hail
Thunderstorm
Wind
Hail
Hail

52
kts.
EG

50
kts.
EG

Impacts

Quarter sized hail was reported south of
Inverness.
Quarter sized hail was reported on County
Highway 581.

The public reported penny sized hail near the
intersection of U.S. 19 and Homosassa Trail.
Large branches were snapped off of several
trees along Aquarius Drive in Inverness. Four
homes and one mobile home sustained roof
damage from the fallen tree branches.
There were several road closures in Inverness, a
few cars were stranded due to the high water
near the intersection of South Apopka Avenue
and US Highway 41, a wastewater lift station in
Crystal River overflowed. Throughout the entire
event, the Inverness Airport received 3.92 inches
of rain. A mesonet site 5.3 miles north-northeast
of Crystal River had 7.21 inches of rain.
Four trees were downed six miles north of
Hernando.
Lightning struck a house and caused a small fire
in the attic. Fire crews were able to quickly
extinguish the fire by cutting a ventilation hole in
the roof, minimizing damage to the structure.
A 15-year-old girl was inside a residence on
Easy Street in Lecanto, using a hair appliance,
when she was injured by a lightning strike. She
was transported to the hospital in stable
condition.
A car was struck by lightning at Central State
College in Lecanto, causing minor damage.
The down burst wind damage path was 5 miles
long and up to one half mile wide. The damage
started in Hernando County and moved
northeast into Citrus County. Numerous pines
were snapped and many homes lost about 15%
of their shingles.
Tree damage was reported on West Fort Island
Trail Road. Winds at the Crystal River Airport 7
miles to the southeast were measured at 55
MPH (48 knots).
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Beverly
Hills

3/30/
2011

Thunderstorm
Wind

Crystal
River
Airport

4/5/
2011

Thunderstorm
Wind

Citrus
Springs

4/5/
2011

Thunderstorm
Wind

Beverly
Hills
Crystal
River

6/1/
2011
6/1/
2011
6/15/
2011
8/12/
2011

Inverness
Hernando

Hail
Hail
Hail
Hail

Inverness
Airport

8/10/
2012

Floral City

6/11/
2013

Lightning

Floral City

3/29/
2014

Thunderstorm
Wind

Arlington

3/29/
2014

Thunderstorm
Wind

Inverness
Airport

3/29/
2014

Thunderstorm
Wind

Homosass
a

5/25/
2014

Thunderstorm
Wind

Chassaho
witzka

5/25/
2014

Hail

Hernando

6/10/
2014

Thunderstorm
Wind

Pineola

6/26/
2014

Hail

Floral City

6/27/
2014

Thunderstorm
Wind

Thunderstorm
Wind

52
kts.
EG
52
kts.
EG
50
kts.
EG
1.75
in.
1.00
in.
1.00
in.
0.88
in.
45
kts.
EG

40
kts.
EG
40
kts.
EG
50
kts.
EG
50
kts.
EG
1.25
in.
45
kts.
EG
1.00
in.
50
kts.
EG

50
kts.
EG
Source: http://www.ncdc.noaa.gov/stormevents/
Chassaho
witzka

11/17/
2014

Thunderstorm
Wind

The wind gust was recorded by a home weather
station.

0

0.00K

0

2.00K

0

5.00K

0

0.00K

0

0.00K

0

0.00K

0

0.00K

0

1.00K

Three large trees were reported knocked down
near Floral City.

0

95.00K

Fire Rescue crews reported to the scene of a
house fire in Floral City, FL, believed to be
caused by a lightning strike. No one was home at
the time and no injuries were reported.

0

1.00K

A tree was reported down on Stage Coach Trail
near Highway 291.

0

5.00K

0

2.00K

0

3.00K

Reports were received of multiple trees knocked
down near Homosassa.

0

0.00K

Pictures on internet of half dollar sized hail near
Sugarmill Woods and Homosassa.

0

5.00K

A large tree fell on a mobile home. Time of the
incident was estimated by radar.

0

0.00K

0

15.00K

0

1.00K

Trees and powerlines were downed near the
intersection of County Road 44 and West
Woodward Park Street.
The public reported to the media that there were
several snapped trees, minor roof damage to two
homes from fallen trees, and a gazebo blown
across the street and onto a roof in Citrus
Springs.
Golf ball sized hail was reported near Beverly
Hills.
Quarter sized hail was reported near Crystal
River.
Quarter sized hail was reported in downtown
Inverness and at the Sheriff’s Office.
Nickel sized hail was reported near the city of
Hernando.

The Inverness Fire Department reported a tree
was knocked down onto a residence on East
Perry Street.
Two trees were reported knocked down near
Floral City on East Sandpiper Drive and East
Gobbler Drive.

The public reported quarter size hail near CR 48
and the Withalacoochee River.
Several trees uprooted and/or with large broken
limbs in Heatherwood and Flutter Terrace areas
around 480 and 581. There were also numerous
power lines down from trees falling onto them
and several poles were leaning significantly as
well.
Numerous large tree limbs were reported to be
knocked down in the Sugarmills Woods
Community.

There have been 70 events in which hail has been reported for Citrus County
between 1962 and April of 2014. These events have been related to frontal and
outflow boundaries approaching from the Gulf of Mexico with thunderstorm
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activity. While the number of hail events appears to indicate that this is a hazard
that needs to be further reviewed by the Working Group, the total damages
incurred are limited to $65,000 in property damages and minor crop damages
($250 in 2002). The value of the property damages includes the sinking of a
private fishing vessel ($50,000) in Homosassa Bay due to thunderstorm winds
which produced 8 foot waves. The balance of the property damages appear to
be related to broken windows and vehicles sliding on the slick pavement.
Although there have been many events recorded in the NCDC records where
Citrus County has been exposed to extreme cold and damaging freeze events,
there are only a few events that record any losses. The first event occurred on
December 20, 2000 and damaged approximately 100 acres of citrus crops with a
value of $1.0 million. The majority of the crop losses occurred in communities to
the south of Citrus County where farms are more prevalent. On January 10th,
February 26th, and December 14th, 2010, frost/freeze events caused crop losses
valued at $730K, $100K, and $450K, respectively.
In 1990, Citrus County was included in Disaster Declaration FEMA-851-DR-FL
for freezing weather. This declaration provided Disaster Unemployment
Assistance only to 32 of the State’s 67 counties from Marion County south to
Monroe County.
In December 2000 through January 2001, there were approximately 20 days
where the temperature was in the 20’s. From January 2009 through February
2009, there were approximately 10 days where the temperature was in the 20’s
or lower. In 2010, Citrus County experienced a greater number of days with very
low temperatures. In January, February, and December of 2010, there were 33
days where the temperature was in the 20’s or lower (8 of which were below 20
degrees). This type of extended event could have more extreme impacts within
our elderly and homeless populations, although there is nothing on record to
date.
The table below lists frost/freeze events in Citrus County from 2009 to 2014.
During this period of time, there were no reported deaths, injuries, or property
damage due to frost/freeze.
Table 4-4: Frost/Freeze Events and Impacts, 2009-2014
Location

Date

Crop
Damage
0.00K

Citrus (Zone)

1/20/2009

Citrus (Zone)

1/21-22/2009

0.00K

Citrus (Zone)

2/5-6/2009

0.00K

Citrus (Zone)

2/21/2009

0.00K

Citrus (Zone)

1/10/2010

730.00K

Impacts
A home weather station in Citrus Springs recorded a low of 24 degrees. The
Inverness cooperation station recorded a low of 28 degrees.
The cooperative station near Inverness recorded a low of 20 degrees.
The cooperative station near Inverness recorded a low of 25 degrees on the
5th and 20 degrees on the 6th.
The cooperative observer near Inverness was below freezing for 9 hours and
recorded a low of 27 degrees.
Citrus county experienced freezing temperatures for 12 to 14 hours, with
temperatures falling below 28 degrees for 6 to 8 hours. The cooperative
station near Inverness recorded a low of 18 degrees, which broke the previous
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record low of 25 degrees set in 1959. The coldest temperature experienced
across the county occurred at a site near Holder, with a low of 14 degrees.
The average temperature for the month at the Inverness cooperative station
was the fourth coldest since records began in 1948. Citrus county has 6,146
acres of harvested farmland, which is approximately $0.73 million in crop
damages.
2/26/2010 100.00K Citrus County felt sub-freezing temperatures for around 8 hours across much
Citrus (Zone)
of the county. The AWOS station near Crystal River experienced the coldest
temperature across the county of 25 degrees. The county has 6,146 acres of
harvested farmland, which is approximately $0.10 million in crop damages.
12/14/2010 450.00K Citrus County recorded sub-freezing temperatures for around 11 hours across
Citrus (Zone)
much of the county. The cooperative station near Inverness experienced the
coldest temperature across the county of 20 degrees, which was a new record
low for the station. The county has 6,146 acres of harvested farmland, which is
approximately $0.45 million in crop damages.
1/3/2012 0.00K
Citrus County recorded sub-freezing temperatures for around 12 hours across
Citrus (Zone)
much of the county. The coldest temperature reported was 19 degrees at both
the COOP site at Inverness and the AWOS at Crystal River.
1/4/2012 0.00K
Citrus County recorded sub-freezing temperatures for around 12 hours across
Citrus (Zone)
much of the county. The coldest temperature reported was 24 degrees at the
COOP site at Inverness.
1/14/2012 0.00K
Citrus County recorded sub-freezing temperatures for around 11 hours across
Citrus (Zone)
much of the county. The coldest temperature reported was 25 degrees at the
COOP site at Inverness.
1/16/2012 0.00K
Citrus County recorded sub-freezing temperatures for around 2 hours across
Citrus (Zone)
much of the county. The coldest temperature reported was 30 degrees at the
AWOS site at Crystal River.
2/12/2012 0.00K
Citrus County recorded sub-freezing temperatures for around 10 hours across
Citrus (Zone)
much of the county. The coldest temperature reported was 23 degrees at the
COOP site at Inverness.
12/22/2012 0.00K
Much of interior Citrus County reported as many as 11 hours of freezing
Citrus (Zone)
temperatures, with isolates spots recording up to 4 hours of hard freeze
conditions. The coldest temperature reported was 25 degrees at the mesonet
site 4 miles east of Chassahowitzka.
2/18/2013 0.00K
Citrus County recorded sub-freezing temperatures for around 6 to 8 hours
Citrus (Zone)
across interior portions of the county. The coldest temperature reported was
27 degrees at the AWOS in Inverness.
3/4/2013 0.00K
Interior Citrus county had 3 to 4 hours of freezing temperatures, with isolated
Citrus (Zone)
cold spots recording up to 7 hours. A few stations had an hour or two of hard
freezing conditions. The coldest temperature reported was 27 degrees at the
Crystal River AWOS (CGC).
3/27/2013 0.00K
In Citrus County, freezing temperatures were recorded at inland locations for
Citrus (Zone)
2-4 hours. The coldest temperature recorded was 28 degrees at the mesonet
site 4 miles east of Chassahowitzka.
3/28/2013 0.00K
In Citrus county, freezing temperatures were recorded at inland locations for
Citrus (Zone)
up to 4 hours. The coldest temperature reported was 32 degrees at the AWOS
site at Crystal River.
11/28/2013 0.00K
Citrus County recorded sub-freezing temperatures for around 2 to 3 hours
Citrus (Zone)
across much of the county. The coldest temperature reported was 28 degrees
at the mesonet site 4 miles east of Chassahowitzka (DW7434).
Source: http://www.ncdc.noaa.gov/stormevents/

4.4.2.1 Location
Severe storm events can occur anywhere within the County, including the
City of Crystal River and the City of Inverness.
4.4.3 Probability
There is a High probability of severe storms, thunderstorms, lightning strikes, and
hail events impacting Citrus County, as well as the City of Crystal River and the
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City of Inverness.
There have been 70 events in which hail has been reported for Citrus County
between 1962 and April of 2014. Hail events have not, to date, taken a serious
toll on Citrus County, nor are there any recommended mitigation actions to
reduce or eliminate the hazard.
While heavy snowfalls, ice storms and blizzards are included in this overall
category, they would not likely be an issue in Citrus County due to climactic
norms.
4.4.4 Summary of Impacts
Severe storms are localized events that can impact the whole County including
residents, visitors, transportation routes, utilities, businesses, crops and livestock.
Thunderstorms can cause flooding, property damage, and disruption of utility
services such as power, telephones, or cable. Lightning strikes can ignite
wildfires or structure fires. Damage from lightning occurs in four ways: (1)
Electrocution/severe shock of humans and animals; (2) Vaporization of materials
along the path of the lightning strike; (3) Fire caused by the high temperatures
associated with lightning (10,000 to 60,000 degrees Fahrenheit (OF)); and (4)
The sudden power surge that can damage electrical/electronic equipment. Large
outdoor gatherings (e.g., sporting events, concerts, campgrounds, etc.) are
particularly vulnerable to lightning strikes that could result in injuries and deaths.
The damages from severe storms depend on when and where they occur and
can vary based on wind and weather patterns. Generally, people are injured
during severe storm activity because of exposure to objects and debris propelled
by high winds; exposure to lightning strikes, risks associated with flash flooding
and localized inundations. A major impact of wind and ice storms is power
interruptions. When the power goes out, people lose their sources of light, heat,
and water. When this happens, safety becomes a major concern. Hail storms,
lightning strikes, high wind velocities and temperature extremes cause damage
to structures, property and agricultural crops. Properly constructed buildings are
usually able to resist the effects of severe storms, while structures of lesser
integrity are often damaged or destroyed.
Severe storm activity poses a significant threat to unprotected or exposed utility
systems. Generally, commercial power networks are very susceptible to
interruption from lightning strikes, high winds, ice conditions and hail. Other
utilities, including underground pipelines, may be impacted if not protected from
exposure.
Communications networks are vulnerable to severe weather
conditions if not properly protected from exposure or severe natural forces. Most
public safety communications systems within the County are protected from the
elements and are considered to be secure from interruption during a severe
storm. Commercial communications networks are also protected and, unless
severely impacted, are expected to remain operational during most severe
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storms; however, the communication systems in the County, as well as the City
of Crystal River and the City of Inverness went down twice during the 2004
hurricane season. The loss in communications also impacted the County's 911
Center. Severe storms do not ordinarily impact transportation systems unless
some form of structural damage is experienced. Except for flooding hazards
associated with severe storms, most primary and secondary transportation
routes should remain passable, although effort may be required to clear downed
trees.
Overall, the impacts from severe storms have been relatively minor across Citrus
County including the City of Crystal River and City of Inverness. All of the assets
in the County, City of Crystal River or City of Inverness may be vulnerable to
severe storms and specifically vulnerable to lightning strikes. The extent of
damage incurred by the County from a severe storm can be widespread and
impact virtually the entire county as well as have a regional impact.
Severe winter storms and freezes can impact people, especially transient, low or
fixed income, or elderly populations. Extremely cold temperatures accompanied
by strong winds can result in wind chills that cause bodily injury, such as frostbite
and death.
Over the years, there have been instances of precipitation in the form of freezing
rain and snow flurries impacting Citrus County. The impacts from these events
are relatively short lived and would primarily focus on the potential closure of
bridges due to slippery roadway conditions as they freeze before other roadways.
4.5 Tornadoes
4.5.1 General Description
A tornado is a relatively short-lived storm composed of an intense rotating
column of air, extending from a thunderstorm cloud system. Average winds in a
tornado, although never accurately measured, are thought to range between 100
and 200 miles per hour (mph), but some may have winds exceeding 300 mph.
The following are NWS definitions of a tornado and associated terms:
•Tornado - A violently rotating column of air that is touching the ground.
•Funnel cloud - A rapidly rotating column of air that does not touch the ground.
•Downburst - A strong downdraft, initiated by a thunderstorm, which induces an
outburst of straight-line winds on or near the ground. They may last anywhere
from a few minutes in small-scale microbursts to periods of up to 20 minutes in
larger, longer macrobursts. Wind speeds in downbursts can reach 150 mph and
therefore can result in damages similar to tornado damages.
Nearly 70 percent of the deaths from tornadoes happen to people located in
residential structures. Of these, over 40 percent are located in mobile homes,
which are easily overturned and destroyed due to the low wind resistance of the
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structure.
4.5.1.1 Extent
Tornadoes are classified by the degree of damage they cause. The Fujita
Tornado Scale was developed in 1971 and replaced in 2007 by the Enhanced
Fujita Scale shown in Table 4-5. Although the average tornado affecting
Citrus County is an EF0, the extent of tornadoes is EF3, as the worst tornado
affecting Citrus County was an F3 on April 9, 1983.
Table 4-5: Enhanced Fujita Tornado Damage Scale

Scale

Wind Speeds

Damage

EF0

65 to 85 mph

Some damage to chimneys, shingles, trees and
windows TV antennas, roof

EF1

86 to 110 mph

EF2

111 to 200 mph

EF3

136 to 165 mph

EF4

166 to 200 mph

EF5

Over 200 mph

Automobiles overturned, carports destroyed,
trees uprooted
Roofs blown off homes, sheds and outbuildings
demolished, mobile homes overturned
Exterior walls and roofs blown off homes. Metal
buildings collapsed or are severely damaged.
Forests and farmland flattened.
Few walls, if any, standing in well-built homes.
Large steel and concrete missiles thrown far
distances.
Homes leveled with all debris removed. Schools,
motels and other larger structures have
considerable damage with exterior walls and
roofs cone. Top stories demolished.

Frequency
29%
40%
24%

6%

2%

Less than 1%

Source: http//www.ncdc.noaa.gov/oa/climate/severeweather/tornadoes.html

4.5.2 Previous Occurrences
Available NWS historical data reveal that from 1950 to 2013, there have been 42
recorded tornado events in Citrus County, including 5 events in Crystal River,
ranging from intensities of EF0 to EF2 (NWS, 2014). In June 2009, an EF0 (with
85mph winds) touched down in the Castle Lake Mobile Home Park and the
Stoneridge Landing Mobile Home Park, causing $250K of damage to about 50
mobile homes. In June 2012, during Tropical Storm Debby, an EF1 produced a
narrow damage path with 23 homes receiving damage estimated at $90K. While
the magnitude and location of tornadoes are unpredictable, most of those that
have occurred in the County over the last 50 years have been classified as low
intensity (EF0 and EF1). However, according to NOAA’s National Climatic Data
Center, an EF3 Tornado traveled a 10 mile path through Citrus County on April 9,
1983 causing substantial damage and several fatalities. The historical data
shows that approximately one third of tornadoes in Citrus County occurred
between June and August. However, it is conceivable that an EF4 or EF5
tornado could strike Citrus County during any portion of the year, which could
have a devastating effect on all of the built environment and persons within its
unpredictable path.
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The table below lists tornado events in Citrus County from 2009 to 2014. During
this period of time, there were no reported deaths, injuries, or crop damage due
to tornadoes.
Table 4-6: Tornado Events and Impacts, 2009-2014
Location

Date

Inverness
Arpt

6/23/
2009

Magni
tude
EF0

$Property
Damage
250.00K

Impacts

A tornado touched down in the Castle Lake Mobile Home Park and the
Stoneridge Landing Mobile Home Park, causing damage ranging from
minor to severe to an estimated 50 mobile homes. The severe damage
occurred to roofs and carports. In addition, 50 trees around the parks
had the tops sheared off or twisted requiring removal of the trees.
Winds were estimated at 85mph.
3/11/ EF0
0.00K
A tornado moving over a wooded area
Chassaho
2010
near US Highway 19 near Chassahowitzka was sighted by a couple of
witzka
trained spotters. The tornado remained over the wooded area and lifted
before moving over inhabited areas which limited damage to fallen
trees.
6/24/ EF1
90.00K
A tornado produced a narrow damage path with 20 homes receiving
Chassaho
2012
minor damage, two mobile homes destroyed, and one block home with
witzka
major damage. Numerous trees were knocked down.
Source: http://www.ncdc.noaa.gov/stormevents/

4.5.2.1 Location
Like severe storms, tornadoes can also strike anywhere in the County (see
Figure 4-1), as well as the City of Inverness and the City of Crystal River.
Tornadoes cannot be predicted and can vary in the path they take depending
on weather patterns. More than one tornado can touch down in the County
from the same storm system.
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Figure 4-1: Tornado Tracks and Touchdowns

FEMA has documented that the area of Florida that contains Citrus County
has a very large expected frequency of tornadoes, and Florida is ranked first
in the number of tornadoes per square mile; however, the majority of the
tornadoes that occurred in the County have been EF0, which is not likely to
cause much damage. Yet, tornadoes can occur anywhere within the County,
as well as the City of Inverness and the City of Crystal River, and
manufactured homes are most vulnerable to tornado winds.
4.5.3 Probability
In order to estimate the frequency of occurrence, the number of tornado days
(not actual tornado incidents since tornadoes that occurred close in time on the
same day are likely the same tornado that has re-formed or is part of the same
system) is compared to the length of the record period (1950-2013). This
information defines the recurrence interval, which is an estimate of the amount of
time, on average, during which one occurrence of a given category of tornado will
take place. In reality, a tornado can occur multiple times during one recurrence
interval, and the recurrence interval is only an estimated average time period.
Recurrence intervals for tornadoes within the county are presented in Table 4-7.
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Table 4-7: Estimated Recurrence Intervals of Tornadoes (1950- 2013)

Number of
Occurrences
Tornado Class Within Citrus
County
(Tornado Days)
EF0
28
EF1
11
EF2
2
EF3
1
EF4
no record
EF5
no record
All Tornado
42
Events

Recurrence
Interval
(years)
2.29
5.82
32
64
--1.52

Source: www4.ncdc.noaa.gov/cgiwin/wwcgi.dll?wwevent~storms

Based on previous occurrences, the probability of a tornado affecting Citrus
County is high. Because tornadoes can strike anywhere in the County, it is
assumed that the probability of a tornado affecting the City of Crystal River or the
City of Inverness is also high.
4.5.4 Summary of Impacts
Factors that contribute to the vulnerability from tornadoes are the abundance of
pre-engineered structures located in Citrus County (including manufactured
housing and metal buildings), recreational vehicles, and high concentrations of
elderly populations.
One contributing factor that may vary the vulnerability from tornadoes would be
early warning systems and the location and availability of storm shelters that are
constructed to withstand the forces of a tornado. The most vulnerable
populations include those in mobile home parks, recreational vehicles, and aged
or dilapidated housing.
The majority of the tornadoes have resulted in numerous injuries, road blocks
and delays, and increased workload of clearing fallen trees and debris.
However, according to NOAA’s National Climatic Data Center, an EF3 Tornado
traveled a 10 mile path through Citrus County on April 9, 1983 causing $2.5
million of property damage, and caused 3 fatalities.
4.6 Hurricanes/Tropical Storms
4.6.1 General Description
Hurricanes and tropical storms, as well as tropical depressions, are all tropical
cyclones defined by the National Weather Service's National Hurricane Center
(NHC) as warm core, non-frontal, synoptic-scale cyclones. They originate over
tropical or subtropical waters with deep, organized convection with a closed
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surface wind circulation around a well-defined center. Once they have formed,
tropical cyclones maintain themselves by extracting heat energy from the ocean
at high temperatures, releasing heat at low temperatures of the upper
troposphere. Hurricanes and tropical storms bring heavy rainfalls, storm surge,
and high winds, all of which can cause significant damage. These storms can
last for several days and, therefore, have the potential to cause sustained
flooding, high wind, and erosion conditions.
Storm surge is the abnormal rise in water level caused by the wind and pressure
forces of a hurricane or tropical storm. Storm surge is a major component of
nor'easter storms along the East Coast of the U.S. Because winds are moving
from a north and/or eastward position, winds move across the ocean toward
shore and form large waves. Storm surge produces most of the flood damage
and drownings associated with storms that make landfall or that closely approach
the coastline. Of the hurricane hazards, the storm surge is considered to be the
most dangerous as nine out of ten hurricane-related deaths are caused by
drowning.
Storm surge can be modeled by various techniques; one such technique is the
use of the NWS's Sea, Lake and Overland Surges from Hurricanes (SLOSH)
model. The model is used to predict storm surge heights based on hurricane
category. Surge inundation areas are classified based on the category of
hurricane that would cause flooding.
In Citrus County, hurricane storm inundation data was developed by the
Jacksonville District U.S. Army Corps of Engineers in conjunction with the Florida
Division of Emergency Management, FEMA, National Hurricane Center (NHC)
and local emergency management offices as part of the Cedar Key Hurricane
Evacuation Study and was based on the NHC's Cedar Key Basin Model. The
SLOSH model was used to develop data for a variety of combinations of
hurricane scenarios using different categories of hurricanes, wind speed, and
direction of movement.
In 2010, the Regional Planning Councils in Florida released the Statewide
Regional Evacuation Study utilizing the SLOSH model for the Cedar Key Basin
updated in 2009 and more recent LiDar elevation data. Detailed surge and depth
of inundation atlases were produced and distributed by the regional planning
councils to county emergency management.
High winds also can have a devastating effect on persons outside, in mobile
homes, in unsound, substandard structures or in structures with unprotected
windows or glass exposures. The ASCE 7 (see Figure 4-2) provides wind risk
assessments for areas throughout Florida along with associated building
standards. Titled “Minimum Design Loads for Buildings and Other Structures,”
ASCE 7 is the basis for the wind-resistant design and building requirements in
the International Building Code (IBC).
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4.6.1.1 Extent
Tropical storms have sustained winds averaging 39 to 73 mph. When
sustained winds intensify to greater than 74 mph, the resulting storms are
called hurricanes. Hurricanes are divided into five classes according to the
Saffir-Simpson hurricane wind scale (See Table 4-8), which uses wind speed
as the principal parameter to categorize storm damage potential. Storm
surge ranges, flooding impact and central pressure are less scientifically
defensible. While the average tropical cyclone affecting Citrus County is a
tropical storm, the extent is Category 3, as the worst tropical cyclone recorded
was Category 3 Hurricane Donna in 1960.
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Figure 4-2: Wind-Borne Debris Region

Source:
FBC: Florida Building Code 2010
ASCE 7-10: ―Minimum Design Loads for Buildings and Other Structures‖, by American Society
of Civil Engineers.
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Table 4-8: Saffir-Simpson Wind Scale and Typical Damages

Category Sustained
Wind Speeds
(mph)
Tropical
Depression
Tropical
Storm

Typical Damage

<39
39-73

Hurricane 1

74-95

Hurricane 2

96-110

Hurricane 3

111-129

Hurricane 4

130-156

Hurricane 5

>156

Very dangerous winds will produce some
damage: Well-constructed frame homes could
have damage to roof, shingles, vinyl siding and
gutters. Large branches of trees will snap and
shallowly rooted trees may be toppled.
Extensive damage to power lines and poles
likely will result in power outages that could last
a few to several days.
Extremely dangerous winds will cause
extensive damage: Well-constructed frame
homes could sustain major roof and siding
damage. Many shallowly rooted trees will be
snapped or uprooted and block numerous roads.
Near-total power loss is expected with outages
that could last from several days to weeks.
Devastating damage will occur: Well-built
framed homes may incur major damage or
removal of roof decking and gable ends. Many
trees will be snapped or uprooted, blocking
numerous roads. Electricity and water will be
unavailable for several days to weeks after the
storm passes.
Catastrophic damage will occur: Well-built
framed homes can sustain severe damage with
loss of most of the roof structure and/or some
exterior walls. Most trees will be snapped or
uprooted and power poles downed. Fallen trees
and power poles will isolate residential areas.
Power outages will last weeks to possibly
months. Most of the area will be uninhabitable
for weeks or months.
Catastrophic damage will occur: A high
percentage of framed homes will be destroyed,
with total roof failure and wall collapse. Fallen
trees and power poles will isolate residential
areas. Power outages will last for weeks to
possibly months. Most of the area will be
uninhabitable for weeks or months.

4.6.2 Previous Occurrences
A review of historical tracks of tropical weather systems indicates that
County has been affected by such storms over 196 times since 1842.
systems break down to 61 designated hurricanes, 130 tropical storms,
subtropical depressions passing over or within approximately 150 miles
center of Citrus County since 1842 (See Figure 4-3).

Citrus
These
and 3
of the

47

CITRUS COUNTY LOCAL MITIGATION STRATEGY

The table below lists tropical storm and hurricane events in Citrus County from
2008 to 2014. During this period of time, there were no reported deaths, injuries,
property damage, or crop damage due to tropical storms or hurricanes.
Table 4-9: Tropical Cyclone Events and Impacts, 2008-2014
Location

Date

Citrus (Zone)

8/21/2008

Impacts

Tropical Storm Fay made its first of four Florida landfalls at Key West shortly before 5 PM
on Monday, August 18th. Maximum sustained winds were 60 mph and the minimum
pressure was 998 MB. Fay made its first peninsular landfall at Cape Romano shortly
before 5 AM on Tuesday, August 19th with maximum sustained winds of 60 mph and
lowest pressure of 989 MB. The center of the storm moved over the southeastern corner
of Highlands County then northeast into the Atlantic where it stalled on the 20th offshore
of Daytona Beach. Fay began to move slowly northwest on the 21st with the center
reaching the Levy/Gilchrist county line late Friday morning on August 22nd. Fay moved
into the Gulf of Mexico late in the evening then made a fourth Florida landfall early
Saturday morning the 23rd in the Pan Handle.
Tropical Storm Fay caused $1.44 million in damage to west central and southwest Florida.
Flooding caused $970,000 to roads and homes, while wind caused $470,000 in mostly
minor damage to numerous homes, especially in Lee County.
Widespread heavy rain of 6-9 inches fell across the county. Sporadic tree damage was
found throughout the county but no major damage was reported. Minor flooding due to
above normal tides was reported in Old Homosassa and Crystal River.
5/29/2012 Tropical Storm Beryl produced an area of 5 to 8 inches of rain that caused flooding in an
Lecanto
area bounded by Brooksville to Inverness to Homosassa Springs. One home in the 5600
block of South Hills Point had 31 inches of water in the home. Several other homes in the
area had 8-14 inches of water in the home. Monetary damage listed in this report is a
rough estimate.
Citrus (Zone) 6/25/2012 In Citrus County, rainfall of over 9 inches fell across the county from Tropical Storm
Debby, with the highest storm total rainfall reported at the CoCoRaHS site near Hernando
of 12.07 inches. The storm caused mostly minor damage, however, significant damage
occurred with a tornado and several homes were flooded with 1 to 3 feet of water. The
Kings Bay neighborhood had significant street flooding on the 25th and 26th. Additionally,
several streets were flooded in Homosassa with up to 2 feet of water covering roadways
on the 26th. The storm impacted 140 residents or a total of $127 thousand. Total
individual assistance of $127K was paid out to 140 residents, including $112K in damage
to housing.
Tropical storm Andrea force winds were felt along the coast of Citrus county during the
Citrus (Zone) 6/6/2013
afternoon of the 6th. Storm total precipitation ranged from 2 inches to almost 6 inches
across the county, with the CoCoRaHS site FL-CT-7 located 5.3 miles north-northeast of
Crystal River measuring the highest total of 5.87 inches. Peak storm tide was estimated to
be around 5 feet MLLW on the afternoon of the 6th. Subtracting the predicted
astronomical tide, the highest storm surge was estimated to be around 3 to 4 feet MLLW
late in the afternoon of the 6th.
Source: http://www.ncdc.noaa.gov/stormevents/
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Figure 4-3: Tropical Cyclones

Source: NOAA Coastal Services Center, http://hurricane.csc.noaa.gov/hurricanes/index.htm

The storm tracks in Figure 4-3 only represent hurricanes or tropical storms
passing within the 150-mile radius. Numerous severe storms have struck the
Gulf and Atlantic Coasts both above and below Citrus County, including
Hurricane Andrew (1992), Erin and Opal (1995), and Gordon (2000). The
earliest record hurricane dates back to 1852. Since that time, there have been
52 hurricanes Category 1 or greater within a 50-miles radius of Citrus County.
Since the turn of the century, Citrus County has directly experienced (i.e., a
storm within a 50-mile radius) twelve Category 1, three Category 2, and three
Category 3 hurricanes.
In 2004, Florida was hit with 4 consecutive hurricanes, 3 of which resulted in
Presidential Declarations of Emergency for Citrus County (Figure 4-4). Moving
northeastward Charley made landfall on the southwest coast of Florida near
Cayo Costa, just north of Captiva on August 13, 2004. Charley's eye passed
over Punta Gorda and neighboring Port Charlotte and caused widespread
damages. Continuing north northeastward, the hurricane crossed the central
Florida peninsula, resulting in a swath of destruction across the state. The center
passed near Kissimmee and Orlando and Charley was still of hurricane intensity
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when the center moved off the northeast coast of Florida near Daytona Beach.
Hurricane Frances came ashore on the east coast of Florida near Juno Beach
shortly after 10 PM on September 4, 2004, with gusts over 100 mph driving rain.
Citrus County experienced wind gusts over 66 mph and widespread power
outages. There were reports of structural damages due to falling trees and other
flying debris, as well as Figure 4-4: Hurricane Charley, Frances, Ivan and
damages to roofs from Jeanne
sustained winds. Mandatory
evacuations were ordered
for residents living in
manufactured
homes,
coastal, and low-lying areas
and over 1,000 people were
housed in county shelters.
The Citrus High Shelter was
closed after it initially
opened due to power
outages because the shelter
did not have a generator to
continue safe operations.
The entire county lost power
during the hurricane and the County's 911 center lost communications for a short
period of time.
Hurricane Ivan made landfall on September 16 as a Category 3 hurricane, with
estimated sustained winds over 100 mph just west of Gulf Shores, Alabama.
The strongest winds occurred over a narrow area near the southern Alabamawestern Florida panhandle border.
Ten days later, Hurricane Jeanne made landfall on September 26, 2004, at 11
PM in Stuart, Florida. Once again, residents in Citrus County, the City of Crystal
River, and the City of Inverness lost power. Damages from Hurricane Jeanne
were compounded from the earlier storms due to saturated grounds, damages
from wind, rain, and storm surge, and the exhaustion of resources.
The four successive hurricanes had a great impact on Citrus County, the City of
Crystal River and the City of Inverness. The hurricane winds pushed water up
the Withlacoochee River, which overflowed its banks and flooded structures and
roads. Countywide flooding also occurred due to excessive rainfall and saturated
soils.
Prior to the 2004 hurricane season, the last Category 3 storm to strike the County
was Donna in 1960.
4.6.2.1 Location
A map of the storm surge inundation areas for the county is shown in Figure
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4-5. The maps indicate the areas of Citrus County that are subject to flood
from storm surge from hurricanes or other severe storm event. It shows the
worst case scenario that would be generated by a storm making landfall in the
county. It does not show the surge from any particular track, or from all
tracks. It does show the worst possible case for each category of tropical
storm or hurricane.
Although the entire County, including the City of Crystal River and the City of
Inverness, may be affected by tropical storms and hurricanes, the City of
Inverness is not vulnerable to coastal storm surge. From the SLOSH maps, it
may be concluded that the VE zones would be inundated during a Category 1
storm. The SLOSH map indicates that a significant portion of the County,
including the majority of the City of Crystal River, would be inundated in a
Category 1 hurricane. As the category of the hurricane increases from a
Category 1 to a Category 5, additional land area will become inundated
(Figure 4-5).
Figure 4-5: Citrus County Storm Surge Inundation

Source: WRPC, 2010
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4.6.3 Probability
The probability of a tropical storm or hurricane affecting Citrus County, the City of
Crystal River or the City of Inverness is high. It is expected that a hurricane
would pass over or near Citrus County every 2 years. The last 20 years appears
to have the largest gap in the historical record. In order to estimate the
frequency of occurrence, the number of hurricanes is compared to the length of
the period of record, which is from 1852 to 2013, and is 161 years. This
information defines the recurrence interval, which is an estimate of the amount of
time, on average, during which one occurrence of a given category of hurricane
will take place. In reality, a storm can occur multiple times during one recurrence
interval, and the recurrence interval is only an estimated average time period.
Recurrence intervals for hurricanes and tropical storms within and in the vicinity
of Citrus County are presented in the Table 4-10.
Table 4-10: Estimated Recurrence Intervals of Hurricanes and
Tropical Storms within 10 miles of Citrus County
Storm Type
Tropical Storm
Category 1
Category 2
Category 3
Category 4
Category 5
Tropical Storms
and all Hurricanes

Number of occurrences with
center of storm track within
10 miles of Citrus County
22
8
No record
2
No record
No record
32

Recurrence Interval (years)
7
20
-82
--5

Another source of hurricane frequency prediction is the Forecast of Atlantic
Seasonal Hurricane Activity, performed annually by the members of the Colorado
State University Hurricane Forecast Team, including Dr. William Gray. The
forecasts include individual monthly predictions activity and seasonal and
monthly US hurricane landfall probabilities. The prediction varies annually based
on several atmospheric and oceanic factors and is available at
http://www.hurricane.atmos.colostate.edu/forecasts.
4.6.4 Summary of Impacts
The impacts from hurricanes include property damages from high winds and
wind-born debris, property and environmental damages from hurricane-induced
storm surge along the coastal area, and inland flooding. In Citrus County,
hurricane induced storm surge can impact the area along the coast including
areas of the unincorporated County as well as almost all of the City of Crystal
River. Hurricane winds can impact the whole County, although the winds can be
lower farther inland, depending on the path and distance of the hurricane. Tall
structures, like radio towers, can be destroyed by hurricane force winds; some
structures, such as mobile homes, are particularly at risk. While inland flooding
can also impact the entire County, areas within the 100- and 500-year flood
zones and areas with known stormwater drainage problems would be at greater
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risk from inland flooding.
Inland flooding from hurricane rains can also impact residents in Citrus County,
the City of Crystal River and the City of Inverness, especially areas prone to flash
flooding or sheet flow and floodplain areas along the Withlacoochee River and
the Crystal River. Hurricanes can bring 6 to 12 inches of rainfall to the area it
crosses, and some have brought much more. The rain can flood structures
along the Withlacoochee, Homosassa and Crystal Rivers, impact traffic, overtax
the stormwater drainage system, and hamper evacuation routes that could
severely reduce the number of hours available for the overall evacuation.
There is nothing that would prevent Citrus County from being impacted by the
most severe hurricane event. This would have a catastrophic impact on the
county and would result in severe regional impacts.
Citrus County and the City of Crystal River have a high vulnerability to
hurricanes, including a Category 4 or Category 5 event, the impact of which
would be catastrophic. The number of people affected by hurricanes and coastal
storms is significant, and the economic and response costs could be so high that
the local governments could not absorb them in order to facilitate recovery.
Table 4-11 identifies Citrus County’s evacuation clearance times.
This
information was updated as part of the 2010 Statewide Regional Evacuation
Study conducted by the Regional Planning Councils.
Table 4-11: Citrus County Evacuation Clearance Times
Evacuation
Evacuation
Evacuation
Evacuation
Level A
Level B
Level C
Level D
Base
Base
Base
Base
Scenario
Scenario
Scenario
Scenario
Clearance Time to
12.5
12.5
14.0
13.5
Shelter
In-County
13.5
13.5
15.0
17.0
Clearance Time
Out of County
13.5
14.0
15.0
17.0
Clearance Time

Evacuation
Level E
Base
Scenario
14.5
17.0
18.0

4.7 Extreme Summer Heat
4.7.1 General Description
Temperatures that hover 10 degrees Fahrenheit or more above the average high
temperature for the region and lasts for several weeks are defined as extreme
heat. A heat wave is primarily a public health concern.
4.7.1.1 Extent
In 1979, R.G. Steadman, a meteorologist, developed the Heat Index shown in
Table 4-12 to illustrate the risks associated with extreme summer heat. The
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heat disorders listed are for the general effect on people in high risk groups.
The Heat Index, also called apparent temperature, is a measure of how hot it
really feels when relative humidity is factored in with the actual air
temperature. The extent is 105°F, as the record high temperature for the
County is 105°F on September 7, 1955.
Table 4-12: Heat Danger Categories

Danger Category
IV Extreme Danger

III Danger

II Extreme Caution
I Caution

Heat Disorders
Heatstroke or sunstroke highly likely
with continued exposure
Sunstroke, heat cramps, or heat
exhaustion likely; heat stroke possible
with prolonged exposure and/or
physical activity
Sunstroke, heat cramps, or heat
exhaustion possible with prolonged
exposure and/or physical activities
Fatigue possible with prolonged
exposure and/or physical activity

Apparent Temperature (°F)
>130

105-130

90-105
80-90

Source: http://www.srh.noaa.gov/oun/?n=safety-summer-heatindex

4.7.2 Previous Occurrences
Although the average summer temperature in Citrus County is 84°F, high heat
episodes can occur. The temperature usually peaks in July and August;
however, the temperature has been known to soar to 100°F in May. The hazards
associated with such events primarily affect very young or elderly residents.
Sustained episodes of high heat can result in illness and fatalities in susceptible
populations. Given the demographic trends experienced in the county, this
potential hazard is expected to increase. From 2009 to 2014, there were no
recorded occurrences of extreme summer heat impacting Citrus County to the
extent that we were required to take any response actions beyond public service
announcements to provide general guidance to avoid heat stroke.
4.7.2.1 Location
Extreme heat can occur anywhere within the County, including the City of
Crystal River and the City of Inverness. Transient, low or fixed income and
elderly populations are at the greatest risk from extreme heat.
4.7.3 Probability
The probability of occurrence is Moderate given the historical weather patterns.
4.7.4 Summary of Impacts
There were no events of extreme summer heat recorded in Citrus County from
2009 to 2014, therefore the following description relates to potential impacts of
extreme heat events in the future. Extreme summer heat can impact power
usage and generation; however, it rarely results in structural losses. Losses to
agriculture would depend on when in the growing season the impact occurred
and could result in less than 10 percent losses or up to 100 percent losses,
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depending on the crop coverage.
During extended periods of very high temperatures or high temperatures with
high humidity, individuals can suffer a variety of ailments, including heat stroke,
heat exhaustion, heat syncope, and heat cramps.
•

Heat stroke in particular is a life threatening condition that requires
immediate medical attention. It exists when the body's core
temperature rises above 105°F as a result of environmental
temperatures. Patients may be delirious, stuporous, or comatose.
The death-to-care ratio in reported cases in the US averages about
15 percent.

•

Heat Exhaustion is much less severe than heat stroke. The body
temperature may be normal or slightly elevated. A person suffering
from heat exhaustion may complain of dizziness, weakness or
fatigue. The primary cause of heat exhaustion is fluid and
electrolyte imbalance. The normalization of fluids will typically
alleviate the situation.

•

Heat syncope is typically associated with exercise by people who
are not acclimated to exercise. The symptom is a sudden loss of
consciousness. Consciousness returns promptly when the person
lies down. The cause is primarily associated with circulatory
instability as a result of heat. The condition typically causes little or
no harm to the individual.

•

Heat cramps are typically a problem for individuals who exercise
outdoors, but are unaccustomed to heat.
Similar to heat
exhaustion it is thought to be a result of a mild imbalance of fluids
and electrolytes.

The impact from extreme summer heat is minor. Vulnerable populations include
elderly, transient, and low-income residents. Crops and livestock can also be
vulnerable to extreme heat. The vulnerability in Citrus County, the City of Crystal
River, and the City of Inverness to extreme summer heat is considered to be low.
4.8 Flash Floods and Flooding
4.8.1 General Description
Flooding generally refers to conditions of partial or complete inundation of
normally dry land areas from the overflow of inland or tidal water and of surface
water runoff from any source. Flood damage is proportional to the volume and
the velocity of the water. High volumes of water can move heavy objects and
undermine roads and bridges. Flooding can occur as a result of precipitation
upstream without any precipitation occurring near the flooded areas. Flooding
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can also facilitate other hazards such as health concerns and hazardous material
events.
Based on frequency, floods are the most destructive category of natural hazards
in the United States. The loss of life, property, crops, business facilities, utilities
and transportation are major impacts of flooding. Economic losses from impacts
to major transportation routes and modes, public health and other environmental
hazards are key factors in long-term recovery. Florida is repeatedly impacted by
flooding: 23 of 64 FEMA-declared disasters in Florida involved a flooding
component. Many of the remaining declarations were tropical storms and
hurricanes that also included significant amounts of water, storm surge, and rain.
Floodplains are defined as any land areas susceptible to being inundated by
water from any flooding source. Approximately 37% of Citrus County lies within
the 100-year floodplain. The floodplain zones for Citrus County are shown in
Figure 4-6 and described in Table 4-14. Citrus County, as well as the City of
Crystal River and the City of Inverness, is affected by a large number of weather
systems which result in flooding. Areas along waterways, including lakes, rivers,
streams and wetlands, are particularly susceptible to flooding due to heavy
storms and rain or storm surge.
According to the Citrus County Flood Insurance Study, the Withlacoochee River
flows in a northwesterly direction and forms the northern and eastern boundary of
the County. The drainage area encompasses approximately 1,980 square miles.
The Tsala Apopka Chain of Lakes spread out over approximately 24,000 acres.
Three separate pools, Floral City, Inverness, and Hernando, are interconnected
and also connect to the Withlacoochee River by canals or sloughs. The Crystal
River flows in a northwesterly direction and is a spring-fed river with a relatively
small drainage area.
General flooding is caused by periods of intense rainfall causing ponding and
sheet runoff in the low, poorly-drained areas. The Withlacoochee River also
exceeds its floodplain during high river stages. The Tsala Apopka Chain of
Lakes is also known to flood during intense rainfall and high Withlacoochee River
stages. Low-lying coastal areas are susceptible to flooding and storm surge
caused by hurricanes, tropical storms and coastal storms such as northeasters
(nor'easters).
The northern and eastern portions of the County lie within the Withlacoochee
River floodplain.
Flash floods, as the name suggests, occur suddenly after a brief but intense
downpour. They move fast and terminate quickly. Although the duration of these
events is usually brief, the damages can be quite severe. Flash floods also result
as a secondary effect from other types of disasters, including large wildfires and
dam breaks. Wildfires remove vegetative cover and alter soil characteristics,
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increasing the quantity and velocity of stormwater runoff and dam breaks release
large quantities of water into receiving drainage ways in a very short timeframe.
Flash floods are the number one weather related killer, with approximately 140
deaths recorded in the United States each year, however, there is no record of
flash flooding in Citrus County. Table 4-13 lists some of the causes of flash
floods and riverine floods.
Table 4-13: Riverine Floods Versus Flash Floods – Causes

Causes of Flooding

Causes of Flash floods

Low lying, relatively undisturbed topography
High season water tables
Poor drainage
Excess paved surfaces
Constrictions – filling
Obstructions – bridges
Soil characteristics

Hilly/mountainous areas
High velocity flows
Short warning times
Steep slopes
Narrow stream valleys
Parking lots & other impervious surfaces
Improper drainage

Source: FEMA, Understanding your Risks

4.8.1.1 Extent
The extent of flooding can be measured in depth of water. Base flood
elevations are the computed elevation to which floodwater is anticipated to
rise during the base flood. Base Flood Elevations (BFEs) are shown on Flood
Insurance Rate Maps (FIRMs) and on the flood profiles. Citrus County’s
greatest BFE is approximately 19 feet in some areas. However, it is possible
for these levels to be exceeded. The extent of flooding associated with a 1
percent annual probability of occurrence, the base flood, is used as the
regulatory boundary by a number of government agencies. Also referred to
as the "Special Flood Hazard Area," this boundary is a convenient tool for
assessing vulnerability and risk in flood-prone communities since many have
maps available that show the extent of the base flood and likely depths that
will be experienced. The base flood is often referred to as the "100-year
flood." Table 4-14 describes the magnitude of flooding associated with flood
zones designations.
Experiencing a 100-year flood does not mean a similar flood cannot happen
for the next 99 years; rather, it reflects the probability that, over a long period
of time, a flood of that magnitude should occur in only 1 percent of all years.
Smaller floods occur more often than larger and more widespread ones.
Table 4-14: Definitions of NFIP Zones
AE

X500

X

Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of
a 30-year mortgage. In most instances base flood elevations (BFEs) derived from
detailed analyses are shown at selected intervals within these zones.
An area inundated by 500-year flooding; an area inundated by 100-year flooding with
average depths of less than 1 foot or with drainage areas less than 1 square mile; or an
area protected by levees from the 100-year flooding.
Areas outside the 1-% annual chance floodplain, areas of 1% annual chance sheet flow
flooding where average depths are less than 1 foot, areas of 1% annual chance stream
flooding where the contributing drainage area is less than 1 square mile, or areas
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A

ANI
IN

VE

UNDES
AO

D

AH

V

100IC

protected from the 1% annual chance flood by levees. No Base Flood Elevations or
depths are shown within this zone. Insurance purchase is not required in these zones.
Flood zone area with a 1% annual chance of flooding and a 26% chance of flooding over
the life of a 30-year mortgage. Because detailed analyses are not performed for such
areas, no depths of base flood elevations are shown within these zones.
An area that is located within a community or county that is not mapped on any
published FIRM.
An area designated as within a ―Special Flood Hazard Area‖ (of SFHA) on a FIRM. This
is an area inundated by 100-year flooding for which no BFEs or velocity may have been
determined. No distinctions are made between the different flood hazard zones that may
be included within the SFHA. These may include Zones A, AE, AO, AH, AR, A99, V, or
VE.
Coastal areas with a 1% or greater chance of flooding and an additional hazard
associated with storm waves. These areas have a 26% chance of flooding over the life of
a 30-year mortgage. Base flood elevations derived from detailed analyses are shown at
selected intervals within these zones.
A body of open water, such as a pond, lake, ocean, etc., located within a community‘s
jurisdictional limits that has no defined flood hazard.
River or stream flood hazard areas and areas with a 1% or greater chance of shallow
flooding each year, usually in the form of sheet flow, with an average depth ranging from
1 to 3 feet. These areas have a 26% chance of flooding over the life of a 30-year
mortgage. Average flood depths derived from detailed analyses are shown within these
zones.
Areas with possible but undetermined flood hazards. No flood hazard analysis has been
conducted. Flood insurance rates are commensurate with the uncertainty of the flood
risk.
Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with an
average depth ranging from 1 to 3 feet. These areas have a 26% chance of flooding over
the life of a 30-year mortgage. Base flood elevations derived from detailed analyses are
shown at selected intervals within these zones.
Coastal areas with a 1% or greater chance of flooding and an additional hazard
associated with storm waves. These areas have a 26% chance of flooding over the life of
a 30-year mortgage. No base flood elevations are shown within these zones.
An area where the 100-year flooding is contained within the channel banks and the
channel is too narrow to show to scale. An arbitrary channel width of 3 meters is shown.
BFEs are not shown in this area, although they may be reflected on the corresponding
profile.

4.8.2 Previous Occurrences
The Flood Insurance Study (FIS) reported previous flood events in this area in
1934, 1950, 1960, and 1974. The NWS reports 27 flood events between 1960
and 2013. Records were found for some of the major events and their impacts
including:
1950 Hurricane Easy hit as a Category 3 after doing a loop in the Gulf of
Mexico. Heavy flooding was reported after receiving nearly 40 inches of
rain.
1960 Tropical Storm Donna struck Florida on September 11, 1960, and then
moved north, eventually reaching New England. Donna was the only
storm to produce hurricane force winds in Florida, the Mid Atlantic States
and New England. It was responsible for 50 deaths in the United States.
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1964 Hurricane flooding occurred in September 1964 as a result of Hurricane
Dora. Dora was the first hurricane recorded to move inland from the east
over extreme northwestern Florida.
1974 In June 1974 an estimated 17.74 inches of rain resulting in severe
flooding.
1993 Known as the "no name storm" that hit Citrus County on March 13, 1993,
the storm produced hurricane force winds and tidal surges between 8 and
12 feet. More than 3,100 Citrus homes were damaged; power lines,
phone lines and trees were downed. The City of Crystal River's offices
flooded, destroying important documents and the entire fleet of fire trucks.
Businesses along Citrus Avenue and US19 were also flooded. The
County received more than $1 million in Federal disaster relief to repair
washed out roads and bridges, and remove storm debris. Residents and
business owners received about $20 million in grants or low interest loans.
1995 Tropical Storm Jerry moved onshore north of West Palm Beach and
continued northwest across West Central Florida with the center of
circulation moving off the Citrus County shoreline. Jerry remained
stationary along the Citrus County shoreline through mid-afternoon of the
24th before heading northwest into the Northeast Gulf of Mexico by late
afternoon with no further intensification. The strongest winds reported
over West Central Florida from Jerry was a 45 knot wind gust in Sarasota.
Minimal rainfall occurred with the center of Jerry as it moved northwest
across the Florida peninsula; however, significant rainfall from extreme
outer rain bands of Jerry occurred over coastal areas of West Central and
Southwest Florida on the 24th and 25th. Rainfall totaled 10 to 15 inches.
Storm tides averaged 1 to 1.5 feet above normal mean sea level in Citrus
County after Jerry moved offshore during the 24th and 25th.
1996 Tropical Storm Josephine struck the coast of Florida in October and
resulted in severe flooding and property damage that exceeded $2.9
million.
1998 The Withlacoochee River at Holder crested at 10.5 feet, 2.5 feet above the
flood stage of 8 feet. Up to 200 homes in the Arrowhead subdivision were
damaged by floodwaters near SR200 north of CR491. Flooding from
intense rainfall occurred throughout January, February, March, and April
resulting in over $3.625 million in property damages.
2003 Rainfall was reported as more that 28 inches in portions of Citrus County
in June (See Figure 7).
2004 Widespread heavy rain combined with saturated ground and swollen
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rivers following Hurricane Frances and Jeanne caused the Withlacoochee
River at Holder (flood stage 8 feet) to reach an all-time high of 10.86 feet
on September 30, 2004. At Dunnellon, the Withlacoochee River (flood
stage 29 feet) reached 30.41 feet on September 27, 2004.
2008 Widespread heavy rain of 6 to 9 inches occurred in Citrus County during
Tropical Storm Fay in August 2008 but no major damage was reported.
Table 4-15: Flood Events and Impacts, 2009-2014
Location

Date

Crystal River Arpt

3/11/2010

Property
Damage
2.00K

Impacts

There were several road closures in Inverness, a few cars were stranded
due to the high water near the intersection of South Apopka Avenue and
US Highway 41, a wastewater lift station in Crystal River overflowed.
Throughout the entire event, the Inverness Airport received 3.92 inches of
rain. A mesonet site 5.3 miles north-northeast of Crystal River had 7.21
inches of rain. Other mesonet sites had 6.04 inches 3 miles northwest of
Citrus Springs and 5.72 inches 1.6 miles north of Hernando. The
cooperative station near Inverness received 5.56 inches of rain.
3/31/2011
Photos taken by District engineers recorded flooding after a large storm
Citrus (Zone)
event of 9.32 inches of rain. The storm event had a total rainfall of over 8
inches in many areas of the watershed. The peak intensity at the
verification locations was 2.5 in/hr.
5/29/2012 108.00K Tropical Storm Beryl produced an area of 5 to 8 inches of rain that caused
Lecanto
flooding in an area bounded by Brooksville to Inverness to Homosassa
Springs. One home in the 5600 block of South Hills Point had 31 inches of
water in the home. Several other homes in the area had 8-14 inches of
water in the home. Monetary damage listed in this report is a rough
estimate.
6/25/2012 127.00K In Citrus County, rainfall of over 9 inches fell across the county from
Citrus (Zone)
Tropical Storm Debby, with the highest storm total rainfall reported at the
CoCoRaHS site near Hernando of 12.07 inches. The storm caused mostly
minor damage, however, significant damage occurred with a tornado and
several homes were flooded with 1 to 3 feet of water. The Kings Bay
neighborhood had significant street flooding on the 25th and 26th.
Additionally, several streets were flooded in Homosassa with up to 2 feet
of water covering roadways on the 26th. The storm impacted 140
residents or a total of $127 thousand. Total individual assistance of $127K
was paid out to 140 residents, including $112K in damage to housing.
6/6/2013 0.00K
In Citrus County, tropical storm force winds were felt along the coast
Citrus (Zone)
during the afternoon of the 6th. Storm total precipitation ranged from 2
inches to almost 6 inches across the county, with the CoCoRaHS site FLCT-7 located 5.3 miles north-northeast of Crystal River measuring the
highest total of 5.87 inches. Peak storm tide was estimated to be around 5
feet MLLW on the afternoon of the 6th. Subtracting the predicted
astronomical tide, the highest storm surge was estimated to be around 3 to
4 feet MLLW late in the afternoon of the 6th.
Source: http://www.ncdc.noaa.gov/stormevents/

4.8.2.1 Location
The historic, economic, and cultural development of Citrus County occurred
mainly along coastal and riverine areas. Not surprisingly, these areas are
also most susceptible to flood damages (see Figure 4-6).
For example, in the City of Crystal River, the "historical" downtown area
derives its significance from past generations of people who owned and
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worked at its cedar mills and "working waterfront" businesses. Many of the
older commercial and residential structures do not comply with current
floodplain requirements. Many of the historically significant buildings are
modest cottages located in a portion of downtown known as "Michigantown"
(lying in a particularly flood-prone area).
Another portion of the City of Crystal River, known as "Knight's Addition,”
located immediately east of US 19, is subject to flooding from heavy rains
and, to a lesser degree, from coastal flooding. Other flood-prone regions of
the County exhibit similar areas of historic, cultural, and religious significance.
Figure 4-6: Citrus County 100 Year Floodplain

Source: WRPC, FEMA FIRM, 2014

Additionally, a number of sections of major State and County road segments are
known flood areas. These areas include the following:
•US 19 - from West Emerald Oaks Drive south to the intersection with SR 44.
• Fort Island Trail- from the Gulf of Mexico to the intersection with US19; from
Crystal River to 1 mile past the intersection with CR 486; and from Inverness
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intersection of US 41 east to Sumter County.
•CR 494 - from Ozello to the intersection with US 19.
•CR 490 - from Homosassa to 3 miles east of US19 intersection.
•CR 480 - from Chassahowitzka to 1 mile east of intersection with US 19.
•CR 491 - from near intersection of US 41 to intersection of SR 200.
•SR 200 - from 1 mile north of intersection with US 41 to Marion County.
•CR 48 - from Floral City east to Sumter County.
Northwest Quadrant
W. Tolle Lane
N. Eubanks Terrace
W. Elaine Street
N. Alder Avenue
N. Cacalia Avenue
W. Flaxen Drive
W. Emerald Oaks Drive
W. Deepwoods Drive
W. Adirondack Street

Northeast Quadrant
E. Riverside Drive
S. Fillmore Street
Roosevelt Boulevard
E. Spruce Drive
N. Dixie Drive

Southwest Quadrant
S. Mason Creek Road
S. Seminole Place
W. Yulee Drive
W. Fishbowl Drive
W. Bradshaw Street
W. Doe Lane
W. Halls River Road
W. Grover Cleveland
Boulevard
S. Grandmarch Avenue
S. Lecanto Highway
W. Homosassa Trail
S. Lantana Way
S. Oak Ridge Drive
W. Fort Island Trail
W. Dixie Shores Drive
W. Ozello Trail
W. Pine Bark Lane
N. Watersedge Drive
N. Lochview Terrace
W. Douglas Street

Southeast Quadrant
N. Little John Avenue
N. Robinhood Road
S. Redbud Terrace
E. Raintree Court
E. Birchbark Court
E. Moss Court
E. Ash Court
S. Crabtree Point
S. Marlene Point
S. Mulberry Point
S. Flora Point
S. Fauna Point

4.8.3 Probability
Based on historical occurrences, and because Citrus County, as well as the City
of Crystal River and the City of Inverness, is affected by a large number of
weather systems which result in flooding, the probability of flood events occurring
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in Citrus County, the City of Crystal River, and the City of Inverness is High.
Citrus County flood hazards are largely tied to geologic and topographic drainage
features throughout the county and the location (horizontal and vertical) of
structures relative to the floodplain.
When investigating the location of such hazards, typical practice analyzes the
extent of large-scale design events on a community. These design events are
normally based on a 100-year probabilistic storm event, or an event that has a 1
percent annual chance of occurring. The area affected by this event is typically
referred to as the floodplain.
The probability of freshwater flooding has been quantified by the Federal
Emergency Management Agency (FEMA) through the National Flood Insurance
Program. Areas subject to flooding, the Velocity Zone, 100-year flood plain and
the 500-year floodplain, have been delineated on Flood Insurance Rate Maps
(FIRMs) for every jurisdiction in the region. Moderate to low risk areas include
zones B, C and X. High risk areas include zones A, AE, AH, AO, and AR. High
risk coastal areas include the Velocity zones (Zones V, VE, V1-V30) and
undetermined risk areas (Zone D). Approximately 37% of Citrus County lies
within high risk areas (specifically, Zones A, AE, and VE)
As part of the efforts under the National Flood Insurance Program (NFIP), FEMA
investigated the possible frequency and magnitude of flooding events within
Citrus County. The results of these analyses by FEMA form the Citrus County
FIS, recently updated in September 2014. The FIS applied computer models to
predict flooding levels for the 100-year storm event. More recent studies have
updated this information for coastal areas in western Citrus County (USACE,
1996).
Riverine floods are described in terms of their extent (including the horizontal
area affected and the vertical depth of floodwaters) and the related probability of
occurrence. Flood studies use historical records to determine the probability of
occurrence for different extents of flooding. The probability of occurrence is
expressed as the percent chance a flood of a specific extent will occur in any
given year (shown in Table 4-16). On the other hand, flash floods cannot be
predicted accurately and happen whenever there are heavy storms.
Table 4-16: Flood Probability Terms
Flood
Recurrence
Intervals

10 year
50 year
100 year
500 year

Chance of
occurrence
in
any given
year
10%
2%
1%
0.2%
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4.8.4 Summary of Impacts
Flooding of vacant land or land that does not have a direct effect on people or the
economy is generally not considered a problem. Flood problems arise when
floodwaters cover developed areas, locations of economic importance, and
infrastructure. Damage to buildings, particularly residential buildings, is the
largest impact from flooding that occurs in Citrus County, the City of Crystal
River, and the City of Inverness.
There are a significant number of people living along the coast who would be
affected by coastal flooding resulting primarily from tropical storms and
hurricanes. The probability of repeated inland flooding, inability to accommodate
the existing drainage problems due to a lack of funding, and the location of the
pre-FIRM housing stock results in a high level of vulnerability. The economic
costs and the response costs are high.
4.8.5 Flood Insurance
As part of Citrus County's participation in the NFIP, residents and businesses are
eligible to obtain flood insurance policies. In the incorporated areas of the City of
Crystal River and the City of Inverness there are currently 1,128 and 113 policies
in effect, respectively. The unincorporated area of Citrus County has 5,848
policies in effect. These policies have a total coverage of $1,427,155,000 with a
total premium of $5,800,717. To date, the NFIP has paid $64,549,230 to
residents and businesses in the county for 3,355 total losses. The residents and
businesses in the City of Crystal River and the City of Inverness have received
payments of $19,557,051 and $107,362 for 949 and 10 losses, respectively. The
unincorporated area of the County has had 2,396 losses with a payout of
$44,884,817. These include both "direct" and "write-your-own" types of policies.
Citrus County joined the Community Rating System (CRS) in October 2001, and
is currently a Class 6 Community. The Class 6 rating allows Citrus County
residents in the Special Flood Hazard Areas (SFHA – A and V zones) of the
unincorporated areas to receive a 20 percent reduction in their flood insurance
premiums. Moving up to a Class 1 rating provides a 45 percent reduction in flood
insurance premiums. Neither the City of Crystal River nor the City of Inverness
participates in the CRS program at this time, however the City of Crystal River is
currently pursuing application to participate in the CRS.
4.8.6 Repetitive Losses
Repetitive loss properties are another means to identify flood hazards.
Associated with the FEMA NFIP, repetitive loss properties are defined as those
policies having two or more flood insurance claims of $1,000 or more within a 10year period beginning in 1978. Based on the most recent information available
(10/2014), there are 4,671 such properties in Citrus County and an additional 145
in the City of Crystal River. However, a number of these have been mitigated.
The City of Crystal River is currently preparing the required paperwork for
submittal to have those properties that either do not lie within their community or

64

CITRUS COUNTY LOCAL MITIGATION STRATEGY

they are unable to identify, removed from their Repetitive Loss List. The
breakdown of the type of structures represented by these numbers is as follows:
Citrus County – CID 120063: 28 have been removed from the list due to our
inability to identify them, they have been mitigated or otherwise removed from
list. The balance of these properties are broken out as follows:
• Residential = 2,811
• Condo’s = 266
• Commercial = 52
• Industrial = 6
• Agricultural = 28
• Institutional = 31
• Government = 12
• Vacant = 1,384
• Miscellaneous = 81
City of Crystal River – CID 120340: Of these 122, properties, 1 residential
property has been removed and 5 residential properties have been mitigated.
• Residential = 115
• Commercial = 7
There are no recorded repetitive loss properties identified in the City of
Inverness.
Review of repetitive loss locations serves as a rough indicator of flood hazard
concern areas. Unfortunately, use of these sites in this manner can lead to
misdirected mitigation efforts. Repetitive loss properties are identified only if the
owner has NFIP coverage. These repetitive loss locations do not reveal those
areas where NFIP policyholders do not file claims, do not make the $1,000
threshold, or for those people who do not have flood insurance policies (because
of income or lack of knowledge). For this reason, any study analyses will use
this tool as a means to supplement flood assessments.
The Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of 2004 ("the
Act") amended the National Flood Insurance Act of 1968 to reauthorize the NFIP
through 2008 and to establish and enhance programs to mitigate losses to
repetitive loss properties. It increased the funding under the existing Flood
Mitigation Assistance Program from $20 million a year to $40 million a year;
modified current Increased Cost of Compliance Insurance Coverage to expand
coverage and to allow its use as non-Federal cost share for mitigation projects.
The Act defined severe repetitive loss properties as 1 to 4 family residences that
have had 4 or more claims exceeding $5,000 and cumulatively exceeding
$20,000 or which have had at least 2 claims that cumulatively exceed the
building value. If a mitigation action is proposed for a severe repetitive loss
property and the offer is refused, the chargeable premium rate for the property is
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to be increased to 150 percent of the current premium. On each subsequent loss
of more than $1,500, the premium is increased 150 percent of the premium at the
time of the loss. Premiums are capped at the estimated risk premium rate for the
area. Increased deductibles may be selected to offset the increased premiums.
In 2006, the LMS Working Group prepared a Severe Repetitive Loss Properties
Prioritization Worksheet (see Appendix) to be used in the event that several
applications for mitigation assistance are submitted at the same time. This
worksheet was adopted by Resolution by all jurisdictions and is included in this
update of the overall LMS document.
4.9 Drought
4.9.1 General Description
Drought is a condition of climatic dryness severe enough to reduce soil moisture
and water and snow levels below the minimum necessary for sustaining plant,
animal, and economic systems. Drought is a complex physical and social
process of widespread significance. It is not usually statewide phenomena as
differing conditions in the State often make drought a regional issue. Despite all
of the problems that droughts have caused, it is difficult to define and there is no
universally accepted definition because drought, unlike floods, is not a distinct
event. Droughts are often the result of many complex factors such that it often
has no well-defined start or end and the impacts vary by affected sector, thus,
often making definitions of drought specific to particular affected groups.
The most commonly used drought definitions are based on meteorological,
agricultural, hydrological, and socioeconomic effects.
•Meteorological drought is often defined by a period of substantially diminished
precipitation duration and/or intensity.
The commonly used definition of
meteorological drought is an interval of time, generally on the order of months or
years, during which the actual moisture supply at a given place consistently falls
below the climatically appropriate moisture supply.
•Agricultural drought occurs when there is inadequate soil moisture to meet the
needs of a particular crop at a particular time. Agricultural drought usually occurs
after or during meteorological drought, but before hydrological drought and can
also affect livestock and other dry-land agricultural operations.
•Hydrological drought refers to deficiencies in surface and subsurface water
supplies. It is measured as streamflow, snowpack, and as lake, reservoir and
groundwater levels. There is usually a delay between lack of rain or snow and
less measurable water in streams, lakes, and reservoirs. Therefore, hydrological
measurements tend to lag behind other drought indicators.
•Socioeconomic drought occurs when physical water shortages start to affect
the health, well-being, and quality of life of the people, or when the drought starts
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to affect the supply and demand of an economic product.
4.9.1.1 Extent
U.S. Drought Monitor Classification Scheme is a commonly used index that
identifies general drought areas, labelling droughts by intensity, with D1 being
the least intense and D4 being the most intense (see Table 4-17). D0,
drought watch areas, are either drying out and possibly heading for drought,
or are recovering from drought but not yet back to normal, suffering long-term
impacts such as low reservoir levels. The worst period of drought in Citrus
County was categorized as D4, therefore D4 Exceptional Drought is the
extent of drought in Citrus County.
The Keetch-Byram drought index is another measurement and calculation
system for determining soil moisture content and resulting drought conditions.
The system predicts the moisture content and resulting drought conditions.
The system predicts the moisture content of the top 8 inches of soil based on
precipitation types, amounts and duration. The index ranges from 0 (soil
moisture saturation) to 800 (no moisture within the top 8 inches /severe
drought).
4.9.2 Previous Occurrences
From late November 2010 through mid-December 2010, all of Citrus County
experienced Moderate Drought (D1) conditions.
Between 2010 and 2014, the US Drought Monitor estimated that Citrus County,
Crystal River, and Inverness experienced 88 weeks of Abnormally Dry (D0) to
Extreme Drought (D3) conditions. The months of March through May of 20112013 had the highest number of weeks with drought (D0-D3) conditions. In
January 2011 and Spring 2012, Citrus County, Crystal River, and Inverness
experienced 8, 7, and 9 weeks of Extreme drought (D3) conditions, respectively.
Because these periods of drought conditions were not prolonged, drought
impacts were not measurable; therefore the following description in the Impacts
section and in the Drought Severity Classification Table below relate to potential
impacts of drought events in the future.
4.9.2.1 Location
Droughts can occur anywhere within the County, including the City of Crystal
River and the City of Inverness.
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Table 4-17: Drought Severity Classification

Abnormally Dry
Moderate Drought

-1.0 to -1.9

Going into drought:
short-term dryness
slowing planting,
growth of crops or
pastures. Coming
out of drought:
some lingering
water
deficits; pastures
or crops not fully
recovered

Some damage to
crops, pastures;
streams, reservoirs,
or wells low, some
water shortages
developing or
imminent; voluntary
water-use
restrictions
requested

Severe
Drought

Possible Impacts

Crop or pasture
losses likely; water
shortages common;
water restrictions
imposed

D3

Extreme
Drought

Descrip
tion

Major crop/pasture
losses; widespread
water shortages or
restrictions

D4

Exceptional Drought

Catego
ry

Palmer
Drought
Index

Exceptional and
widespread
crop/pasture
losses; shortages
of water in
reservoirs, streams,
and wells creating
water emergencies

D0

D1

D2

-2.0 to -2.9

-3.0 to -3.9

CPC
Soil Mo
isture
Model (
Percent
iles)

USGS
Weekly
Streamflo
w
(Percentil
es)

Standardize
d
Precipitatio
n Index
(SPI)

Objective
Short and
Long-term
Drought
Indicator
Blends
(Percentiles
)

21-30

21-30

-0.5 to -0.7

21-30

11-20

6-10

20-Nov

10-Jun

-0.8 to -1.2

-1.3 to -1.5

11-20

6-10

-4.0 to -4.9

3-5

5-Mar

-1.6 to -1.9

3-5

-5.0 or less

0-2

0-2

-2.0 or less

0-2
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4.9.3 Probability
Historically, Citrus County has experienced periodic drought conditions; however,
they were usually not of such a prolonged nature. Past climatic patterns of
prolonged La Nina conditions within the Pacific region has resulted in the
county’s more dry local weather conditions and these conditions are expected to
repeat. The probability of the county experiencing intermediate periods of
moderate drought conditions is high.
4.9.4 Summary of Impacts
There were no events of prolonged drought conditions recorded in Citrus County
from 2009 to 2014, therefore the following description relates to potential impacts
of prolonged drought events in the future. Prolonged moderate drought
conditions impact the county’s surface water resources. With water levels at a
point where water restrictions are expanded to include agriculture, both
vulnerability and impact could increase significantly. In addition to straining water
supplies and lowering lakes and rivers, the lack of rain could mean a more
severe wildfire season that peaks in April and May, when temperatures rise and
plants dry. Many of the county’s smaller lake and pond resources as well as
wetland areas may experience loss of surface waters and exposure of the bottom
beds, the majority comprised of dead vegetative peat or muck layers. These
areas were now exposed to increased human encroachment, lightning strike
exposure and wildland fire occurrence rates. The Florida Forest Service’s Fire
Risk Assessment System data indicates that when a region is experiencing
moderate drought conditions for a prolonged period, the same region
experiences a moderate to severe wildland fire season 98.5% of the time. Table
4-18 illustrates the increased number of wildland fires and acres burned caused
by lightning strikes and most likely attributed to increased prolonged drought
conditions.
Table 4-18: Citrus Avg. Fires/Acres Consumed by Calendar Year Period
AVG.
AVG.#
AVG. ACRES
PERIOD
LIGHTNING
WILDFIRES
CONSUMED
CAUSED
2002-2005
64
311
13

4.10

2006-2009

79

1305

22

2010-2012

59

515

13

2013-2014

29

468

6

Wildfires and Urban Interface Fires

4.10.1 General Description
A wildfire is an uncontrolled fire spreading through vegetative fuels, such as
brush, marshes, grasslands, or field lands, exposing and possibly consuming
structures. They often begin unnoticed and spread quickly and are usually
signaled by dense smoke that fills the area for miles around. Wildfires may also
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be called forest fires. For the purpose of this analysis, the term wildfire will be
used. The causes of these fires include lightning, human carelessness, and
arson. An Urban-Wildland Interface fire is a wildfire in a geographical area where
structures and other human development meet or intermingle with wildland or
vegetative fuels.
In response to increasing demand for more accurate and up-to-date wildfire risk
information, the Southern Group of State Forester (SGSF) embarked on a
wildfire risk assessment for the entire South, completing the project in 2005. The
goal of the Southern Wildfire Risk Assessment (SWRA) project was to provide a
consistent, comparable set of scientific results to be used as a foundation for
wildfire mitigation and prevention planning in the Southern states. The SWRA
data has been in use since, and Florida has undertaken updates in recent years.
Products from SWRA incorporated into this LMS include the Wildland Urban
Interface (WUI) updated in 2012, WUI Risk Index, and Burn Probability maps and
data.
4.10.1.1 Extent
The worst wildfire recorded in recent history (March 15, 2000) consumed 600
acres of brush and timber along the U.S. Highway 19 corridor between
Crystal River and County Road 488. Therefore the extent of wildfire is 600
acres. Fires can be rated based on their fire danger rating, which indicates
the predominant fuel types and their capacity to ignite and burn. Table 4-19
illustrates the fire rating used for various fuel types.
Table 4-19: Fire Danger Rating Descriptions

Rating

Description

Low

Fuels do not ignite readily from small firebrands although a more intense heat
source, such as lightning, may start fires in duff or punky wood. Fires in open
cured grasslands may burn freely for a few hours after rain, but wood fires
spread slowly by creeping or smoldering, and burn in irregular fingers. There is
little danger of spotting.
Fires can start from most accidental causes, but, with the exception of lightning
fires in some areas, the number of starts is generally low. Fires in open cured
grasslands will burn briskly and rapidly on windy days. Timber fires spread
slowly to moderately fast. The average fire is of moderate intensity, although
heavy concentrations of fuel, especially draped fuel, may burn hot. Shortdistance spotting may occur, but is not persistent. Fires are not likely to become
serious and control is relatively easy.
All fine dead fuels ignite readily and fires start easily from most causes.
Unattended brush and campfires are likely to escape. Fires spread rapidly and
short-distance spotting is common. High-intensity burning may develop on
slopes or in concentrations of fine fuels. Fires may become serious and their
control difficult unless they are attacked successfully while small.
Fires start easily from all causes and immediately after ignition, spread rapidly,
and increase quickly in intensity. Spot fires are a constant danger. Fires burning
in light fuels may quickly develop intensity characteristics such as long-distance
spotting and fire whirlwinds when they burn into heavier fuels.

Moderate

High

Very High

Source: FEMA’s Understanding your Risks
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4.10.2 Previous Occurrences
For the annual periods from 2010 until the spring of 2014, Citrus County has
experienced, on an annual average, moderate drought conditions with occasional
brief periods of severe drought. Approximately 32% of the county’s total acreage
is wetlands and the prolonged drought conditions have resulted in more loss of
surface water and exposure of bottom lands. For the 2009-2014 time period the
county has experienced, on average, 40 wildland fires per year (Forest Service
suppression actions only) however, with the exception of 2013, the number of
acreage consumed since 2009 has steadily decreased as displayed in Table 420 below. Between 2009 and 2014, excluding controlled or authorized burns,
lightning was the most prevalent cause of wildfire that consumed the largest
number of acres. Potential risks of wildfire include destruction of land, property,
and structures, as well as injuries and loss of life. However, from 2009 to 2014,
impacts from wildfire included destruction of forested land only, with no recorded
injuries or loss of life.
Table 4-20: Citrus County Wildfire Occurrence Rate/Acres Burned Per Calendar Year
#FIRES
ACRES
YEAR
CONSUMED
2009
56
976
2010
59
923
2011
5
469
2012
62
155
2013
38
847
2014
19
89
TOTALS
239
3,459

4.10.2.1 Location
Figure 4-7 combines the WUI Risk Index and reported wildfire incidents
(2010, 2011, and 2012). The Wildland Urban Interface (WUI) Risk Index
layer is a rating of the potential impact of a wildfire on people and their
homes. The key input, WUI, reflects housing density (houses per acre)
consistent with Federal Register National standards. The location of people
living in the Wildland Urban Interface and rural areas is key information for
defining potential wildfire impacts to people and homes. The range of values
is from -1 to -9, with -1 representing the least negative impact and -9
representing the most negative impact. For example, areas with high housing
density and high flame lengths are rated -9 while areas with low housing
density and low flame lengths are rated -1.
The total WUI region representing a 1 mile boundary around all conservation
lands and forest areas is 183 miles and communities within these buffer areas
have the greatest exposure to wildland fire threats. The US Forest Service in
coordination with the State’s Forest Service conducted a community at risk
assessment in 2004 that identified a region or a community’s exposure to
wildland fire threats in the categories of low, medium and high. This
assessment was updated in 2008 and 2012. All of the county’s communities
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at risk and their vulnerability ratings as updated in 2012 are listed in Table 421 below and shown in Figure 4-8. Based on the 2012 update, Citrus County
had 19 communities/regions rated at medium risk and 3 rated as high risk
Figure 4-7: Wildland Urban Interface (WUI) Risk Index and Wildfire Incidents (2010-2012)
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Table 4-21: Citrus County Communities at Risk (CARs) as of 2012 DOF review
(2004)
(2008)
(2012)
Apache Shores
Low
Low
Medium
Arrowhead
Medium
Medium
Low
Beverly Hills
Medium
Low
Medium
Black Diamond
Medium
Chassahowitzka ( interface region)
Medium
High
Medium
Citronelle
Medium
Medium
High
Citrus Hills
Medium
Citrus Springs
Medium
Medium
High
Crystal River
Medium
Medium
Medium
Derosa
Medium
High
High
Floral City
Low
Low
Medium
Hernando
Low
Low
Medium
Highlands
Low
Low
Low
Holder
Medium
Low
Medium
Homosassa
Medium
Medium
Medium
Homosassa Springs
Medium
Medium
Medium
Inverness
Low
Low
Medium
Inverness Highlands North
Medium
Inverness Highlands South
Low
Lecanto
Medium
Low
Medium
Oak Forest
Medium
Low
Medium
Pine Ridge
Medium
Pineola
Medium
Low
Medium
Red Level ( interface region)
High
High
Medium
Sugar mill Woods
Medium
Medium
Medium
Trails End
Low
Low
Low
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Figure 4-8: Communities at Risk (2012)

4.10.3 Probability
The majority of the county fuel types are grass and shrub beneath timber
overstory. These types of fuels are predominantly light fuel which make them
more susceptible to vegetative drying during drought conditions and increases
the probability for ignition. Of the county’s 373, 780 acres of dry lands (which are
typical of the major fuel type) 187,700 acres, nearly half of the lands, is owned
and managed by Federal, State and County agencies. These agencies all
conduct proactive fuel management programs, such as prescription burning and
mowing operations, to minimize the wildland fire hazards of the communities
within the WUI areas. However, the prolonged drought conditions over the past
several years have increasingly limited their ability to safely conduct prescribe
burn operations. As a result, the fuel loads within these areas have increased as
well as the ignition probability from both human and natural causes.
The Burn Probability layer (see Figure 4-9) depicts the probability of an area
burning given current landscape conditions, percentile weather, historical ignition
patterns and historical fire prevention and suppression efforts. Burn Probability
replaces the Wildland Fire Susceptibility Index.
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Described in more detail, it is the tendency of any given pixel to burn, given the
static landscape conditions depicted by the LANDFIRE Refresh 2008 dataset (as
resampled by FPA), contemporary weather and ignition patterns, as well as
contemporary fire management policies (entailing considerable fire prevention
and suppression efforts).
Figure 4-9: Burn Probability

Based on historical occurrences and the BP data, the probability of wildfires is
high in Citrus County, Low in the City of Crystal River, and Moderate in the City
of Inverness.
4.10.4 Summary of Impacts
From 2009 to 2014, impacts from wildfire included destruction of forested land
only, with no recorded injuries or loss of life. Therefore, impacts discussed in this
section relate to possible future events. Often more devastating than the fire
itself is the further impacts that develops from the wildfire event. Smoke and
other emissions contain pollutants that can cause significant health problems.
Short-term loss caused by a wildfire can include the destruction of timber,
habitats for wildlife, scenic landscapes, and watersheds. With the destruction of
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watersheds the flooding vulnerability increases. Long-term effects include
smaller timber harvests, reduced access to impacted recreational areas, and
destruction of cultural and economic resources and community infrastructure. To
those directly affected by the fire the impact is significant. However, the
economic impact would be extremely small.
There have been several areas identified by the Florida Department of
Agriculture and Consumer Services Forest Service as potential problem areas.
These areas include the Withlacoochee State Forest and the smoke-sensitive
buffer areas along the major transportation routes. A significant number of
people would be impacted by a wildfire, especially populations living or working
in close proximity of the Withlacoochee State Forest, residents with asthma or
other respiratory sensitivity, and very young and elderly residents. Wildfires and
urban interface fires would have a great impact on the areas adjacent to the
Withlacoochee State Forest, including the City of Crystal River and the City of
Inverness. Figure 4-7 (WUI Risk Index) above shows a rating of negative impact
on the WUI areas.
The vulnerability to wildfires is high in Citrus County and is increasing with
migration of new residents to the County and new development in rural areas.
4.11 Land Subsidence
4.11.1 General Description
Land subsidence occurs when large amounts of ground water have been
withdrawn from certain types of rocks, such as fine-grained sediments. The rock
compacts because the water is partly responsible for holding the ground up.
When the water is withdrawn, the rock falls in on itself.
Common causes of land subsidence from human activity are pumping water, oil,
and gas from underground reservoirs; dissolution of limestone aquifers
(sinkholes); collapse of underground mines; drainage of organic soils; and initial
wetting of dry soils (hydrocompaction). Land subsidence occurs in nearly every
State of the United States. In Florida, two principal types of sinkholes exist: the
Solution sinkhole and the Collapse Sinkhole.
4.11.1.1 Extent
The length and width details for sinkholes are used to determine the extent of
the impacts. The following scale was used to rank the size of the sinkholes.
All sinks ranging from:
•
•
•

1’ to 19’ = Small
20’ to 39’ = Medium
40’ and larger = Large

76

CITRUS COUNTY LOCAL MITIGATION STRATEGY

Although the majority of reported sinkholes in Citrus County are small, the
extent is 200 feet in width and depth, as the largest recorded sinkhole in the
county was 200 feet in width and depth on August 5, 1988.
4.11.2 Previous Occurrences
The Florida Sinkhole Research Institute was created in the early 1980’s, headed
up by Dr. Barry Beck at the University of Central Florida. The records contained
in the Florida Geological Survey were transferred to the FSRI to compile all of the
information. The Florida legislature discontinued their funding in the early
1990’s, and their information was transferred back to the Florida Geological
Survey. Selected portions of the data were made available to the public on the
internet. The FSRI is still located at the University of Central Florida.
According to the Florida Department of Environmental Protection’s Sinkhole
Database, there have been 365 sinkholes reported in Citrus County between
1965 and February 2014. Based on the data acquired, the reported sinkholes
are broken out to reveal that of the 365 sinks, 328 sinks fall within the small
category, 27 are medium, and 10 are Large.
It is unknown if this is an accurate accounting of sinkhole activity as staff has no
knowledge of a required reporting mechanism to the State. Florida law does
however require that this information be recorded for the public record. This is
usually done through either the permitting process or, more often with the local
Property Appraiser’s office.
4.11.2.1 Location
The Eocene era Avon park limestone that underlies the county allows the
possibility of sinkhole formation. Within the county proper, the highest rate of
sinkhole occurrence appears to be along the US 19 Corridor and along the
northwest border with Levy County. The south central and northeastern
areas of the County have the lowest rate of occurrence. Anecdotal
conversations relate that, historically, many sinkholes in the County served as
dumping grounds. Over time, these sinkholes became filled with debris,
leaving their present whereabouts unknown.
Figure 4-10 shows the
distribution of reported sinkholes in Citrus County.
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Figure 4-10: Land Subsidence

4.11.3 Probability
Based on the information contained in the FDEP database, Citrus County has a
recurrence interval of approximately 7 sinkholes in any given year. Thus the
probability of land subsidence in Citrus County and the City of Crystal River is
High, however, it is Low in the City of Inverness.
Figure 4-11 illustrates the sinkhole potential for the County. The map was
created by dividing the county into 90 meter grids and assigning 2 points if the
cell was within 2000 meters of an existing sinkhole or 1 point if the cell was
between 2,000 and 5,000 meters of an existing sinkhole. Additional points were
assigned if a cell was in the same USGS surface geologic unit or the same
NRCS soil unit as an existing sinkhole.
Areas shown in grey (1 point) have a low risk of sinkholes. Yellow areas (2
points), which include the City of Inverness, have a moderate risk of sinkholes.
Areas shown in bright red (3 points) have a high risk and areas, including the City
of Crystal River, shown in light red have a very high risk of sinkholes. The middle
portion of the county, along the Brooksville Ridge poses less sinkhole potential.
The western coast (along the "springs") and eastern (lake) County portions pose
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the lowest likelihood of sinkholes.
4.11.4 Summary of Impacts
Most cases of sinkhole activity reported in Citrus County have been relatively
small and impacted single structures rather than expansive sinks that have
impacted multiple buildings. It also appears that a large number of the reported
sinks have opened within area rights of way. From 2009 to 2014, most of the
reported sinkholes affected roads, requiring repair and temporary closure. In
2010, a car fell through a sinkhole near a residence which became uninhabitable.
Land subsidence or sinkholes would affect a very specific location, thereby
affecting a limited number of people. In many cases, sinkholes can cause major
structural damages while others are only impacted moderately. This may
depend not only on the type of sinkhole, but also on the type of construction
used. For example, a concrete block structure may show severe cracking of the
blocks and mortar holding them together creating a situation where the integrity
of the structure is at risk versus a frame structure may have the ability to
somewhat flex with the shifting of the ground and have relatively little structural
damage.
Figure 4-11: Land Subsidence Vulnerability
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4.12 Dam/Levee Failure
4.12.1 General Description
US Army Corps of Engineers maintains and updates the National Inventory of
Dams, which are considered high potential loss facilities. According to the NID,
there are 6 dams within Citrus County and one within 2 feet of Citrus County in
Sumter County (See Figure 4-12). Most of these dams are less than 10 feet in
height. Dams less than 25 feet in height are generally exempt from the Dams
and Reservoirs Safety Act because, in most cases, their failure would not pose a
serious threat to life, safety, or property.
The Inglis Spillway Dam, on Lake Rousseau, was constructed in the 1960s as
part of the Cross Florida Barge Canal system. The dam is owned by the Florida
Department of Environmental Protection and operated by the Southwest Florida
Water Management District.
A dam failure could be caused by one or more reasons, such as overtopping by
flood events that exceed their capacity, structural material failures, settlement or
cracking of both concrete or earthen/embankment dams or a failure to
adequately maintain said dam. Sabotage is also a consideration. A failure has
the potential to cause damages to infrastructure, private properties and the loss
of life.
4.12.1.1 Extent
The extent of a dam failure can be measured in capacity and the amount of
time it takes to reach critical flood depth after a failure event. The reservoir
capacity of the Main Dam is 33,600 acre-feet. According to the 2012 Inglis
Dam Emergency Action Plan, after a dam failure, it may take as little as 1.5
hours for flood depth to reach 1 foot above finished floor elevation of
structures in vulnerable areas. Dam hazard is a term indicating the potential
hazard to the downstream area resulting from failure or operational errors of
the dam or facilities. The level of risk associated with dams is classified into
three categories based on definitions from the US Army Corps of Engineers:
• Low: A dam where failure or operational error results in no probable
loss of human life and low economic and/or environmental loss.
Losses are principally limited to the owner‘s property.
• Significant: A dam where failure or operational error results in no
probable loss of human life but can cause economic loss,
environmental damage, disruption of lifeline facilities, or affect other
concerns. These dams are often located in predominantly rural or
agricultural areas but could be located in areas with more dense
populations and significant infrastructure.
• High: A dam where failure or operational error will probably cause loss
of human life.
The Inglis Spillway Dam is the only dam in Citrus County with a “High hazard”
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designation, meaning that a failure would impact people and property
downstream.
4.12.2 Previous Occurrences
There is no history of dam failure in Citrus County. However, in 2002 a 40-foot
crack was discovered. The crack was located 2,000 feet from the Inglis Dam in
the bottom of the 3,600-acre Lake Rousseau. If the crack were to expand the
Dam could be impacted resulting in cracks, leaks, or eventual failure. To that
end an emergency action plan was created and adopted in February 2003.
4.12.2.1 Location
The majority of the impacts from the Inglis Spillway Dam would be felt in Levy
County, as the community of Inglis (year 2010 population was 1,325) is
located approximately 2 miles downstream, and Yankeetown (year 2010
population was 502) is located approximately 2.25 miles downstream.
However, a number of structures and roads in Citrus County could be
impacted as well (See Figure 4-12).
Figure 4-12: Citrus County Dams

Source: USACE National Dam Inventory, 2012

4.12.3 Probability
Based on past history there is a Low probability of dam failure. However, in light
of new and ongoing studies and investigations, the hazard classification of the
Inglis Dam has been upgraded from low to high, meaning that a failure would
impact people and property downstream of the dam.
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4.12.4 Summary of Impacts
A failure of one of the dams in Citrus County could impact agricultural or rural
areas of the County, including a number of structures in the unincorporated part
of the County. Failure of the Inglis Dam would impact some structures and
infrastructure in Citrus County and communities downstream from the dam,
including the towns of Inglis and Yankeetown in Levy County. The vulnerability
of dam failure is moderate in Citrus County and low in the City of Crystal River
and the City of Inverness.
This plan also identifies those properties at risk during a fair weather failure due
to flood damages through inundation maps as well as identifying the projected
time to 1’ depth above the finished floor elevation of the floodwaters at the
structures located within the areas of inundation. There are 58 structures located
within Citrus County that would be impacted by a failure at the Main Dam, with
flood waters 1’ above the finished floor within 1.50 hours to 6.75 hours of failure.
Likewise, a fair weather failure at the Bypass Channel would impact 45 structures
in Citrus County.
4.13 Hazardous Materials
4.13.1 General Description
Citrus County contains many companies that store, handle, process, or transfer
hazardous materials. Any time a hazardous material is utilized in any manner
there is a chance of a release, which could endanger human life or the
environment. Companies that meet the following three criteria must report to the
Environmental Protection Agency (EPA) for the Toxic Release Inventory (TRI):
• Is in a specific industry sector (e.g., manufacturing, mining, electric power
generation)
• Employs 10 or more full-time equivalent employees
• Manufactures or processes more than 25,000 lbs. of a TRI-listed chemical
or otherwise uses more than 10,000 lbs. of a listed chemical in a given
year.
Also, the Emergency Planning and Community Right-To-Know Act (EPCRA),
Section 302, requires facilities to notify the state/tribe emergency response
commissions (SERCs/TERCs), and local emergency planning committees
(LEPCs) of the presence of any "extremely hazardous substance" (the list of
such substances is in 40 CFR Part 355, Appendices A and B ) if it has such a
substance in excess of the substance's threshold planning quantity, and directs
the facility to appoint an emergency response coordinator.
4.13.1.1 Extent
Hazardous materials releases are usually isolated to a particular site. The
people impacted from a hazardous material release could be limited to the
specific area surrounding the release or could expand to a larger area, within
1 mile of the site depending on the chemical, location, and the necessary
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response to clean and remediate the site.
4.13.2 Previous Occurrences
The TRI shows an overall trend decreasing of the pounds of material reported for
on-site disposal from 2011 to 2013. The two largest categories of materials were
Other On-Site Landfills and Point Source Air Emissions (shown in Table 4-22).
The pounds of material transferred for off-site disposal decreased in the same
time period.
According to the EPA, the Crystal River Energy Complex generated 100 percent
of the materials from 2011 through 2013.
Table 4-22: Toxic Release Inventory Reported Disposed
of or Otherwise Released (in pounds) From 2011 to 2013
Year
Underground Injection Class I Wells

2011

2012

2013

0

0

RCRA Subtitle C Landfills
Other On-Site Landfills

0
1,288,060

0
149,275

0
96,057

On-site Disposal to Class I Underground
Injection Wells, RCRA Subtitle C Landfills, and
Other Landfills
Fugitive Air Emissions
Point Source Air Emissions

1,288,060

149,275

96,057

640
2,896,022

672
3,292,007

735
3,555,881

9,110

9,110

9,110

Underground Injection Class II-V Wells

Surface Water Discharges

0

0

0

Land Treatment

0

0

0

RCRA Subtitle C Surface Impoundments

0

0

0

2,974

2,222

1,558

0

0

0

Other On-site Disposal or Other Releases

2,908,746

3,304,011

3,567,285

TOTAL ON-SITE DISPOSAL OR OTHER
RELEASES
Underground Injection to Class I Wells

4,196,806

3,453,286

3,663,342

0

0

0

0

0

0

Other Landfills

48,078

6,929

4,074

Off-site Disposal to Class I Underground
Injection Wells, RCRA Subtitle C Landfills, and
Other Landfills
Storage Only
Solidification/Stabilization (metals only)

48,078

6,929

4,074

0
0

0
0

0
0

Wastewater Treatment-Metals Only

0

0

0

POTWs (Metal and Metal Compounds)

0

0

0

Other Surface Impoundments
Other Land Disposal

RCRA Subtitle C Landfills

Underground Injection Class II-V Wells

0

0

0

RCRA Subtitle C Surface Impoundments

0

0

0

Other Surface Impoundments

0

0

0

83

CITRUS COUNTY LOCAL MITIGATION STRATEGY

Land Treatment

0

0

0

Other Land Disposal

0

0

0

12,143

3

3

Waste Broker

0

0

0

Unknown

0

0

0

12,143

3

3

60,221

6,932

4,077

4,257,027

3,460,218

3,667,418

Other Off-site Management

Other Off-site Disposal or Other Releases
TOTAL OFF-SITE DISPOSAL OR OTHER
RELEASES
TOTAL ON- AND OFF-SITE DISPOSAL OR
OTHER RELEASES
Source: Environmental Protection Agency, http://www.epa.gov/tri/

4.13.2.1 Location
Figure 4-13 shows the 302 facilities that generate or store hazardous material
on site in Citrus County.
Figure 4-13: Citrus County 302 Hazardous Material Sites

Source: FDEM, WRPC, 2014
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4.13.3 Probability
Spills or releases of hazardous materials during transport are common, and the
probability of a hazardous materials transportation incident is high. However, the
probability of an Extremely Hazardous Substance (EHS) from a 302 Facility is
Low.
The major areas for transportation incidents include the major
transportation routes. In addition, a railroad line passes through the northern part
of the County. Chlorine and gasoline are the most abundant and extremely
hazardous substance stored in Citrus County.
4.13.4 Summary of Impacts
Economic costs are usually low and response costs are moderate. Vulnerability
to the release or spill of a hazardous material is moderate, and depends upon
the amount and type of material spilled or released, and the location of the
incident.
Hazardous materials incidents would impact the entire County in much of the
same manner, with the greatest risk occurring in the immediate vicinity of the spill
or accident and moving out a set distance from the site.
4.14 Crystal River Energy Complex
4.14.1 General Description
Duke Energy Florida has maintained a long-standing effort to provide the
community with accurate information regarding potential hazards at their
facilities, specifically the Crystal River Energy Complex. This information
includes outreach and planning efforts to ensure the complex remains a safe and
responsible member of the community.
The Crystal River Energy Complex contained both coal and nuclear power
generating units. However, in 2009, engineers discovered a separation of
concrete, within the containment building that surrounds the nuclear reactor
vessel. In 2011, additional delamination was discovered. On Feb. 5, 2013, Duke
Energy announced its decision to retire the Crystal River Nuclear Plant, also
known as CR3.
CR3 remains in a safe, stable condition and nuclear safety remains a top priority.
Comprehensive emergency preparedness plans and full-time, round-the-clock
security force remain in place.
On August 1, 2014, Duke Energy Florida filed a site certification application for a
combined-cycle plant pursuant to Florida’s Electrical Power Plant Siting Act.
Duke Energy Florida’s Citrus Combined-Cycle Plant is anticipated to be
operational in 2018.
Hazard mitigation efforts at the complex recognize and plan for the possibility of
an accident resulting in a radiological incident. Under long standing commitment
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to Federal and State licensing and safety procedures, Duke Energy Florida
maintains emergency management staff to proactively plan for and react to an
incident at the complex. Additionally, Citrus County and the State of Florida have
produced a Radiological Emergency Management Plan. This plan places the
overall responsibility for radiological emergency response planning on Citrus
County, the State of Florida, and Federal agencies. The plan outlines specifically
how notification, communication, evacuation, and other response actions will
occur and who has responsibility for them.
All the parties associated with the complex engage in periodic planning, drilling,
and other activities designed to practice techniques and improve mitigation
measures. As long as the responsible parties are knowledgeable of and adhere
to this plan, the results of a radiological incident will be minimized.
4.14.1.1 Extent
An emergency at the Crystal River Energy Complex could range from a minor
to a major disaster. Emergency planning zones were created based on the
nature of a potential incident.
4.14.2 Previous Occurrences
There is no history of incidents at the Crystal River Energy Complex.
4.14.2.1 Location
The risk from an incident at the Crystal River Energy Complex is greatest to
the immediate vicinity around the Complex and incorporates a circumference
of 5- and 10-mile emergency planning zones if evacuation is warranted,
based on the nature of the incident. In addition, a 50 mile ingestion pathway
has been established to mitigate contamination of the human food chain by a
radiological accident.
The ingestion pathway is characterized by
radionuclides being deposited on ground surfaces, potentially contaminating
foods such as agricultural products and water supplies
4.14.3 Probability
The probability of an incident at the Crystal River Energy Complex is very Low
due to Federal oversight, existing radiological emergency operations plans, and
ongoing FEMA graded exercises and evaluations.
4.14.4 Summary of Impacts
An emergency at the Crystal River Energy Complex has the ability to escalate to
a National disaster; however, the likelihood of an incident is very low due to
stringent Federal oversight. Therefore, the level of vulnerability is very low.
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SECTION 5 - VULNERABILITY ASSESSMENT
5.1 Overview
A Vulnerability Assessment is performed to determine the impact that hazards have
on the built environment and how they can affect the safety of the residents. The
results of the Hazard Identification indicate that some of the hazards warrant a
Vulnerability Assessment due to the frequency of occurrence or those hazards that
have caused major damage in Citrus County. The Vulnerability Assessment uses
the information generated in the hazard identification and hazard profile to identify
locations in which residents of Citrus County could suffer the greatest injury or
property damage in the event of a disaster. This assessment identifies the effects of
hazard events by estimating the relative exposure of people, buildings, and
infrastructure to hazardous conditions. Depending on the data available, a
vulnerability assessment could involve counting the number of structures or people
in the path of hazards or describing what these hazards can do to physical, social,
and economic assets.
5.2 Identification of Assets
Asset identification is a critical step in the hazard mitigation planning process.
Taking Inventory of existing structures and identifying critical facilities provide insight
into the County's vulnerability to select hazards and the magnitude of the potential
damages from those hazards. Most risk assessment models examine the impact of
various hazards on the built environment, including on the general building stock
(residential, commercial, industrial, etc.), critical facilities, government operations,
shelters, hospitals and health care facilities, utilities, water and wastewater,
hazardous material sites, and schools.
Data from the Florida Division of Emergency Management GIS Critical Facilities
inventory was analyzed to assess vulnerability. FDEM’s Critical Facilities inventory
includes shelters, health care facilities, schools, emergency services, infrastructure,
and more. In some instances, these figures differed slightly from the inventory data
reflected in the Citrus County Property Appraisers Office.
5.2.1 General Building Stock
County tax assessment record data from 2014 and Census 2010 data were used
to develop a detailed inventory of the built environment. The estimated number
of acres, structures and persons at risk from select hazards for the
unincorporated area of Citrus County, as well as the City of Crystal River and the
City of Inverness were estimated using GIS analysis. Tables 5-1, 5-2, and 5-3
describe total vulnerable acres by hazard, jurisdiction, and existing land use
categories.
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Table 5-1: Total Acres by Hazard and Jurisdiction
SURGE
Citrus County
Crystal
Inverness
(Unincorporated)
River
Tropical Storm
73,415.28
3,887.90
0
Category 1
17,505.40
902.45
0
Category 2
29,711.76
203.88
0
Category 3
7,514.38
5.48
0
Category 4
11,193.35
2.06
0
Category 5
4,690.93
0
TOTAL Surge
144,031.10
5,001.77
0
FLOOD
Zone A
2,828.18
3,922.54
9.01
Zone AE
109,852.03
529.96
Zone VE
30,539.43
632.55
TOTAL Flood
143,219.63
4,555.09
538.98
WUI
1
21,741.20
279.74
122.48
2
17,159.70
219.86
292.31
3
23,055.70
266.34
303.81
4
34,907.70
374.15
440.62
5
53,309.80
822.53
803.44
6
48,371.10
1,532.00
2,159.52
7
424.51
1.99
76.21
TOTAL WUI
198,969.71
3,496.61
4,198.38

TOTAL
77,303.18
18,407.85
29,915.64
7,519.86
11,195.40
4,690.93
149,032.87
6,759.73
110,381.99
31,171.97
148,313.69
22,143.42
17,671.87
23,625.84
35,722.46
54,935.78
52,062.62
502.72
206,664.70
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Table 5-2: Total Acres in Surge by Existing Land Use
Total Acres
Use

Citrus County
Citrus
(Unincorporated) County
%
Surge

Citrus
County
Surge

Crystal
River

Crystal
River
Surge

Crystal
River %
Surge

Agricultural

74,973

19,698

26.27%

101

101

99.98%

Commercial

7,115

2,029

28.52%

687

687

99.98%

Government

151,753

74,050

48.80%

1,376

1,375

99.98%

674

244

36.24%

25

25

99.98%

1,713

549

32.04%

57

57

99.98%

Miscellaneous

13,181

9,445

71.65%

117

117

99.98%

Mobile Homes

18,902

6,358

33.64%

2

2

99.98%

464

227

48.77%

56

56

99.98%

Non Ag Acreage

11,161

6,517

58.39%

231

231

99.98%

Single Fam
Residential

42,138

10,458

24.82%

397

397

99.98%

3,547

1,433

40.39%

536

536

99.98%

525

63

11.92%

3

3

99.98%

50

14

28.07%

1

1

99.98%

45,375

13,225

29.15%

320

320

99.98%

Industrial
Institutional

Multi Fam
Residential

Vacant
Commercial
Vacant Industrial
Vacant
Institutional
Vacant
Residential
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Table 5-3: Total Acres in Floodplain by Existing Land Use
Use

Citrus County
(Unincorporated)

Citrus
County
Flood

Citrus
County
% Flood

Crystal
River

Crystal
River
Flood

Crystal
River %
Flood

Inverness

Inverness
Flood

Inverness
% Flood

Agricultural

74,973

17,386

23.19%

101

99

97.75%

525

75

14.38%

Commercial

7,115

1,494

21.00%

687

570

82.99%

343

22

6.51%

Government

151,753

88,915

58.59%

1,376

1,293

93.97%

1,019

48

4.75%

Industrial

674

163

24.19%

25

16

65.02%

15

2

14.82%

Institutional

1,713

417

24.32%

57

48

84.11%

177

25

14.05%

Miscellaneous

13,181

9,203

69.82%

117

104

88.95%

82

16

19.82%

Mobile Homes

18,902

2,789

14.75%

2

2

100.00%

6

0

5.80%

Multi Fam
Residential

464

140

30.19%

56

42

75.24%

86

7

7.53%

Non Ag
Acreage

11,161

5,539

49.63%

231

228

98.67%

102

26

25.82%

Single Fam
Residential

42,138

7,231

17.16%

397

366

92.25%

861

66

7.65%

3,547

814

22.95%

536

450

83.92%

99

25

25.55%

525

39

7.52%

3

3

100.00%

9

3

28.50%

50

3

6.16%

1

1

100.00%

5

0

1.85%

45,375

8,201

18.07%

320

288

90.00%

756

59

7.76%

Vacant
Commercial
Vacant
Industrial
Vacant
Institutional
Vacant
Residential
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5.2.2 Critical Facilities
Hazard identification analyses typically begin and end with determining which of
those structures, areas, and services are required to provide a minimal degree of
safety, health, and security to residents of a community. Each community must
determine the exact composition and relative importance of these critical
facilities. Table 5-4 lists the Number of Buildings within each Critical Facilities
category. It is important to note that multiple buildings may exist within one
location. For example, a school will have classroom buildings, a gymnasium,
administrative buildings, etc. During the LMS planning process, Citrus County
determined that the following shall be deemed as critical facilities:
•Fire Stations
•Governmental Buildings
•Schools/Shelters
•Hospital and Health Care Facilities
•Utilities
•Water/Wastewater
Table 5-4: Critical Facilities, Number of Buildings
Number of Buildings
Citrus County
(Unincorporated)
Fire Station
Government
Buildings
Hospital/Health
Schools
Shelter
Shelter-Schools
Utility
Water/Wastewater
TOTAL

12

Crystal River
1

Inverness

TOTAL

1

13

31

3

3

37

31
19
12
57
60
76
281

4
11

9
6
18
20

8
22

2
54

44
36
30
77
60
86
383

5.2.3 Government Operations
Citrus County and local governments use several facilities, offices, and stations
to house and coordinate hazard and emergency response activities. These
facilities also provide a means to direct operations prior to, during, and after a
hazard event. Although most facilities have been designed to withstand a variety
of hazards, several historic and locally vital facilities do not (and for these
reasons, are not likely to be moved or retrofitted).
The Water Resource Department, Utilities Division will continue to expand and
upgrade their water and sewer lines and plants, which will reduce the number of
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private wells and septic tanks that could be contaminated and non-functional
during a disaster event.
5.2.4 Schools/Shelters
Schools house thousands of children during each weekday and school facilities
are used by the entire community for educational, recreation, and other activities
throughout the year. At the least, events could cause disruption to these
activities. Additionally if schools are open for children, this period allows parents
to focus on home and business cleanup and rebuilding.
There are several storm shelters in Citrus County (primarily within school
facilities). In case of a major storm, plans call for evacuation of affected
communities to these shelters. As in many other areas in the United States,
emergency preparedness officials have expressed some concern about the
adequacy of these shelters to house evacuated populations. A stringent shelter
criterion from the American Red Cross (ARC) limits the number of existing
structures that can be used to house evacuated people. Shelters cannot be
located in the evacuation zones, must be outside the Category 4 storm surge
area, and is limited to 20 square feet of space per person. Approved shelters
that are used for our Special Needs Population must have 60 square feet of
space per person.
According to the 2014 Statewide Emergency Shelter Plan, Citrus County has 3
shelter locations that meet the ARC standards. The 3 sites include a total of 8
separate buildings for a total capacity of 3,647 persons. The buildings on the
school campuses estimated deficit of shelter space in the county is 168,703
square feet needed to house an additional 8,820 persons. The report also
addresses our Special Needs Shelter space requirements. It reflects the
existence of 128 qualifying spaces, equaling 7,680 square feet of capacity. This
reflects a surplus of 4,320 square feet/72 persons of shelter space. Other
buildings identified in the 2014 Statewide Emergency Shelter Plan that either do
not meet the ARC standards, or were not yet surveyed, have a total risk capacity
of 18,453 people. The local Emergency Management office is working with the
American Red Cross and the School Board in an effort to ensure that the County
is credited with all ARC shelter space that exists.
5.2.5 Hospitals and Health Care Facilities
When a large-scale event (such as a hurricane) threatens the County and forces
evacuation, impacts may include County hospitals and other health care facilities.
During such a scenario, hospitals would not be providing any care during or
shortly after the event. Should the event cause significant damage, reentry
would not occur for any portion of the general population until the hospital was
able to provide care.
However, after sudden events that evacuation is not an option, the hospital and
other health facilities would serve as critical facilities for the treatment and care of
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injured, as well as providing ongoing care to the remainder of the community.
Additionally, in the case of a flood event, hospitals should expect the influx of
citizens, including infirm and aged persons. During interviews, emergency
management authorities expressed concern about the possible evacuation of
residents of nursing and community facilities prior to a major storm event. As
described in the comprehensive plan, the number of older residents possibly
requiring such facilities is expected to grow within the County (CCP, 2006).
5.2.6 Utilities
Electrical and communication utilities plan contingencies and design equipment
to mitigate hazard events. Even with this effort, common sense recognizes that
services can still be disrupted. In a post-event context, such entities will need to
direct mobilized labor and equipment to restore services. Loss of electrical
power could affect fire flow resources and potable water, especially for some of
the smaller or individual systems in Citrus County. Such disruptions could impact
emergency management officials' ability to predict when displaced populations
can safely return to homes and businesses. Likewise, communication failures
could have an immediate impact on directing crews to fix services, or emergency
management coordination efforts.
5.2.7 Water/Wastewater
The water supplies in Citrus County potentially face a variety of hazards during a
flood event. The first is the possible contamination of the public utility and private
wells that furnish potable water. Another hazard is the loss of plant capacity
resulting from floodwaters. Residents in areas served by private wells also face
issues of contamination. A concern during and after the flood event is the ability
to properly dispose of sewage. This manifests itself through submerged sanitary
sewers, septic systems, and wastewater treatment facilities. During periods of
high saturation, such as a flood event, a likely result could be a reduction of the
efficiency of such systems. Likewise, septic systems submerged by floodwaters
could lead to possible health risks. In such cases, pathogenic organisms are
introduced into the environment. Additionally, the higher saturation associated
with such events could result in septic drain field failures.
A list of the total assets in Citrus County, the City of Crystal River and the City of
Inverness are included in Table 5-5.
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Citrus County
(Unincorporated)
$Value
Agricultural
Commercial
Government
Industrial
Institutional
Miscellaneous
Mobile Homes
Multi Fam
Residential
Non Ag
Acreage
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Institutional
Vacant
Residential

Table 5-5: Assets by Existing Land Use
Crystal River
$Value

528,608,736
629,005,547
886,741,734
90,454,353
234,490,725
342,042,246
572,109,818
150,949,933

#
Bldgs
312
2,293
349
450
425
122
15,759
727

36,733,938

Inverness
$Value

1,800,295
156,368,181
33,485,700
4,541,163
26,310,175
5,642,982
185,210
37,528,746

#
Bldgs
1
408
45
16
48
9
5
163

5,507,630
146,195,821
171,770,662
3,912,240
48,571,321
7,487,685
585,840
30,603,885

#
Bldgs
8
420
72
20
89
5
27
164

0

8,219,348

0

529,686

0

5,021,913,540

49,406

179,877,410

1,172

167,959,290

2,754

131,116,110

0

20,021,958

0

4,946,737

0

9,004,656

0

84,644

0

349,687

0

519,031

0

76,715

0

94,912

0

487,355,908

0

16,729,874

0

10,470,145

0
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5.3 Impacts of Population, Buildings, and Critical Facilities
After the critical facilities were identified and mapped, the focus of the asset
identification shifted to assessing vulnerability. Natural hazards such as droughts,
extreme heat and severe storms were not mapped at the County level, as they are
likely to impact the entire County, including the City of Crystal River and the City of
Inverness. As such, the entire County must be considered somewhat vulnerable to
these hazards, although the impacts would be minimal. In regard to the other
identified hazards (wildfires, flooding, hurricanes/tropical storms, land subsidence,
and hazardous materials), a general spatial analysis was performed to determine the
concentration of development (and thus indirectly of people) located within a given
search area of the structures.
Describing vulnerability in terms of dollar losses provides the community and the
State with a common framework with which to measure the effects of hazards on
assets. However, the estimated dollar losses obtained through this process are
extremely rough and should not be used for purposes other than mitigation planning.
The basic process for determining loss estimates required an initial assessment of
the level of damage from a hazard event, both as a percentage of the asset's
structural and content replacement value, and as a loss of function. Next, the level
of damage percentage needs to be multiplied by the value of the structure, contents
and use. In this manner, comprehensive loss estimation can be developed which
includes the risk to a structure itself, as well as the contents and functions of the
structure.
Damage estimates for other hazards used the methodology based on FEMA's
Understanding Your Risks: Identifying Hazards and Estimating Losses (FEMA 3862). The result is an estimate of the potential hazard losses that could occur due to
an event impacting Citrus County and causing damages.
The Citrus County loss estimates included an estimate of structural loss by
determining the number of structures within the hazard area, grouped by specific
occupancy class. The average structural replacement cost multiplied by the
percentage of structural damage, when loss estimation tables were available for the
particular hazard type. This was added to content loss, which was calculated by
determining the average content value (as a percent of the structure value) and
multiplying it by the percentage of content damage. Functional downtime was
determined by determining the number of days a particular business would be
closed due to a particular hazard event and multiplying it by the average daily
income. The displacement costs were calculated by multiplying the number of days
an owner or business would have to be relocated due to damages at their
permanent structure by the average cost of the displacement per day.
5.4 Severe Storms
Severe storms can occur anywhere in the County, and depending on factors such as
wind and weather patterns, all of the assets in the county, City of Crystal River or
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City of Inverness may be vulnerable, despite a low vulnerability. Similarly to
tornadoes, all assets within the county that include mobile homes and pre-2000
construction may be slightly more vulnerable to thunderstorms, hailstorms, and
blizzards (see Table 5-6). Lightning strikes may be more problematic for older
electrical systems, and older construction and mobile homes may be more likely to
be damaged by hail and may not offer as much protection from extreme cold.
Hailstorms associated with thunderstorms, are not limited to any particular area of
the county, but may be associated with damage to roofs, skylights, windows, patio
furniture and automobiles. If blizzard conditions were to occur, freezing conditions
could be debilitating to the elder population living in older housing with no heating.
More than 35 percent of the county’s population is 65 and older. Areas of
substandard housing and older mobile homes that may be more susceptible to
freezing conditions are located in Homosassa that are south of Grover Cleveland
Boulevard, east of US 19 and west of CR 491, and in the Crystal River area east of
CR 495 and west of North Holiday Drive.
The risk of severe thunderstorm and lightning is high in Citrus County, mostly
affecting electrical service to communities with restoration of service typically
occurring within the same day. More critical is potential loss of physical damage and
loss to computer systems/networks which are relied upon by businesses. Properties
most likely to be struck by lightning would be those located within the Central Ridge
Region of the county that contains the highest elevation and is known as the
Brooksville Ridge. It is generally the areas bounded by County Road 495 and US 19
on the west and US 41 on the east. Many lightning victims are individuals engaged
in recreation or work.
Individuals participating in the following recreational activities could be vulnerable to
lightning including: golfing, football, baseball, softball, soccer, basketball, tennis,
horseback riding, cycling, walking, jogging, horseshoes, camping, hiking, gardening,
hunting, boating, fishing, canoeing, kayaking, paddle boarding, beach activities,
swimming, snorkeling, water skiing, picnicking, track and field events, parades and
outdoor festivals. Recreational activities occur along the County’s coastal areas
located along the Gulf of Mexico, featuring approximately 1,000 feet of beach
shoreline along Fort Island Gulf Beach and 49,877 acres of coastal conservation
land area comprising various State or Federal properties including the Crystal River
State Reserve, St. Martins Marsh Aquatic Preserve, Yulee Sugar Mill State Historic
Site, Crystal River State Archeological Site, and the Chassahowitzka and Crystal
River National Wildlife Refuges. Recreational opportunities are also abundant within
the 22-mile Tsala Apopka Lake chain that borders the east side of the County and
the 76 miles of river ways (seven rivers) located within the County, 47 miles of
Withlacoochee State Trail, 41,222 acres of the Citrus Tract of the Withlacoochee
State Forest, fourteen golf courses, along with other public and private recreational
facilities, school facilities, and parks located throughout the County, and thus are
vulnerable to lightning.
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Occupations that are generally performed outdoors would be the most susceptible to
the dangers of lightning include: Landscapers, tree trimmers and mowers, roofers,
residential and commercial construction employees, utility workers (cable,
telephone, electricity), delivery drivers, lifeguards, farmers, emergency workers (law
enforcement and emergency medical services), marine patrol, marine industry
workers, painters, sanitation workers, foresters, and road construction crews. It is
estimated that approximately 14 percent of the workforce population is in one of
these industries.
5.5 Tornadoes
Since tornadoes are unpredictable in their pattern, frequency, and severity, all of
Citrus County is vulnerable to tornado induced damages. Mobile homes account for
just over 21 percent of the structures in the county. Approximately 76%, 91%, and
86% of the structures in the county, Crystal River, and Inverness, respectively, were
built prior to 2000.
Tornadoes can occur anywhere in the County and the path, length, and intensity of
each storm will be different. Any given tornado will not result in 100 percent
countywide damages, but rather a path of damages that will vary based on the
location of the structure in relation to the path of the tornado and based on the type,
size, and construction of the structure. Table 5-6 shows the estimated dollar losses
from a tornado event.
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Table 5-6: Severe Storms and Tornadoes Vulnerable Structures,pre-2000 Construction and All Mobile Homes
Citrus County
Crystal River
Inverness
(Unincorporated)
#
#
Use
$Value
$Value
# Bldgs
$Value
Bldgs
Bldgs
Agricultural

258

101,073,147

1

573,288

7

1,401,653

Commercial

2,073

439,190,401

385

126,184,420

381

113,932,301

Government

314

368,425,960

44

19,487,380

66

146,967,922

Industrial

301

52,673,252

16

4,431,003

19

3,669,790

Institutional

376

188,571,425

45

18,626,335

78

37,174,941

572,109,818

5

185,210

27

585,840

42,630,999

130

10,818,664

158

19,603,601

1,072

149,700,870

2,350

137,420,990

9

5,625,130

5

7,177,760

Mobile Homes 15,759

Multi Fam
Residential
Single Fam
Residential

Miscellaneous

620

35,821 3,004,956,480

109

270,862,853

5.6 Hurricanes
Citrus County is vulnerable to damage from hurricanes and tropical storms.
Damages from these events combine storm surge, high winds, and inland flooding.
Figures 5-1 through 5-5 show areas and depth of surge by category. Tables 5-7
through 5-10 show the number of buildings, critical facilities, and people vulnerable
to surge, as well as estimated dollar losses from a surge event.
A category 1 hurricane would result in peak winds of 89 MPH. The SLOSH maps
indicate a maximum surge depth of approximately 10.8 feet above NAVD88 (Figure
5-1).
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Figure 5-1: Category 1 Surge Depth

A category 2 hurricane would result in peak winds of 111 MPH in the County. The
wind gusts are estimated to be 106 MPH in the City of Crystal River and 99 MHP in
the City of Inverness. The SLOSH maps indicate a maximum surge depth of
approximately 19.9 feet above NAVD88 (Figure 5-2).
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Figure 5-2: Category 2 Surge Depth

A category 3 hurricane would result in peak winds of 130 MPH in the County, 123
MPH in the City of Crystal River and 118 MPH in the City of Inverness. The SLOSH
maps indicate a maximum surge depth of approximately 25.1 feet above NAVD88
(Figure 5-3).
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Figure 5-3: Category 3 Surge Depth

A category 4 hurricane would result in peak winds of 158 MPH in the County. The
wind gusts are estimated to reach 150 MPH in the City of Crystal River and 141
MHP in the City of Inverness. The SLOSH maps indicate a maximum surge depth of
approximately 32.3 feet above NAVD88 (Figure 5-4).
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Figure 5-4: Category 4 Surge Depth

A category 5 hurricane would result in peak winds of 181 MPH in the County. The
wind gusts are estimate to be 170 MPH in the City of Crystal River and 162 MPH in
the City of Inverness. The SLOSH maps indicate a maximum surge depth of
approximately 41.3 feet above NAVD88 (Figure 5-5).
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Figure 5-5: Category 5 Surge Depth
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Table 5-7: Citrus County (Unincorporated) Values and Buildings Vulnerable to Surge
USE
Agricultural

Tropical Storm
#Bldg
$Value
s
1
788,518

Category 1
#Bl
dgs
1

3,164,495

$Value

Category 2
#Bldg
$Value
s
20
37,386,925

Category 3
#Bldg
$Value
s
12
16,583,329

Category 4
#Bldg
$Value
s
9
16,310,180

Category 5
#Bldg
$Value
s
30
58,955,039

Commercial

163

35,794,328

245

76,948,258

430

138,240,226

101

25,106,387

49

4,668,292

29

16,898,726

Government

28

121,385,830

22

36,989,410

23

58,723,300

11

21,892,340

1

27,212,080

13

23,419,060

Industrial

6

1,611,990

56

7,695,473

87

17,691,978

2

2,628,790

14

1,774,767

4

609,983

Institutional
Mobile
Homes
Multi Fam
Residential
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Institutional
Vacant
Residential

25

4,706,560

21

11,624,627

47

45,283,470

20

5,532,520

2

145,730

5

1,842,850

677

43,245,410

560

20,627,210

2,990

96,586,210

901

31,050,440

518

20,206,310

520

22,904,590

60

39,222,429

99

27,946,589

141

13,158,357

50

7,722,894

2

298,900

17

3,585,071

2,503

396,474,728

996

97,133,210

3,324

267,150,820

1,732

163,406,560

1,219

116,592,830

1,358

169,602,450

0

4,005,901

0

11,953,129

0

32,582,275

0

4,160,118

0

643,077

0

2,042,664

0

261,069

0

259,338

0

622,915

0

3,400

0

52,286

0

92,820

0

62,884,716

0

29,553,016

0

21,340,841

0

19,610,214

0

18,999,301

0

10,997,217
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Table 5-8: Crystal River Values and Buildings Vulnerable to Surge

Agricultural

Tropical Storm
#Bld
$Value
gs
0
125,482

Category 1
#Bld
$Value
gs
1
1,674,813

Commercial

215

51,892,739

120

67,703,484

67

34,849,828

6

1,922,130

Government

15

9,559,630

12

12,944,900

10

6,224,410

8

4,756,760

Industrial

8

2,048,567

6

1,225,416

1

936,880

Institutional
Mobile
Homes
Multi Fam
Residential
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Institutional
Vacant
Residential

26

8,381,600

16

10,547,585

6

7,380,990

5

185,210

95

29,090,084

20

3,685,715

38

3,797,378

10

955,569

942

158,515,380

147

17,532,040

74

3,428,440

4

195,120

0

7,819,244

0

6,260,800

0

5,072,884

0

869,030

0

84,644

0

76,715

0

14,909,700

0

1,091,579

0

549,245

0

59,415

USE

Category 2
#Bld
$Value
gs

Category 3
#Bld
$Value
gs

Category 4
#Bld
$Value
gs

1

Category 5
#Bld
$Value
gs

330,300
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Table 5-9: Critical Facilities Buildings Vulnerable to Surge in Citrus County (Unincorporated) and Crystal River
Citru
s
Hospital/Health
Fire Station
Government
Buildings
Schools

Trop
Crystal
River
1

Citr
us
1

Cat 1
Crystal
River
2

Citr
us
3

Cat 2
Crystal
River
1

Citr
us

Cat 3
Crystal
River

Citr
us
1

Cat 4
Crystal
River

Utility

Cat 5
Crystal
River

1
2

6

1

4

1
10

8

4

Shelter-Schools
Water/Wastewater

Citr
us

3
3

1
1

10

8

5
48

Table 5-10: Population Vulnerable to Surge
Category
Citrus County (Unincorporated) Crystal River TOTAL
Tropical Storm
9,604
1,723
11,328
Category 1
4,292
631
4,924
Category 2
13,007
202
13,208
Category 3
3,383
8
3,391
Category 4
3,664
4
3,667
Category 5
1,749
1,749
TOTAL
35,699
2,567
38,267
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5.7 Extreme Summer Heat
Extreme summer heat would generally affect the entire county, including the City of
Crystal River and the City of Inverness in the same manner and would not result in
structural damages. However, agricultural areas may be more vulnerable to
extreme summer heat. Unincorporated Citrus County, Crystal River, and Inverness
have agricultural lands valued at $529M, $1.8M, and $5.5M, respectively (see Table
5-5 above).
5.8 Floods
This section discusses the vulnerability of Citrus County to damage by the flooding
described in the Hazard Profile. Flooding of vacant land or land that does not have
a direct effect on people or the economy is generally not considered a problem.
Flood problems arise when floodwaters cover developed areas, locations of
economic importance and infrastructure.
Damage to buildings, particularly
residential buildings, is usually the largest single flood problem a community faces.
Nearly one-half of Citrus County lies within the 100-year floodplain as shown on the
communities' FIRMs. Therefore, a significant portion of existing development in the
County is located in the various flood zones and is vulnerable to flooding and flood
damages.
Table 5-11: Distribution of Citrus County Structures in Flood Hazard Areas
Citrus County
Crystal
Inverness TOTAL
Flood Zone
(Unincorporated)
River
A
778
18
797
AE
25,898
2,082
540
28,520
VE
3,007
94
3,100
TOTAL
29,683
2,176
558
32,417
Table 5-12: Distribution of Citrus County (Unincorporated)
Structures in Flood Hazard Areas
A

AE

VE

USE

$Value

#Bldgs

$Value

#Bldgs

$Value

#Bldgs

Agricultural

29,004,161

15

273,847,298

147

42,757,073

3

Commercial

29,773,350

59

381,771,535

1,219

7,046,401

18

Government

15,927,760

39

614,844,164

212

166,803,250

23

Industrial

3,596,137

23

48,111,235

231

539,260

2

Institutional

6,986,040

8

133,591,357

204

416,590

2

Mobile Homes

12,576,060

293

183,438,758

4,655

4,609,200

49

Multi Fam Residential

441,537

5

81,307,623

382

5,854,170

0

Single Fam Residential

33,606,020

370

1,127,377,240

10,065

33,709,000

208

Vacant Commercial

4,298,917

0

50,493,370

0

Vacant Industrial

116,985

0

4,322,022

0

0

193,516

0

142,967,016

0

8,856,517

0

3,042,265,134

17,115

270,591,461

305

Vacant Institutional
Vacant Residential

16,396,968

TOTAL

152,723,935

812

In Citrus County, over 32,000 people live in the 100-year flood zones where there is
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at least a 1 percent chance of being flooded in any given year. Of these residents,
over 3,100 of the County's residents live in the high velocity zone along the coast.
Tables 5-11 through 5-14 provide the results of the analysis indicating the number of
structures in Citrus County, the City of Crystal River, and the City of Inverness that
are vulnerable to flooding.
Table 5-13: Distribution of City of Crystal River Structures in Flood Hazard Areas
AE
VE
USE
$Value
#Bldgs
$Value
#Bldgs
Agricultural
1,800,295
1
Commercial
154,132,964
394
Government
23,917,170
43
9,556,770
2
Industrial
4,541,163
16
Institutional
26,000,975
46
Mobile Homes
185,210
5
Multi Fam Residential
36,676,722
160
Single Fam Residential 170,910,390
1,109
7,227,680
24
Vacant Commercial
19,582,900
0
Vacant Industrial
84,644
0
Vacant Institutional
76,715
0
Vacant Residential
14,859,657
0
1,519,847
0
TOTAL
452,768,805
1,774
18,304,297
26
Table 5-14: Distribution of City of Inverness Structures in Flood Hazard Areas
A
AE
USE
$Value
#Bldgs
$Value
#Bldgs
Agricultural
3,621,541
4
Commercial
4,199,226
12
60,556,229
121
Government
9,410,130
4
141,187,110
50
Industrial
249,380
1
2,503,520
8
Institutional
37,607,690
46
Mobile Homes
114,010
4
Multi Fam
10,816,263
61
Residential
Single Fam
773,350
11
38,308,030
484
Residential
Vacant Commercial
181,001
0
1,898,343
0
Vacant Industrial
262,809
0
Vacant Institutional
57,047
0
Vacant Residential
71,060
0
2,424,434
0
TOTAL
14,884,147
28
299,357,026
778

Table 5-15 shows the number of Critical Facilities buildings vulnerable to flood by
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zone, jurisdiction, and category.

Fire Station
Government
Buildings
Hospital/Health
Schools
Shelter
Shelter-Schools
Utility
Water/Wastewater

Table 5-15: Critical Facilities Vulnerable to Flood
Citrus County
Crystal River
(Unincorporated)
A
AE
VE
AE
VE
#Bldgs
#Bldgs
#Bldgs
#Bldgs
#Bldgs
807
7
1

18

2
2

14
8
3
49
2
67

1

Inverness
A
AE
#Bldgs #Bldgs

1

2

2

8

4
11

6
6
15
20

8

2

58

5.9 Drought
In that drought is a regional issue, the impacts from this hazard will generally affect
the entire county in the same manner and would not result in structural damages;
therefore, specific building counts are not available to assess the vulnerability of
assets for this hazard. However, agricultural areas may be more vulnerable to
drought.
Unincorporated Citrus County, Crystal River, and Inverness have
agricultural lands valued at $529M, $1.8M, and $5.5M, respectively (see Table 5-5
above). Citrus County has approximately 55,520 acres of active farmland, primarily
consisting of grazing lands located in the central southern and southeastern
quadrants of the county. Factors that contribute to the vulnerability of drought
include water reserves, agricultural production, water conservation efforts, and the
duration of the drought event.
An extended heat wave could have an impact on the elderly, young and those with
medical conditions. Those areas of Citrus County lying inland and within the
Brooksville Ridge and away from the moderating influence of the coastal, lakes and
river regions, would be more vulnerable to heat. The Brooksville Ridge is generally
described as the area bounded by County Road 495 and US 19 on the west and US
41 on the east. Extended periods of extreme heat could also affect the power grid
due to high demand for air conditioners. Additionally, drought increases wildland fire
danger (Section 5.10 Fires) and chance of sinkholes (Section 5.11 Land
Subsidence) for the entire county.
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5.10 Fires
Much of Central Florida, which includes Citrus County, has experienced moderate to
severe drought conditions, which have been aggravated by increases in the
occurrences and durations of hard freeze periods creating reduced live and dead
fuel moisture content and surface fuel load increases.
The county is comprised of three major topographical regions, each with its own
characteristic major vegetative fuel types and wildfire hazards. The Coastal Region
is generally depicted as the land area to the west of County Road 495 and US 19 to
the Gulf of Mexico and is characterized by extensive coastal wetlands of marsh
grasses, Cypress and hardwood swamps. Much of this region is designated as
Conservation lands with the largest being the Chassahowitzka Wildlife Refuge
comprising 31,000 acres. The major population areas within this region are the
communities of the City of Crystal River, Homosassa and Homosassa Springs.
The Central Ridge Region of the county contains the highest elevation and is known
as the Brooksville Ridge. It is generally the areas bounded by County Road 495 and
US 19 on the west and US 41 on the east. The region is characterized by sand hills
with the major wildland fuels vegetation being Sand Pines with brush understory,
Long Leaf Pines mixed with Turkey Oak and mixed grasses and shrubs. The major
population areas comprising the Central Region are the communities of Lecanto,
Beverly Hills, and Citrus Springs.
The Eastern Region of the county are the lakes and rivers regions comprised of the
Withlacoochee River, the Tsala Apopka Plain and an interconnected series of lakes
known as the Tsala Apopka Chain. It is the area bordering and to the east of US 41
to the county’s eastern border along the Withlacoochee River. The major vegetative
fuel types are fresh water wetlands of river bottom hardwoods, oak hammocks, and
grass pastures. The major population centers within this region are Hernando, the
City of Inverness and Floral City. This region has experienced the greatest impact
from the prolonged drought conditions with many of the smaller lakes and wetlands
losing their surface water and exposing bottom lands comprised mainly of peat and
muck.
Several community wildland fire risk assessments have been completed within the
county but for the purpose of this vulnerability assessment, the Southern Wildfire risk
assessments completed by the local Forest Service wildfire mitigation specialist in
partnership with the Southern Group of State Foresters were used. These
assessments evaluated the risk factors and impacts within the county.
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Figure 5-6: Wildland Urban Interface (WUI)

The Wildland Urban Interface (WUI) is described as the area where structures and
other human improvements meet and intermingle with undeveloped wildland or
vegetative fuels (see Figure 5-6). Population growth within the WUI substantially
increases the risk from wildfire. For the Citrus project area, it is estimated that
137,948 people or 98 percent of the total project area population (141,215) live
within the WUI (see Table 5-16). Tables 5-16 through 5-21 show the number of
buildings, critical facilities, and people vulnerable to wildfire buy WUI Risk Category,
as well as estimated dollar losses from a wildfire event.
WUI housing density is categorized based on the standard Federal Register and
U.S. Forest Service SILVIS data set categories, long considered a de facto standard
for depicting WUI. However, in the SWRA WUI data the number of housing density
categories is extended to provide a better gradation of housing distribution to meet
specific requirements for fire protection planning activities. While units of the actual
data set are in houses per sq. km., the data is presented as the number of houses
per acre to aid with interpretation and use by fire planners in the South.
The new SWRA WUI 2012 dataset is derived using advanced modeling techniques
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based on the SWRA Where People Live (housing density) dataset and 2012
LandScan population count data available from the Department of Homeland
Security, HSIP Freedom Data Set. WUI is simply a subset of the Where People Live
dataset. The primary difference between the WPL and WUI is that populated areas
surrounded by sufficient non-burnable areas (i.e. interior urban areas) are removed
from the Where People Live data set, as these areas are not expected to be directly
impacted by a wildfire. Simply put, the SWRA WUI is the SWRA WPL data with the
urban core areas removed.
Data is modeled at a 30-meter cell resolution, which is consistent with other SWRA
layers. The following table shows the total population for each WUI area within the
project area.
To determine the community's vulnerability to wildfires, a general spatial analysis
was performed. The concentration of development (and thus indirectly of people)
located within a given search area of the known wildfire hazard areas was
determined using the GIS structure coverage provided by the County. The following
tables show the total population for each WUI area, as well as estimated loss and
critical facilities.
Table 5-16: Wildland Urban Interface Population and Acres
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Table 5-17: Distribution of Critical Facilities in Wildfire Risk AreasCitrus County (Unincorporated)
Risk Category

Fire Station
Government
Buildings
Hospital/Healt
h
Schools
Shelter
ShelterSchools
Utility
Water/Wastew
ater

1
#Bld
gs
0

2
#Bld
gs

3
#Bld
gs

4
#Bld
gs
1

5
#Bld
gs
2

6
#Bld
gs
9

7
#Bld
gs

0

1

23

7

0

3

11

8

11

0

1

11

0

22

35

48

1

1

0

1

6

57

1

Table 5-18: Distribution of Critical Facilities in Wildfire Risk Areas- Crystal River
Risk Category

1
#Bld
gs

2
#Bld
gs

3
#Bld
gs

4
#Bld
gs

5
#Bld
gs

Government
Buildings
Hospital/Healt
h
Schools
Water/Wastew
ater

6
#Bld
gs

7
#Bld
gs

2
0
11
8

Table 5-19: Distribution of Critical Facilities in Wildfire Risk Areas- Inverness
Risk Category

Fire Station
Government
Buildings
Hospital/Healt
h
Schools
Shelter
ShelterSchools
Water/Wastew
ater

1
#Bld
gs

2
#Bld
gs

3
#Bld
gs

4
#Bld
gs
1

5
#Bld
gs

1

6
#Bld
gs

7
#Bld
gs

2
0

4

6
18
3

6

11

2
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Table 5-20: Estimated Losses for Wildfires- Citrus County (Unincorporated)
Risk
Category

1

Use

$Value

Agricultura
l
Commerci
al
Governme
nt

21,537,1
21
2,300,58
2
18,248,5
44

Industrial

172,820

Institutiona
l
Miscellane
ous
Mobile
Homes
Multi Fam
Residential
Non Ag
Acreage
Single Fam
Residential
Vacant
Commerci
al
Vacant
Industrial
Vacant
Institutiona
l
Vacant
Residential

278,280,
420
3,717,70
0
2,402,65
0
1,492,43
0
22,400,6
20

2
#Bld
gs
23
18
9
1

56
85

$Value
23,927,1
80
8,878,28
5
17,850,2
40
2,101,39
4
1,145,57
0
1,445,74
9
5,079,76
0

3
#Bld
gs
21
27
1
16
4

$Value
44,101,2
30
12,148,3
93
8,872,02
0
3,155,93
2
18,543,2
90

4
#Bld
gs
18
73
2
16
12

1

659,545

2

133

16,576,4
60

358

9
0
185

2,137,92
0
31,671,7
02

0
271

2,534,68
0
80,490,9
40

0
678

$Value
74,448,5
24
21,887,9
58
51,680,2
40
15,843,8
22
11,549,9
70
6,958,98
1
47,563,8
20
1,881,32
6
4,287,47
2
266,778,
120

5
#Bld
gs

$Value

6
#Bld
gs

174,554,41
6
218,056,09
7
101,243,94
0

800

49

35,130,335

25

$Value

7
#Bld
gs

152,596,36
8
354,755,83
4
393,880,05
0

1,263

176

31,833,090

180

76,791,350

127

116,382,26
5

246

9,656,44
0

10

1

11,587,033

24

11,053,506

21

22,435

0

1,082

163,475,75
0

3,998

9,988

106,860

6

25

34,149,848

156

531

1,691,35
2

5

0

9,454,762

0

15,375,997

0

2,152

1,112,410,
840

8,951

3,348,335,
388

34,03
0

62,007,1
40

1,542

160,185

0

72
104
19

92

105

330,578,33
0
109,180,57
4

72

187

1,048,69
6

0

1,982,88
3

0

4,614,02
8

0

14,124,3
63

0

54,154,452

0

54,607,811

0

216,793

0

359,974

0

1,368,13
0

0

1,866,78
3

0

4,536,991

0

564,117

0

58,089

0

52,286

0

362,042

0

46,614

0

8,860,81
6

0

60,407,9
96

0

163,957,09
9

0

202,799,45
1

0

12,062,2
05

0

26,008,3
44

0

#Bld
gs

$Value
1,067,62
1
10,331,5
88
173,589,
060

0
5
9
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Table 5-21: Estimated Losses for Wildfires- Crystal River
Risk
Categor
y
Use

1
$Valu
e

2
#Bldg
s

$Value

3
#Bldg
s

$Value

4
#Bldg
s

$Value

5
#Bldg
s

Agricultural

Industrial

4,049,0
29
1,223,5
60
603,720

Institutional

862,110

2

80

0

Commercial
Government

Miscellaneo
us
Mobile
Homes
Multi Fam
Residential
Non Ag
Acreage
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Institutional
Vacant
Residential

428,86
3
930,55
0

3

1,882,190

3

0

80

4,123,3
46

12

201,090

1

0
31,120

180,75
1

13,175

0

0

27,527

4,930

0

0

0
1

1

86,080

2

562,194

0

12,070

16

0

2,733,2
50
1,921,2
57

263,452

12
0

0

$Value
1,340,49
3
46,264,5
19
3,827,48
0
595,170
3,813,69
0

6

7

#Bldg
s

$Value

#Bldg
s

1

459,802

0

105
6
3
12

95,337,65
2
25,860,99
0
3,342,273
21,634,37
5

265

7

30,700

1

123,390

3

6,761,59
3

43

29,781,96
3

120

228,903

0

7,990,445

0

0

1

34

5,481,762

172,600,3
10
12,525,38
1

4,104,3
04

12

2

50

#Bldg
s

37

161,060

2,334,22
0
4,804,84
8

$Value

1,100
0

65,311

0

19,333

0

46,182

0

30,533

0

835,123

0

15,577,70
9

0
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Table 5-22: Estimated Losses for Wildfires- Inverness
Risk
Categor
y
Use

1
$Valu
e

2
#Bldg
s

Agricultural

3

7

$Value

#Bldg
s

$Value

#Bldg
s

$Value

#Bldg
s

$Value

#Bldg
s

689,65
7

4

91,787

0

736,718

2

1,256,717

1

2,619,202

1

776,54
0

3

2,802,710

8

83

104,225,01
3

19,050

0

12,705,82
0

5

23

817,310

2,160

0

Industrial

242,45
0

1

48,370

133,10
2

276,98
0

98,849

0

6

#Bldg
s

Government

51,42
5

5

$Value

Commercial

Institutional
Miscellaneo
us
Mobile
Homes
Multi Fam
Residential
Non Ag
Acreage
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Institutional
Vacant
Residential

4

350,71
0

1

0

0

115,27
0

20,948

698,92
1

1

0

0

#Bldg
s

259

3,797,289

27

62,563,010

28

76,518,76
0

16

3

2,852,480

16

1,538,601

8

43,481,420

74

3,389,100

6

160

0

5,143,957

19

26,939,37
4
19,561,48
2

54,790

0

253,850

0

7,130,515

4

95,300

3

109,410

4

381,130

20

572,221

6

24,498,384

136

84,031

0

445,655

0

2

3

$Value

1,879,860

19

6,094,560

98

143,363,38
0

2,406

12,772,70
0

184

223,273

0

1,028,429

0

3,694,935

0

100

0

76,421

0

153,469

0
57,047

0

6,416,318

0

43,688

0

923,440

0

1,777,951

0
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5.11 Land Subsidence
Land subsidence and sinkholes would impact the entire County in the same manner;
however, the risk is based primarily on past occurrences and location/ relationship to
known sinkhole hazard areas. The majority of the sinkholes in Citrus County have
occurred in the northwestern part of the County, and many have impacted roadways.
There are 12,393 people living in areas classified as extreme sinkhole risk areas. Of
these, over 10 percent are below the poverty level and an additional 42 percent are
disabled. Tables 5-23 through Table 5-26 show the distribution of structures in the
County, City of Crystal River, and City of Inverness in sinkhole hazard areas
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Table 5-23: Distribution of Citrus County (Unincorporated) Buildings and Values in Sinkhole Hazard Areas
Sinkhole
Vulnerability
1-L
2-M
3-H
4-VH
Category
Use
$Value
#Bldgs
$Value
#Bldgs
$Value
#Bldgs
$Value
#Bldgs
Agricultural
495,460
0
210,639,631
135
156,943,834
90
160,529,811
87
Commercial
1,174,310
1
104,897,431
427
162,966,305
459
359,967,501
1,406
Government
16,557,790
0
255,075,254
104
105,424,800
76
509,683,890
169
Industrial
416,490
1
23,580,478
115
20,146,441
123
46,727,434
212
Institutional
70,302,120
108
44,224,400
94
119,547,715
222
Miscellaneous
119,051
0
315,298,975
75
12,108,935
26
14,515,285
21
Mobile Homes
1,157,420
44
219,373,818
5,757
156,512,070
4,201
195,066,510
5,757
Multi Fam
22,866,719
76
37,904,263
180
90,178,951
471
Residential
Non Ag Acreage
16,745
0
9,515,144
0
9,284,375
0
17,917,674
0
Single Fam
5,904,020
59
1,595,743,402
12,802
1,788,133,080 17,936 1,632,133,038 18,609
Residential
Vacant Commercial
34,388,982
0
25,322,244
0
71,404,884
0
Vacant Industrial
1,666,114
0
3,868,252
0
3,470,290
0
Vacant Institutional
182,891
0
336,140
0
Vacant Residential 2,106,463
0
192,133,794
0
153,576,495
0
139,539,156
0
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Table 5-24: Distribution of Crystal River Buildings and Values in Sinkhole Hazard Area
Sinkhole
Vulnerability
1-L
2-M
3-H
4-VH
Category
Use
$Value #Bldgs
$Value
#Bldgs
$Value
#Bldgs
$Value
#Bldgs
Agricultural
1,800,295
1
Commercial
3,174,716
9
153,193,465
399
Government
1,087,660
0
3,798,710
3
28,599,330
42
Industrial
4,541,163
16
Institutional
100
1
26,310,075
47
Miscellaneous
330
0
5,642,652
9
Mobile Homes
93,300
1
91,910
4
Multi Fam
4,613,594
7
32,915,152
156
Residential
Non Ag Acreage
192,865
0
8,026,483
0
Single Fam
63,419,890
271
116,457,520
901
Residential
Vacant Commercial
68,540
0
19,953,418
0
Vacant Industrial
84,644
0
Vacant Institutional
76,715
0
Vacant Residential
5,864,139
0
10,865,735
0
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Table 5-25: Distribution of Inverness Buildings and Values in Sinkhole Hazard Area
Sinkhole
Vulnerability
1-L
2-M
3-H
4-VH
Category
Use
$Value #Bldgs
$Value
#Bldgs
$Value
#Bldgs
$Value
#Bldgs
Agricultural
1,041,675
2
3,300,868
5
1,165,087
1
Commercial
111,289,699
340
26,800,333
50
8,105,789
30
Government
169,658,152
69
1,723,750
2
388,760
1
Industrial
3,268,500
19
643,740
1
Institutional
35,370,911
61
6,659,060
11
6,541,350
17
Miscellaneous
914,375
2
5,962,990
2
610,320
1
Mobile Homes
326,810
12
97,800
5
161,230
10
Multi Fam
19,484,928
99
9,218,077
58
1,900,880
7
Residential
Non Ag Acreage
385,526
0
144,160
0
Single Fam
79,443,250
1,256
57,430,830
926
31,085,210
572
Residential
Vacant Commercial
3,550,238
0
322,664
0
1,073,835
0
Vacant Industrial
349,687
0
Vacant Institutional
94,912
0
Vacant Residential
5,138,610
0
4,827,909
0
503,626
0
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Table 5-26: Distribution of Critical Facilities Buildings in Sinkhole Hazard Area

Citrus County (Unincorporated)
Sinkhole
Vulnerability
Category
Fire Station
Government
Buildings
Hospital/Health
Schools
Shelter
Shelter-Schools
Utility
Water/Wastewater

2-M

3-H

4-VH

4

4

4

8

2

21

4
11
3
30
58
5

3
7
10
2
31

Crystal River
3-H

4-VH

Inverness
2-M

3-H

4-VH

3

6

1
1

2

3

24
8
2
17

4
11

9
6
9
20

40

8

2
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5.12 Dam Failure
According to the Inglis Main Dam and Bypass Channel Dam Emergency Action
Plan, a failure at Inglis Dam would release water into the Upper Withlacoochee
River, which would flow into the Cross Florida Barge Canal and then on to the Gulf
of Mexico. A failure would cause a secondary failure of the Rick Creek Dam, which
would discharge to the Lower Withlacoochee River. The area west of US19
adjacent to the Barge Canal is remote and non-urbanized; however, a number of
urbanized areas are located along the lower segment of the Withlacoochee River,
including the towns of Inglis and Yankeetown in Levy County.
Of the 463 homes and businesses along the Withlacoochee River that would be
inundated following a dam failure 100 structures are located in Citrus County.
Additional damages would occur to agricultural lands in the area adjacent to the dam
failure.
Since Dam Inundation Maps were not available in a digital format, the loss estimation
from a dam failure event was based on the total number of structures in communities
immediately downstream from the structure. A 100 percent loss to these structures was
calculated (Table 5-27).
Table 5-27: Estimated Losses for Dam Failure
Total Estimated Damages
(Structure Damage, content Damage, and
Type of Structure
Loss of Function Damage)
Citrus County
Total Structures

$10,759,134

Source: Based on FEMA’s Understanding Your Risks: Identifying Hazards and Estimating
Losses

5.13 Hazardous Materials
To determine the vulnerability to accidental hazardous waste releases, a general
spatial analysis was performed. The concentration of development (and thus
indirectly of people) located within a given search area of the facilities was
determined using GIS. The analysis takes into account only the aerial distribution of
structures in reference to the Hazardous Materials sites (manufacturers, users,
storage facilities) and does not focus on individual or specific types of hazardous
materials and their potential effects should a release occur.
Analyses were conducted to delineate zones by degree of risk around the 302
Facilities hazardous material areas. These zones were divided into high, moderate,
and low risk. High-risk zones were defined as the hazardous material area itself and
a surrounding 100-foot buffer. Zones of moderate and low risk were identified as
500-foot and 1000-foot buffers, respectively.
The American Society for Testing and Materials (ASTM) develops standards used in
searching for regulated facilities that manufacture, use, store or are disposal sites for
hazardous or potentially hazardous materials and waste. According to these
standards, the following radial distances were considered in evaluating each of the
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sites' potential to effect surrounding properties:
•Treatment, Storage and Disposal Sites (TSD) - 1.5 miles
•Superfund Sites - 2.0 miles
•Municipal Solid Waste Landfills (MSW) - 1.5 miles
•Radiological Waste Generators (RAD) - 2.0 miles
The Tables below show the number of buildings and values of properties located in
low, moderate, and high risk zones. Inverness had no properties within these zones.
Table 5-28: Distribution of Citrus County (Unincorporated)
Structures in Areas Near 302 Facilities
L
Use

$Value

Agricultural

212,296

Commercial

384,117
1,582,91
0

Government

M
#Bldg
s
0

$Value

H
#Bldgs

197,290

103,785

308,635

#Bldgs

1,300,088

2

4

2,037,733

20

3,030,592

12

0

1,015,450

4

3,530,760

9

1,374,700

7

Industrial
Institutional
Miscellaneou
s
Mobile Homes
Multi Fam
Residential
Non Ag
Acreage
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Residential

$Value

3

446,750

3

997,700

0

2,274,660

9

195,880

8

49,640

3

820,406

10

1,868,088

11

924,380

12

1,341,070

30

601,119

0

79,262

0

68,255

0

558,350

0

0

0
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Table 5-29: Distribution of Crystal River Structures in Areas Near 302 Facilities
L

M

$Value

#Bldg
s

Commercial

1,616,46
7

13

Government

340,670

0

Use

H
#Bldg
s

$Value

#Bldg
s

$Value

Agricultural
9,603,36
3
6,012,73
0

12

Industrial

122,640

1

Institutional

3,053,35
0

7

243,010

2

Miscellaneou
s
Mobile
Homes
Multi Fam
Residential
Non Ag
Acreage
Single Fam
Residential
Vacant
Commercial
Vacant
Industrial
Vacant
Residential

1,222,57
6

186,910

3

126,447

0

12,283

1,160,89
0
1,024,41
4

0

4,183,59
6
4,538,82
0
2,282,75
3
8,889,85
0

52

217,430

18
9
10
10

180

0

30,700

1

19

4,051,47
2

43

35

6,036,61
0

96

0

721,977

0

84,644

0

1,157,03
3

0

0

Additionally, the analysis identified all present critical facilities buildings for each Low
(L), Moderate (M), and High (H) zone. Table 5-30 depicts the breakdown of facilities
by type.
Table 5-30: Critical Facilities Buildings Vulnerable to Hazardous Material Incidents
Citrus County
(Unincorporated)
H
M
L
Government
Buildings
Hospital/Hea
lth
Schools
ShelterSchools
Water/Waste
water

Crystal River
H

M

Inverness
L

H

M

L

1
1
8
3

3

7

3

As with any structure, those facilities that contain hazardous materials and/or
hazardous wastes could be damaged by any other hazards such as flood or high
winds. If this happens, a release could occur. Floods increase the chance of

124

CITRUS COUNTY LOCAL MITIGATION STRATEGY

hazardous materials contaminating the drinking water supply. High winds increase
the chances of large tanker trucks/trailers being involved in highway accidents,
which could result in a release. If a release occurred, high winds could spread the
material, or plume, making it harder to contain.
5.14 Crystal River Energy Complex
Although the probability of an incident at the Crystal River Energy Complex
occurring is very low, the vulnerability can be very high due to the extreme nature of
the radiological hazard and the location of people and property within 10 miles of the
facility.
A total of 17,869 people live within the 10-mile Emergency Planning Zone (EPZ).
Table 5-31 documents the values and the number of structures by use in Citrus
County and Crystal River in the 10-miles EPZ. Table 5-32 documents the number of
buildings and type of critical facilities within the 10-mile EPZ.
Table 5-31: 10 Mile Emergency planning zone Values and # of Buildings

Use

Citrus County
(Unincorporated)
$Value
#Bldgs

Crystal River
$Value

#Bldgs

Agricultural

116,184,519

64

1,800,295

1

Commercial

72,216,977

303

156,368,181

408

Government

155,474,050

31

33,485,700

45

Industrial

9,033,640

54

4,541,163

16

Institutional

32,910,077

32

26,310,175

48

Miscellaneous

320,479,784

73

5,642,982

9

Mobile Homes
Multi Fam
Residential
Non Ag Acreage
Single Fam
Residential
Vacant
Commercial
Vacant Industrial
Vacant
Institutional
Vacant
Residential

82,724,690

2,055

185,210

5

46,477,632

153

37,528,746

163

11,979,154

0

8,219,348

0

451,391,000

3,846

179,877,410

1,172

11,624,545

0

19,537,377

0

435,576

0

84,644

0

55,686

0

76,715

0

92,783,825

0

16,729,874

0
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Table 5-32: 10 Mile Emergency Planning zone Critical Facilities Buildings
Citrus County
(Unincorporated)
1

Crystal
River

1

3

3

4

Schools

12

11

Utility

59

Water/Wastewater

1

Fire Station
Government
Buildings
Hospital/Health

8

5.15 Summary of Vulnerability
Table 5-33 provides a summary of the County's vulnerability from hazard events.
The probability of occurrence was based on limited objective appraisal of the
hazard's frequency using information provided by relevant sources, observations,
and trends in the hazard profile. The probability of occurrence was assigned a value
of high, moderate, or low based on the following classifications:
•
•
•

High: There is a chance that an event will occur more than 5 times
within the next 25 years.
Moderate = there is a chance that an event will occur between 2 and 5 times
in the next 25 years
Low = there is a chance that an event will occur between 0 and 1 time in the
next 25 years

The vulnerability of the potential impact of a hazard was based on the population,
property, commerce, infrastructure, and services at risk relative to the entire county.
The vulnerability was classified as high, moderate, or low based on the following
categories:
•HIGH: The total population, property, commerce, infrastructure, and services of
the county are uniformly exposed to the effects of a hazard of potentially great
magnitude.
•MODERATE: The total population, property, commerce, infrastructure, and
services of the county are exposed to the effects of a hazard of moderate
influence, or the total population, property, commerce, infrastructure, and
services of the county are exposed to the effects of hazard, but not all to the
same degree, or an important segment of the population, property, commerce,
infrastructure, and services of the county is exposed to the effects of hazard
•LOW:
A limited area or segment of population, property, commerce,
infrastructure or services is exposed to the effects of a hazard.
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Table 5-33: Summary of vulnerability
Probability of
Hazard
Occurrence
City of
Citrus
City of
Crystal
County
Inverness
River
Crystal River Energy
Complex
Dam Failure
Drought
Extreme Summer Heat
Flooding/Flash Floods
Hazardous Material
Incidents
Hurricanes
Tropical Storm
Cat 1
Cat 2
Cat 3
Cat 4
Cat 5
Land Subsidence
Severe Storms
(thunderstorms,
hailstorms, and
blizzards)
Tornadoes
EF0
EF1
EF2
EF3
EF4
EF5
Wildfires/Urban
Interface Fires

Vulnerability
Citrus
County

City of
Crystal
River

City of
Inverness

L

L

L

L

M

L

L
H
M
H

L
H

L
H

L
M
L
H

L
M
L
M

H

H

M
M
L
H

L

L

L

M

M

M

H
H
M
L
L
L
L
H

H
H
M
L
L
L
L
H

H
H
M
L
L
L
L
L

H
M
M
M
H
H
H
M

H
M
M
M
H
H
H
M

L
L
L
L
M
H
H
M

H

H

H

M

M

M

H
H
M
L
L
L
L

H
H
M
L
L
L
L

H
H
M
L
L
L
L

M
L
L
M
M
H
H

M
L
L
M
M
H
H

M
L
L
M
M
H
H

H

L

M

H

M

M

M

M
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SECTION 6 - MITIGATION STRATEGY
6.1 Overview
The planning process allows Citrus County and the municipalities the opportunity to
recognize the types of hazards facing Citrus County, determine the means to
address these hazards, and join together to implement these means. Hazard
mitigation planning allows the community to identify proactive mitigation strategies
before such events occur. The importance of hazard mitigation planning must be
placed in the context of policies, perceptions, and practices associated with hazards
that impact the economic and physical wellbeing of Citrus County. After reviewing
the results of the risk and vulnerability assessment the LMS Working Group
developed goals and objectives for addressing hazard mitigation.
6.2 Citrus County Goals and Objectives
The LMS Working Group developed six specific goals and associated objectives to
guide its work and focus the efforts and resources to reduce hazard related losses
and damages in the future. The goals and objectives were designed to be multihazard and to address the needs of all of the jurisdictions.
GOAL 1: Minimize future losses from all disasters by reducing the risk to
people and property.
1.1

1.2

1.3

1.4

Protection of populations and properties in Citrus County
susceptible to economic or physical loss from disasters shall be
consistent with the standards established in the Local Mitigation
Strategy and the Citrus County Comprehensive Plan.
Provide protection of critical facilities vital to disaster response,
such as fire and police, and those vital to the continuous operations
of the county, such as hospitals and health care facilities, water and
sewer facilities, electrical and other utility, and transportation
systems.
Citrus County should continue to participate in the Community
Rating System program established by FEMA and seek ways to
reduce flood insurance premiums by increasing the County's rating.
Encourage both the City of Crystal River and the City of Inverness
to actively participate in the Community Rating System program.

GOAL 2: Support a balance between government regulation/enforcement, and
personal awareness/responsibility for hazard mitigation, by
emphasizing education and training for property owners, families
and individuals.
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2.1

2.2

2.3

Develop and support disaster preparedness education and
awareness programs, targeting specific benefits to homeowners,
families, and individuals.
Develop and support disaster preparedness education and
awareness programs, targeting specific benefits to public and
private sectors.
Develop and support economic incentive programs for both public
and private sectors promoting benefits of structural retrofitting.

GOAL 3: Prevent flood-related repetitive losses from natural disasters through
regulation and education.
3.1

3.2
3.3

3.4

Develop and support public and private projects and programs to
retrofit, relocate, or acquire properties susceptible to repetitive
flooding.
Require systematic maintenance programs for stormwater
management systems.
The County shall direct population concentrations away from known
or predicted coastal high hazard areas (in the unincorporated area)
through appropriate regulations in the Land Development Code.
Support economic viability of historic areas susceptible to flooding
through encouragement of upgrading and elevating structures for
greater resistance to flooding.

GOAL 4: Reduce economic vulnerability and increase recovery capabilities of
business and industry.
4.1

Develop and implement disaster planning training through
collaborative programs with appropriate government agencies and
community organizations. Programs should include seminars and
handout materials addressing needs relevant to businesses.

GOAL 5: Emphasize pre- and post-disaster planning to decrease vulnerability
of existing and new construction to loss.
5.1
5.2

5.3

5.4

Discourage the location of nursing homes and hospital facilities in
Category 1 coastal hurricane evacuation areas.
Promote and encourage changes to State law to require that
hospitals and nursing homes have an approved emergency
response plan and emergency power generation on site.
Use pre-storm planning to identify post-storm redevelopment
options in vulnerable coastal areas, taking into consideration shortand long term environmental, economic, and structural issues.
Promote to elected officials, builders, and potential homeowners,
the economic and safety benefits of designing mitigation features
into new construction.
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5.5
5.6
5.7
5.8

Identify vulnerable existing public and private critical facilities and
encourage pre-disaster retrofit.
Offer and support incentives and education to encourage higher
standards of protection to structures and facilities from hazards.
Promote accuracy of Flood Insurance Rate Maps (FIRMs) in Citrus
County.
Collection of flood data information and analysis and completion of
a countywide database that incorporates a wider range of property
data, topographical data, storm drainage data, rainfall data, building
permit data, data on insurance, history of flooding, etc.

GOAL 6: Encourage public support and commitment to hazard mitigation, by
communicating its benefits and justification in simple and
understandable terms.
6.1

6.2

6.3
6.4

Develop and implement public information programs for hazard
mitigation, emphasizing its direct benefits to citizens, including
public officials and private businesses.
Identify and coordinate hazard mitigation public information
programs and events such as contests and festivals with public and
private partners.
Identify and seek multiple funding sources that will support hazard
mitigation awareness and training programs.
Support a Firewise program in Citrus County.

6.3 Range of Mitigation Initiatives and Policies
The process of integrating the goals and objectives with the known hazards and
vulnerabilities within Citrus County, the City of Crystal River and the City of
Inverness was completed and reviewed for continued applicability in order to
produce an updated series of specific mitigation actions relevant to protecting lives
and properties in Citrus County. Incentives for implementing hazard mitigation
initiatives are related to loss reduction, public welfare, or public safety. Disincentives
are related to lack of funding, staff, or resources.
The mitigation alternatives are linked to the County's goals and objectives and
address the hazards risk and vulnerabilities identified by the risk assessment.
These initiatives apply to new and existing building structures as well as new and
existing infrastructure. The following is a list of goals objectives, and policies from
the comprehensive plans of Citrus County, the City of Crystal River, and the City of
Inverness where hazard mitigation goals and actions are incorporated:
•

Citrus County Comprehensive Plan, Future Land Use Element
o GOAL #17 - The Future Land Use Plan is intended to enhance the
quality of life of the citizens of Citrus County through: provisions for
adequate housing, services, and facilities; protection of the
environment; creation of favorable economic conditions; and the
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o

o

o

o

o

o

o

o

o

o

elimination of incompatible land uses, hazards, and nuisances.
OBJECTIVE 17.1 - A unified County Land Development Code (LDC)
which provides standards and procedures for the implementation and
enforcement of the Comprehensive Plan shall be adopted within one
year of the adoption of the Comprehensive Plan.
POLICY 17.1.1 - The County LDC shall contain development
regulations and detailed provisions to implement the Comprehensive
Plan, including at a minimum: subdivision regulations, tree protection,
protection of open space, protection of potable water sources,
regulation of areas subject to seasonal and periodic flooding, and
provision for drainage and stormwater management, protection of
environmentally sensitive lands, regulation of signs, and protection of
natural and historic resources.
POLICY 17.1.6 - Performance standards shall be established in the
County LDC providing for, but not limited to, drainage, flood protection,
utilities, separation of uses and buffering, densities, parking, access,
environmental and water resource protection, preservation of wetlands,
open spaces, and convenient on-site traffic flow.
POLICY 17.3.7 - The County LDC shall permit Assisted Living
Facilities (ALF) within all residential areas of the County outside of the
Coastal High Hazard Area in concert with established design criteria.
POLICY 17.3.13 - Recreational vehicles, tent campsites, and
recreational resort cabins shall not be used as permanent or long-term
residences. Recreational vehicles and park trailers shall not be
occupied for more than 180 consecutive days; or for more than 45
consecutive days in areas of special flood hazard unless they comply
with FEMA regulations and standards in the County LDC.
POLICY 17.3.23 - Mobile home parks shall be developed according to
a comprehensive and detailed master plan, shall provide a minimum of
20 percent of the site as permanent open space and another 10
percent as recreation areas, and shall locate lots or homesites so as to
maximize the number adjacent to common open space and recreation
areas. No new mobile home parks, expansions of existing parks which
are not vested, or redesignations of land to allow for mobile homes
shall be allowed within the Coastal High Hazard Area (CHHA).
OBJECTIVE 17.4 - The County LDC shall contain provisions to protect
residents from flooding using criteria established by the Federal
Emergency Management Administration (FEMA).
POLICY 17.4.1 - All new construction shall be built in conformance
with FEMA and the County's Flood Plain Standards as described in the
County LDC.
POLICY 17.4.2 - Development orders shall not be issued for proposed
construction which does not conform with the requirements and
guidelines of the Flood Plain Standards.
POLICY 17.6.4 - The County LDC shall contain standards for the
location of commercial development which:
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Protect the development from natural hazards
Ensure adequate service from public utilities and other urban
services
 Minimize environmental impacts
 Serve its intended market area
 Provide buffering from other land uses to minimize conflicts
 Provide adequate landscaping utilizing native plants and
preserving existing on-site vegetation
o OBJECTIVE 17.10 - Public and private transportation projects shall
provide for disaster preparedness needs. The County shall assure that
the amount of residential land allocated in the Coastal, Lakes, and
Rivers Areas is coordinated with the County's and the Region's
hurricane plans.
o POLICY 17.10.1 - All Comprehensive Plan amendments and new
developments proposed in the CHHA shall meet the evacuation criteria
in Policy 4.9.8 of the CLRM Element.
o POLICY 17.45.3 - Design of infrastructure shall support development
features and landscape vegetation that promote natural storm water
mitigation.
•

City of Crystal River Comprehensive Plan, Future Land Use Element
o OBJECTIVE 2.1 - Provide for reasonable use of property while
protecting, conserving, and maintaining the natural resources and
systems identified in this and other elements of this Plan.
o POLICIES:
o A) Continue to protect public potable water wells from potential
contamination through the implementation of wellfield protection
regulations that are in accordance with state statutes.
o B) Land use in wetlands will be limited to recreation, preservation or
conservation, and low density residential development.
o C) The City will continue to implement regulations for the protection of
trees and environmentally sensitive lands consistent with policies in the
Conservation Element.
o D) The City will ensure that all proposed development and
redevelopment is consistent with the Comprehensive Plan, and the
implementing land development regulations.
o E) Land development regulations shall continue to be implemented
which ensure the compatibility of the proposed use with adjacent uses;
regulations shall include provisions designed to mitigate
incompatibility, such as setbacks, landscaped buffers, building
orientation, scale, parking lot landscaping, or driveway location.
o F) The administrative procedures for review of proposed development
and redevelopment projects will include a checklist for determining
consistency of the proposal with applicable resource protection
requirements within the comprehensive plan and implementing land
development regulations.
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o G) Land development regulations for properties located on or within
150 feet of the King’s Bay, the Crystal River, and all navigable
tributaries shall continue to provide standards for wetland preservation,
prevention of erosion and siltation, building setbacks, building
elevations to prevent or minimize flood damage, and impervious
surface standards, consistent with best management practices for
development within CHHA and 100-year floodplains.
o H) The City will encourage the preservation of land areas which exhibit
significant environmental, cultural, or historical characteristics through
regulations that may include the Transfer of Development Rights
(TDR) procedure, conservation subdivision regulations, clustering, land
purchase arrangements, or other innovative methods for development.
o I) The first floor of living space of any building constructed within the
City must be at least one foot above the FEMA flood elevation.
o OBJECTIVE 2.2: - The hurricane evacuation time shall be coordinated
with the Coastal High Hazard Area and meet the requirements as
provided in Policy 4.1 of Coastal Management Element.
o POLICIES:
o A) The City will continue to implement the adopted disaster plan which
includes hurricane evacuation plans and coordination with Citrus
County regarding shelters, evacuations, and emergency response.
o B) Special care facilities, such as nursing homes and hospitals, shall
not be located in the Coastal High Hazard Area, unless adequate
provisions for safe and efficient evacuation and shelter are ensured.
o C) The City shall coordinate with the Citrus County Sheriff’s
Emergency Management Office to keep the public informed as to
shelter opportunities and locations.
o OBJECTIVE 2.3: - The existing densities of recorded subdivisions in
the coastal high hazard area will be maintained at the densities not to
exceed those in effect at the adoption of this Plan.
o POLICIES:
o A) The City will maintain future land use categories and land
development regulations that ensure residential densities in the coastal
high hazard area are consistent with the densities of the existing
recorded subdivisions.
o B) The City will not change the zoning by increasing the density for any
parcel within the coastal high hazard area without an amendment to
the Comprehensive Plan.
o B-12: Coastal Low Density Residential (CLDR) land use category
designates areas within the City which are predominantly uplands with
some areas of minor disturbed wetlands which are suitable for
residential development at an intensity of one unit per two (2) gross
acres (.5 dwelling unit/acre). All development within the CLDR shall be
connected to the City of Crystal River’s water and sanitary sewer
facilities.
o B-12-1: The area within this category may be suitable for a maximum
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o

o

o
o

o

o

o

o
o

o
o
o

density of two and one-half (2.5) dwelling units per gross acre provided
the following provisions and performance standards are met:
Any proposal for development within the “Coastal Low Density
Residential” category, shall be reviewed pursuant to the procedures
and criteria contained within the “Planned Unit Development” (PUD)
zoning district or through a conservation subdivision process;
The minimum parcel size which shall be eligible for consideration for
increased density shall be 20 gross acres possessing a common plan
of development.
B-12-2: All development within the Coastal Low Density Residential
Land use category shall adhere to the following requirements:
All development shall donate or reserve environmentally sensitive
lands within the proposed development for preservation, conservation,
or passive recreational purposes.
All development shall provide an inventory for endangered, threatened,
special concern and commercially exploited species. Significant
environmental or ecological features and wildlife habitat shall be
protected. Mechanisms for protection of these resources include, but
are not limited to, acquisition, conservation, easements, and density
transfer. The City shall cooperate with state, regional, and agency
programs intended for the acquisition of suitable lands for open space,
recreation, preservation or conservation uses.
All development shall be required to comply with all other appropriate
policies contained within this Comprehensive Plan with specific
emphasis on the “Conservation Element”, Coastal Management
Element”, “Transportation Element”, “Sanitary Sewer Subelement”, and
“Drainage Subelement”.
All development shall adhere to the location and building standards
specified in the City of Crystal River Land Development Code for
proposed development along the waterfront.
All development shall be clustered in order to protect significant
environmental or cultural resources found on the site.
All developmental shall identify historical resources as known by the
State Division of Historical Resources on all general site development
plans. Identified significant historical shall be protected through the
use of a conservation easement of the identified site.
All development shall adhere to the following standards for
development:
All proposed development shall be consistent with the federal flood
hazard requirement.
All proposed development containing 25 or more dwelling units shall
formulate an emergency hurricane preparedness plan for that
development prior to the issuance of the first site development permit.
Said Hurricane Plan shall be reviewed by the Citrus County Director of
Emergency Operations for consistency with the County Emergency
Plan.
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o Within the “Coastal Low Density Residential” land use category, the
development of multi-family units shall be prohibited within the Federal
Emergency Management Agency designated velocity zone (V-zone).
o OBJECTIVE 2.4: Personal and property damage related to natural
and man-made disasters will be mitigated or reduced by coordinating
future land use map designations with strategies from the Local
Mitigation Strategy.
o POLICIES:
o A) The City shall strictly enforce all appropriate federal floodplain
management regulations to reduce the number of repetitive loss
properties.
o B) The City shall implement protective measures to protect critical
public facilities within the Category 1, hurricane evacuation area as
established by the Sea, Land, and Overland Surges from Hurricanes
(SLOSH) computerized storm surge model. This measure may include
protection of glass windows and doors on critical facilities.
o C) The City shall seek to relocate the Crystal River Emergency
Operations Center outside the 100-year floodplain.
o D) To facilitate emergency operations, the City may create a mobile
command post for first responders and shelter for emergency workers,
first responders, and families for use during activation.
•

City of Crystal River Comprehensive Plan, Coastal Management Element
o OBJECTIVE 2.4:
Restrict overdevelopment within Coastal
Management Area-1 through required conformance with the Future
Land Use Plan and implementation of flood damage prevention
regulations.
o POLICIES:
o A).Require that land development applications for proposed
development within Coastal Management Area-1 address density
limitations and performance standards established by the City’s
Comprehensive Plan and Land Development Code.
o B).Require that land development applications, except for a single
dwelling unit on an existing lot of record, within the Coastal
Management Area-1 be planned in a specific manner which is
compatible with site characteristics through the use of the Planned
Development (PD) zoning requirements.
o C).Require the clustering of uses for land development projects located
within Coastal Management Area-1 through implementation of Planned
Development (PD) zoning requirements.
o D).Prohibit the siting of new or the expansion of existing mobile home
and/or recreational vehicle parks within Coastal Management Area-1.
o E).Prohibit the siting of acute care medical facilities or any other
facilities which house nonambulatory person within Coastal
Management Area-1.
o F). Prohibit the generation, storage or disposal of hazardous waste
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o

o
o
o
o
o

o

o

o
o
o

o
o

o

o
o

materials in excess of 100 kilograms per month, as defined and listed
in 40 CFR 261, and as adopted in Chapter 17-30, F.A.C.
GOAL 4: The city shall maintain or reduce hurricane evacuation times
by requiring that new developments not degrade the existing
evacuation Level of Service (LOS).
POLICIES: A).The Hurricane Evacuation Level of Service Standards
is as follows:
Out-of-county, not to exceed sixteen (16) hours for Category 5 storm
event.
B).No hurricane shelters shall be located within the Category 5
hurricane evacuation area.
C).All proposed Comprehensive Plan Amendments and new
developments within the CHHA must meet the following criteria:
The adopted LOS for “out-of-county” hurricane evacuation is
maintained for a Category 5 storm event as measured on the SaffirSimpson scale.
12 hour evacuation time to shelter is maintained for a category 5 storm
event as measured on the Saffir-Simpson scale and shelter space
reasonably expected to accommodate the residents of a development
contemplated by the proposed comprehensive plan amendment is
available; or
Appropriate mitigation is provided that will satisfy Policy 4.3 (a) or (b).
Appropriate mitigation shall include, without limitation, payment of
money, contribution of land, and construction of hurricane shelters and
transportation facilities.
City shall enter into a binding contract with the developer detailing with
any required mitigation.
D).City shall assess and adopt regulations in the hurricane vulnerable
zone which:
Limit new development in coastal areas and additional mobile home
units; and/or allow new development in coastal areas provided that
mitigating measures are established which do not increase hurricane
evacuation.
Promote land acquisition; and/or establish a fee in lieu program and
those funds generated by fees to support future shelter development.
OBJECTIVE 4.2: Shelter for Protection. The City of Crystal River
shall designate hurricane evacuation shelters to protect the population
evacuated from the Hurricane Vulnerability Zone
The City of Crystal River, in cooperation with Citrus County, other
Coastal Cities and the American Red Cross, shall designate by 1997
appropriate and adequate hurricane emergency shelter facilities to
accommodate the population within the Hurricane Vulnerability Zone
under a Category 3 storm.
New hurricane emergency shelter space shall not be located in the
Hurricane Vulnerability Zone.
In cooperation with the American Red Cross, existing hurricane
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o

o

o
o
o

o
o

o

o

o

o

o
o

o
o
o
o
o

emergency shelters which are located in life threatening areas
susceptible to flooding during a hurricane shall be replaced by 1997.
OBJECTIVE 4.3: Mitigation of Property Damage. The City shall
minimized danger to life and property in the Hurricane Vulnerability
Zone and Coastal High Hazard Area.
POLICIES: A).If constructed, all public facilities in the Hurricane
Vulnerability Zone shall be floodproof to ensure minimum damages
from storms and hurricanes.
B).The post-disaster redevelopment plan shall outline reconstruction
procedures and should include:
Recovery Task Force (appointed body);
Guidelines for determining feasibility of repairing and reconstructing
damaged structures including standards to which reconstruction should
be complete;
Post-disaster, timetable outlining recover, redevelopment, relocation
and hazard mitigation priorities;
Identification of those areas which have the highest potential for
damage on past experiences and studies; and establish policies for
evaluating the possibility of relocating or structurally modifying public
infrastructure located in those areas;
Identification for funding sources or funding mechanisms which may be
needed to replace, repair and/or relocated damaged public
infrastructure; and
Identification of the feasibility of public acquisition following natural
disaster. Acquisition should address areas adjacent to public holdings
and those areas with a history of frequent storm impacts.
C).Immediate repair and cleanup action needed to protect the public
health and safety include repairs to potable water, wastewater, and
power facilities; removal of debris; stabilization or removal of structures
about to collapse; and minimal repairs to make dwellings habitable.
D).Structures which suffer repeated damage to pilings, foundations, or
load-bearing walls shall be required to modify the structure to correct
the reoccurring damage.
E).The recommendations of the interagency hazard mitigation reports
shall be considered for incorporation in the City’s Comprehensive Plan.
OBJECTIVE 4.4: Post-Disaster Redevelopment. In order to reduce
the exposure of human life and public/private property to natural
hazards, a post-disaster redevelopment plan shall be consistent with
the Citrus County Plan (when adopted).
POLICIES:
The City’s post-disaster redevelopment plan shall be consistent with
the Citrus County Plan (when adopted).
The post-disaster redevelopment plan shall outline reconstruction
procedures and should include:
Recovery Task Force (appointed body);
Guidelines for determining feasibility of repairing and reconstruction
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o
o

o

o

o

o

o

o
o

•

damaged structures including standards to which reconstruction should
be complete;
Post-disaster, timetable outlining recovery, redevelopment, relocation,
and hazard mitigation priorities;
Identification of those areas which have the highest potential for
damage on past experiences and studies’ and establish policies for
evaluating the possibility of relocating or structurally modifying pubic
infrastructure located in those areas;
Identification of funding sources or funding mechanisms which may be
needed to replace, repair, and/or relocate damaged public
infrastructure; and
Identification of the feasibility of public acquisition following a natural
disaster. Acquisition should address areas adjacent to public holdings
and those areas with a history of frequent storm impacts.
Immediate repair and cleanup actions needed to protect the public
health and safety include repairs to potable water, wastewater, and
power facilities; removal of debris; stabilization or removal of structures
about to collapse; and minimal repairs to make dwellings habitable.
These actions shall receive first priority in permitting decisions. Longterm redevelopment efforts activities shall be postponed until the
Recovery Task Force has completed its duties.
Structures which suffer repeated damage to pilings, foundations, or
load-bearing walls shall be required to modify the structure to correct
the reoccurring damage.
The recommendations of interagency hazard mitigation reports shall
be considered for incorporation in the City’s Comprehensive Plan.
OBJECTIVE 4.5: Conformance with ACOE and WRPC Hurricane
Evacuation Studies.
The City shall revise as necessary the
Comprehensive Plan and related land development regulations to
incorporate the final findings of the ACOE and WRPC Hurricane
Evacuation Studies upon completion.

City of Inverness Comprehensive Plan, Future Land Use Element
o POLICY 1.2.1.3: The City shall coordinate future land uses by
encouraging the elimination or reduction of uses that are inconsistent
with any interagency hazard mitigation report recommendations that
the City deems appropriate.
o POLICY 1.2.4.4: The City shall prohibit the location of land uses or
activities which regularly use, handle, or store hazardous materials
within the floodplain or defined wellfield protection areas.
o GOAL 1.4: Ensure the safety of potential residents from flooding and
other hazardous conditions
o OBJECTIVE 1.4.1: Review new development for conformance with
the Comprehensive Plan.
o POLICY 1.4.1.1: The City shall continue to enforce local floodplain
regulations in the Inverness Land Development Regulations through
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o

o

o

o

scrutinized building permit issuance in conformance with the
requirements and guidelines of the floodplain ordinance.
OBJECTIVE 1.4.2:
Control runoff from new streets and new
developments to prevent flooding in adjacent areas and pollution of
lakes by enforcing local stormwater drainage regulations
POLICY 1.4.2.1: The City shall require that new developments be
designed to limit the post-development rate of stormwater discharge,
volumes, and pollutant loads to amounts which are equal to, or less
than those which existed prior to development in accordance with the
Chapters 40D-4 and 40D-40, FAC, administered by SWFWMD.
POLICY 1.4.2.2: The City may require design modifications during site
plan review, as necessary, to ensure no adverse impacts on water
resources, unless it is proven that there is no potential hazard.
POLICY 1.7.1.4: The City shall prohibit the location of new industrial
activities which regularly use, handle, or store hazardous materials
within the floodplain.

The following is a list of policies, ordinances, and regulations to guide these efforts
and allow stable achievement of the hazard mitigation planning goals and objectives.
6.3.1 Preventive Measures
Preventive measures are designed to minimize the potential development of new
natural hazard problems and are intended to keep existing natural hazard
problems from becoming worse. Preventive measures also include mitigation
actions to alleviate those known areas of concern to ensure that the issue does
not continue to remain an area of concern. They ensure that future land
development projects do not increase local and/or regional natural hazard
damage potentials. Once completed, participating members integrate the data
and mitigation goals into their existing plans. Preventive measures are
administered by local building, zoning, planning, and/or code enforcement
officials and include the following plans for Citrus County, the City of Crystal
River and City of Inverness:
•
•
•
•
•
•
•
•
•
•
•
•
•

Comprehensive plans
Land use planning/zoning efforts
Subdivision and land development ordinances
Capital improvement plans (CIP)
Building codes
Floodplain development regulations
Stormwater management
Operations and maintenance (O&M) procedures
Subsurface investigation requirements
Geographic Information Systems (GIS)
Detailed plans and targeted studies
Community Rating System programs
Community Wildfire Protection Program guidance
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6.3.2 Emergency Services
Emergency services measures protect people during and immediately following a
natural hazard event.
The County and municipalities have Emergency
Operations Plans (EOP’s) to formally document their emergency preparedness
and response planning. The local EOP identifies standard operating procedures
for various emergency management personnel and establishes the location and
operating conditions of the Emergency Operations Center (EOC). As such,
adopting and implementing the EOP is a critical first step in providing local
emergency services measures in response to a natural hazard event.
Emergency services measures are implemented at the local, County, State,
and/or Federal level, depending on the severity of the hazard event, and include
the following actions:
•
•
•
•

Hazard warning
Hazard response
Critical facilities protection
Post-disaster recovery and mitigation

6.3.3 Property Protection
Property protection measures minimize an existing structure's vulnerability to a
known hazard, rather than trying to modify or control the hazard itself. Property
protection measures involve improvements to both public and privately owned
property and must be coordinated (and often cost-shared) with the respective
property owners. Some measures do not affect the appearance or use of the
structure, which make them appropriate for historical sites or landmarks.
Implementation of a property protection measure requires the purchase of a local
building permit. As such, property protection measures include the following
activities:
•
•
•
•
•
•
•

Relocation/acquisition
Elevation
Floodproofing
Insurance
Brush/shrub removal
Emergency response planning
Windproofing

6.3.4 Structural Projects
Structural projects typically involve efforts to keep floodwaters and other natural
hazards from impacting specific areas or structures. They are required to be
designed by engineers and managed or maintained by the owner. From a flood
hazard mitigation standpoint, these projects are designed to control flows and
water surface elevations and to reduce the overall impacts of flooding. In some
cases, due to costs and possible environmental implications, some structural
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projects may not provide full protection to individual properties. However, such
projects as bridge and culvert modification are designed to protect numerous
people and properties. Structural projects may include, but are not limited to the
following type of hazard mitigation project.
•
•
•
•
•
•
•

Dams/levees/floodwalls
Bridge/culvert modifications
Channel modifications/diversions
Firebreaks
Sinkhole abatement
Emergency water source development
Safe rooms and community shelters

6.3.5 Natural Resource Protection
Natural resource protection activities that are implemented as hazard mitigation
measures can be multiple in scope, purpose, and outcome. The preservation
and restoration of natural areas, environmentally sensitive resources, or the
overall quality of locally significant features, play a significant role in reducing
local and regional damages caused by natural hazard events. Natural resource
protection activities are often implemented by park, recreation, or conservation
agencies and organizations, but are not limited to these types of entities. Citrus
County, as with all local governments, has the ability to develop and implement a
natural resource protection program that will minimize the impacts of natural
hazards while enhancing the local and regional environment. The Southwest
Florida Water Management Agency has played a major role in the acquisition,
preservation and restoration of the county’s natural resources. Protection
activities that can minimize the potential impacts of natural hazards include the
following:
•
•
•
•
•

Open space preservation
Wetland protection
Identification and implementation of Best Management Practices (BMPs)
Water resources management planning
River/stream corridor restoration

6.3.6 Public Information
Providing the public with accurate and relevant information is a key component of
a successful hazard mitigation program. Public information activities advise
residents, business owners, and local officials about natural hazards and ways
they can protect themselves, their property, and their constituents from these
hazards. Public information activities are directed at the entire county to include
not only the citizens and the business owners, but visitors also. These programs
are developed to motivate people to take precautionary steps on a pre-disaster
basis, and to develop awareness. Citrus County’s public information activities
include the following:
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•
•
•

Map information
Education and Outreach programs
Environmental education

6.4
Evaluation of Mitigation Alternatives
The review and assessment of the status of hazard mitigation in Citrus County was
completed by the Local Mitigation Strategy Working Group and other interested
parties. Based on the most current information available, the LMS Working Group
identified those mitigation actions that have been completed, partially completed or
otherwise no longer met the priorities of the community.
6.4.1 General Hazard Mitigation Alternatives
The following local resources provide guidelines, tools and codes as well as a
designated source for funding to promote and achieve mitigation activities,
thereby reducing the effects of future disasters in Citrus County. These
mitigation alternatives are general in nature and apply to all identified hazards.
•

Comprehensive Plans and Land Development Codes have
been adopted by Citrus County and the incorporated cities. The
Comprehensive Plans are developed over a long-range timeframe
through land use and public infrastructure planning. Both the
Comprehensive Plans and Land Development Codes regulate
development by dividing the jurisdictions into zones or districts and
establishing specific development criteria for each. As such, these
development criteria include provisions for the area's known natural
hazards. Vulnerable lands would be those associated with known
hazards such as areas subject to flooding, dam failure, wildland fire
and areas subject to land subsidence. Proper planning should
include appropriate recommendations for the use of these known
hazard areas, such as parks, greenways, wildlife refuges, and other
open space uses protected from future development. Similarly, the
Land Development Codes should include separate zones or
districts with appropriate development criteria for these known
hazard areas.

•

Land Development Codes, including subdivision regulations, have
been adopted by Citrus County and the incorporated cities. These
codes regulate how land can be subdivided into individual lots and
establish certain standards/criteria for the location and construction
of buildings and associated infrastructure (i.e., roads, sidewalks,
utility lines, stormwater management facilities, etc.). As such, Land
Development Codes include jurisdiction-specific, hazard mitigationrelated development criteria for the location and construction of
buildings and other infrastructure in known hazard areas in an effort
to avoid future damages and minimize existing problems.
Examples of some hazard mitigation-related development criteria
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include watershed-specific stormwater management regulations,
land use specific erosion and sedimentation control requirements,
hazard specific building and infrastructure location limitations, and a
requirement to incorporate various pre-defined, jurisdiction-specific
hazard mitigation/prevention measures into all development plans.
Along these same lines, the mandatory use of conservation
subdivision design principles may also be employed to
minimize/mitigate the potential impacts of natural hazards.
Conservation subdivision design principles involve clustering
homes/development in a proposed subdivision to avoid known
hazard areas (i.e., steep slopes, floodplains, etc.) and
environmentally sensitive resources (i.e., wetlands, critical wildlife
habitats, etc.), thereby developing the most appropriate land while
permanently establishing a network of protected open spaces.
•

The Florida Building Code regulates the construction, renovation,
and alteration of new and existing structures by establishing
minimum building standards and providing for routine inspections
by a certified building code inspector. As such, the Florida Building
Code includes specific standards for hazard-resistant construction.
Examples of some hazard mitigation-related building standards
include requiring the use of fireproof/resistant building materials,
specifying particular construction practices to promote wind
resistance, specifying the use of waterproof/resistant building
materials and building elevation in known flood hazard areas, and
requiring certain foundation and structure anchoring specifications
in known floodwater velocity areas.

• Geographic Information Systems (GIS) applies computer
technology to hazard mitigation planning by linking data to maps.
Detailed property information, socioeconomic data, critical facilities
inventoried, and hazard locations, among other relevant
information, can be continuously updated to provide a complete
assessment resource for mitigation planning and other planning
studies. HAZUS-MH (Hazards U.S. Multi-Hazards) is the tool
developed by FEMA to apply loss estimation models for Wind,
Hurricanes, and Flooding within a GIS framework.
•

Capital Improvement Plans (CIP) can recommend the allocation
of funds for public acquisition of open space lands, capital
expenditures for emergency service facilities, improvements to
retrofit or relocate vulnerable critical facilities, and other capital
improvements. The CIP is usually tied to a comprehensive plan
and programs capital improvements over a five or six year period,
with funding identified. The capital expenditure requirements of
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high priority projects within a hazard mitigation plan should be
included in the CIP.
•

Emergency response planning where in certain situations,
implementation of physical property protection measures (i.e.,
relocation, elevation, or floodproofing) may not be technically or
fiscally appropriate. This is most often the case for larger floodprone business and industry buildings, where relocation is
undesirable and retrofitting techniques may be too costly or not
technically feasible. As such, alternatives to physical property
protection measures must be explored.
One alternative to
implementing physical property protection measures is to develop
an emergency response plan specific to the particular business or
industry. An emergency response plan is a guidance document
that identifies and describes specific emergency preparation and
response procedures to be implemented on a pre- and postdisaster basis in order to minimize potential hazard impacts. As
such, emergency response planning can serve to minimize
potential impacts to both the structure and its contents/inventory. In
this manner, emergency response planning for a particular
business or industry would constitute a property protection
measure.

•

Map information provides many benefits by providing hazard
information to inquirers. Residents and business owners who are
aware of potential hazards can take steps to avoid future problems
and/or reduce their exposure to flooding. Real estate agents and
potential homebuyers can determine if a particular property is
located in a known flood hazard area and whether flood insurance
may be required by their lender. It is important to remember,
however, that flood maps are not perfect; the older maps display
only the larger flood-prone areas that have been studied. Some
maps are based on data that are more than 20 years old. The
South West Florida Water Management District is a Cooperating
Technical Partner with FEMA. They have completed the detailed
study of our 20 watersheds, which have result in the production of
our Digital Flood Insurance Rate Maps (DFIRM’s)

•

Education and Outreach programs are the first step in the
process of orienting property owners to property protection
measures and assisting them in designing and implementing a
project. These programs are designed to encourage people to
seek out more information and take steps to protect themselves
and their properties, and are particularly suitable for those hazards
that lack specific mitigation measures such as extreme summer,
lightning and tornadoes.
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•

Outreach projects can vary with the type of identified hazard and
the audience you are trying to reach. Citrus County, as a
participant in the Community Rating System, is required to provide
outreach materials to our Repetitive Loss Areas. This outreach
identifies the various techniques for flood mitigation as well as
funding opportunities that may be of benefit to the owner(s).

•

In addition, there is a coordinated annual outreach to the
community at large with the Citrus County Sheriff’s Office of
Emergency Management. There are community oriented expo’s,
open house type events and a multi-hazard section of the locale
newspaper that is printed annually.

•

Each year, the County updates their list of local lenders, realtors
and insurance agents. A mailing is sent annually advising them of
the services provided by the County regarding flood zones,
elevation certificates, Letters of Map Amendment, insurance
requirements and continuing education opportunities for their
specialty. The Citrus County website also contains this information
as well as detailed updates during severe weather or other hazard
events.

•

Other approaches can include the following:
•
•
•
•
•
•
•
•

•

Mass mailings or newsletters to all residents
Notices directed to floodplain residents
Displays in public buildings or shopping malls
Newspaper articles and special sections
Radio and TV news releases and interview shows
Presentations at meetings or relevant local organizations
Floodproofing open houses
Website notices with hyperlinks to other sources of
information

Hazard warning to include a comprehensive disaster warning
system ties a variety of systems into a network to advise the public
of emergency situations. This system includes the Code Red
Emergency System, the sirens located along the west coast
communities, which can use either voice activated or canned
messages, the use of live broadcasts from the EOC as well as
special public information messages on local television and radio
stations.
The earlier and more accurate the warning, the greater the number
of people who can implement protective measures. Multiple or
146

CITRUS COUNTY LOCAL MITIGATION STRATEGY

redundant systems are most effective: if people do not hear one
warning, they may still get the message from another part of the
system. Depending on the circumstances, additional means of
warning the public are done through the use of
•
•
•
•
•
•
•
•

NOAA weather radio
Mobile public address systems
Telephone trees
Internet weather related sites
Municipal/county/state Internet sites
Door-to-door contact
Reverse 911/ Code Red
Integrated Public Alert and Warning System (IPAWS)

•

Post disaster recovery and mitigation activities will be used
during the rehabilitation/reconstruction of our communities. In
general, these actions will ensure that we build back better and
stronger as well as ensure that all temporary facilities and uses
provide for the protection of our citizens. Citrus County, as with all
coastal communities in Florida are required to prepare a PostDisaster Redevelopment Plan which will identify policies,
operational strategies, and the responsibilities for implementation of
this plan for decisional making. Elements of the plan include, but
are not limited to, repair and replacement of housing, the
resumption of local business and economic redevelopment.

•

Critical facility protection including protection from floods, high
winds. Critical facilities should be hardened to reduce the risk of
significant injury, interruption of critical services, and to maximize
the structural integrity.

The following mitigation alternatives are specific in nature to hazards of high
vulnerability: flooding (flash floods, hurricane flooding and dam failure), wind
(hurricanes and other severe storms), and wildfires and aid in the reduction of
said vulnerabilities.
6.4.2 Flood Hazard Mitigation Alternatives
• Floodplain development regulations establish regulatory criteria for
the construction and/or alteration of buildings and other development
activities in the 100-year floodplain in an effort to minimize potential
flood-related damages and ensure that new development does not
exacerbate local flood hazards. Citrus County and the incorporated
cities participate in the NFIP and must adopt and enforce local
floodplain development regulations that meet or exceed minimum NFIP
standards and requirements. Floodplain construction standards are
also part of the Florida Building Code. NFIP floodplain development
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regulations prohibit obstruction of the regulatory floodway and require
new buildings being constructed in the 100-year floodplain to be
protected from damage to the base flood (i.e., 100-year or 1 % annual
chance flood). NFIP floodplain development regulations are intended
to prevent loss of life and property as well as economic and social
hardships that result from flooding.
•

Stormwater management involves the effective management of
stormwater runoff from developed areas and can go a long way in
minimizing local and regional drainage problems and associated
flooding hazards. In addition, stormwater management practices that
promote infiltration work towards the minimization of drought impacts
by contributing to the base flow of local streams and watercourses.
Stormwater management regulations, which are incorporated into the
land development ordinances of Citrus County and the incorporated
cities, require developers to construct on-site stormwater management
facilities that will effectively collect, convey, and store surface water
runoff.

•

Operations and Maintenance (O&M) procedures at the Inglis Main
Dam and Bypass Channel Dam are fundamental to the prevention of a
potential failure. Routine inspections and regular maintenance are the
most critical measures that can be taken to prevent a dam failure.

•

Detailed plans and targeted studies for areas of special
consideration were reviewed. The County is partnering with the
Southwest Florida Water Management District through their
Cooperative Funding Initiative grant program to complete the detailed
studies of our watersheds, which will result in the production of our
DFIRM’s.

•

Community Rating System (CRS) Program crosses all six mitigation
program elements. The CRS rewards communities for conducting a
full range of flood mitigation programs that exceed the minimum NFIP
requirements by awarding points to achieve a rating classification.
Total points determine the class of a community. A high class means
more savings to flood insurance holders and more recognition to the
successes of the local floodplain management program. Citrus County
is currently a Class 6 Community, which provides our citizens with a
20% premium discount on flood insurance policies for structures
located in the A and V flood zones.

•

Relocation or moving a building to higher ground is a sure way to
minimize potential flooding impacts. Citrus County, Crystal River, and
to a lesser extent Inverness, have areas subject to flash flooding, high
velocity flows, deep water, or where the only safe approach is to
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remove the building, should consider relocation out of the floodplain
and/or acquisition. Removing buildings from the floodplain is not only
the most effective flood protection measure available, it is also a way
to convert a problem area into a community asset and obtain
environmental benefits. Relocation is preferred for large lots that
include buildable areas outside the floodplain or where the owner
already has a new flood-free lot available. Relocation can be
expensive, however. While almost any building can be moved, the
cost goes up for heavier structures, such as those with exterior brick
and stone walls, and for large or irregularly shaped buildings. There
are also a number of factors that affect the feasibility of relocation such
as road width and grade, density of overhead utilities, and other related
factors.
•

Acquisition of buildings in a flood-prone area ensures that they will no
longer be subject to damage. The major difference is that acquisition
is undertaken by a government agency so the cost is not borne by the
property owner, and the land is converted to a public use, such as a
park. Acquisition, followed by demolition, is most appropriate for
buildings that are difficult to move, such as larger, slab-on-grade
foundation or masonry structures, and dilapidated structures that are
not worth protecting. Benefit-cost should be assessed and other, less
costly alternatives might also be investigated.

•

Elevation of a flood-prone building above the base flood elevation is
often the best on-site protection strategy. In Flood Zone ‘A’ or ‘V’, the
building could be raised to allow water to run underneath it.
Alternatively, in Flood Zone ‘A’ but not in Flood Zone ‘V’, it may be
possible to use fill to elevate the site on which the building sits. This
approach is much less expensive than relocation or acquisition, and
tends to be less disruptive to a neighborhood. However, this is not a
suitable solution within the Coastal areas. Elevation is required by
local floodplain regulations, as well as by the Florida Building Code, for
new and substantially improved buildings in a floodplain, and is
commonly practiced in flood hazard areas nationwide.

•

NFIP flood insurance has the advantage that, as long as the policy is
in force, the property is covered and no human intervention is needed
for the measure to work. Although most homeowners' insurance
policies do not cover a property for flood damage, any owners can
insure a building through the NFIP. A municipality must participate in
the NFIP in order to make flood insurance available to its residents.
The county and both the City of Crystal River and the City of Inverness
participate in this program. Flood insurance may also be advisable for
properties located in dam inundation areas and areas outside of
regulated floodplains where flood damage may still occur due to
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drainage problems and/or heavy rain events. All FDIC insured lenders
are required to protect their investment by requiring the purchase of
flood insurance for those properties located in Special Flood Hazard
Areas. Through the creation of the position of Floodplain Manager, the
County and Cities of Crystal River and Inverness will continue their
participation with the NFIP.
With this participation, continued
compliance is ensured. Additional incentive comes when a greater
score is earned for the CRS program with the NFIP participation. Also,
in order to maintain NFIP compliance, Citrus County Floodplain
Management, as well as the Cities of Crystal River and Inverness will
continue activities related to:
• Management of all development for properties located in the
Special Flood Hazard Area
• The coordination of Community Rating System activities that
result in the reduction of flood insurance premiums within the
County
• The official community repository for all flood maps and Letters
of Map Amendments
• General assistance to the public, lenders, insurers and other
professionals in obtaining copies of pertinent documents and
flood zone research property specific
• Coordination with local, State and FEMA business partners
• Maintain elevation certificates on file for all new construction in
the SFHAS or for substantial improvements to properties in the
SFHA
• Updated mapping provided to each municipality
• Maintain records pertaining to LOMAS, and LOMRS, etc.
• Continue to promote flood insurance to property owners.
• Promote hazard flood mitigation to the public.
• Continue drainage maintenance and drainage system
improvement projects.
• Encourage more drainage projects through-out the county in all
LMS meetings
•

Dams, levees and floodwalls are similar in that they control flooding
by restricting floodwaters from reaching/inundating protected areas.
Dams, levees and floodwalls are probably the best-known forms of
structural flood control projects that have been implemented in the
United States. It is important to note, however, that just like any other
engineering feature, if the design capacity of a dam, levee and/or
floodwall is exceeded; its functional utility becomes compromised. As
such, dams, levees and floodwalls can give a false sense of security to
the property owners that they protect.

•

Bridge/culvert modifications, if undersized, at crossings of local
streams and watercourses can result in floodwater backing up
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upstream of the structure causing significant flooding problems.
Therefore, from a flood hazard mitigation standpoint, bridge/culvert
modifications typically involve the replacement, enlargement, and/or
removal of existing roadway bridges and culverts that are known to
cause flooding problems. Replacing, enlarging, or removing these
known problematic structures goes a long way in minimizing the
County's flooding problems.
•

Open space preservation is keeping known hazard areas free of
development and in a natural condition, and is the best approach to
minimizing or preventing potential flood damages. Preserving open
space in an undeveloped floodplain not only prevents potential flood
damage but also allows for the full realization of the floodplain's natural
and beneficial functions. These natural and beneficial floodplain
functions include floodwater storage/flood flow attenuation, surface
water infiltration/groundwater recharge, removal/ filtering of pollutants
and sediments from floodwater, habitat for flora and fauna, and
recreational opportunities. Open space preservation is regulated by
the adopted Comprehensive Plans and Land Development Codes.

•

Wetland protection is needed in floodplains and low lying areas of a
watershed. Many wetlands receive and store floodwaters, thus
slowing and reducing downstream flows. They also serve as a natural
filter, which helps to improve water quality and provide habitat for many
species of fish, wildlife, and plants. As such, local wetland protection
codes and programs are developed to address these gaps in the
federal and state regulations.

•

River/stream corridor restoration and protection are measures to
help restore the natural and beneficial functions of riparian zones to
manage floods and filter runoff.

•

Best Management Practices (BMPs) are measures that reduce the
volume of surface water runoff and associated non-point source
pollutants from entering waterways. Non-point source pollutants are
transported by surface water runoff and include lawn fertilizers,
pesticides, farm chemicals, sediments, and oils from both pervious and
impervious urban and rural areas. Non-point source pollutants not only
affect the quality of our local water resources but also their ability to
carry and store floodwaters.
Eroded soil from farmlands and
construction sites is typically deposited where streams and rivers slow
down and lose energy, such as when they enter a lake or confluence
with another stream. As such, sedimentation will gradually fill in
channels and lakes, reducing their ability to carry or store floodwaters.
In addition, uncontrolled surface water runoff contributes to local and
regional flooding problems. From a hazard mitigation perspective, the
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identification and implementation of BMPs is focused on structural and
non-structural erosion and sedimentation control and stormwater
management facilities.
Many BMP measures (structural and/or
nonstructural) can be implemented on a site to address specific site
needs. Both erosion and sedimentation control and stormwater
management BMPs can be incorporated into retention and detention
basins, drainageways, and many other parts of new developments.
Depending on local ordinances, specific BMPs and structural
measures are already required on industrial sites, mined lands,
construction sites, farms, forested areas, and high-use public lands.
Other BMP guidelines are included in engineering and construction
standards designed to ensure that structures are able to withstand
various hazards such as erosion in Coastal areas.
6.4.3 Wind Mitigation Alternatives
Proper engineering and design of a structure increases its ability to withstand the
lateral and uplift forces of wind. Building techniques that provide a continuous
load path from the roof of the structure to the foundation are generally
recommended.
The following are wind mitigation alternatives reviewed by the LMS Working
Group.
•

Windproofing is the modification of the design and construction of
a building to resist damages from wind events, and can help to
protect the building's occupants from broken glass and debris.
Windproofing involves the consideration of aerodynamics,
materials, and the use of external features such as storm shutters.
These design considerations are required in the design and
construction of a new structure and recommended to reinforce an
existing structure. Mobile homes, which tend to be vulnerable to
the effects of extreme wind events, can be better protected by
improved anchoring to the foundation. Mobile homes are required
by the Florida Building Code to be tied down to their pads in order
to prevent them from being destroyed. Public facilities, critical
infrastructure, and public infrastructure (such as signage and traffic
signals) are required by the Florida Building Code to be
windproofed in vulnerable areas. However, windproofing is not a
viable mitigation technique to protect against tornadoes or extreme
hurricanes.

•

Safe room/community shelter requirements for new housing
construction and existing mobile home parks, apartment
complexes, and other planned residential communities can offer
protection and reduce the risk to life. There are minimum design
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criteria to which these elements must be constructed as found in
ARC 4496 and FEMA 320 Taking Shelter From The Storm.
•

Buried power lines can offer uninterrupted power during and after
severe wind events and storms.
Burying power lines can
significantly enhance a community's ability to recover in the
aftermath of a disaster; however, they are more expensive to install
and repair if there were a problem and may be more vulnerable to
flooding in some locations. Encouraging back-up power sources in
areas where burial is not feasible will enable the continuity of basic
operations for businesses and facilities when there is a loss of
power.

6.4.4 Fire Mitigation Alternatives
Following are mitigation alternatives to reduce the vulnerability from wildfires
reviewed by the LMS Working Group.
•

Urban forestry program where a number of cities nationwide have
participated in formal programs to protect and maintain urban
forests, is especially helpful for the mitigation of wildfires.

•

Firebreaks have been used by the State to limit the mobility of
potential wildfires. Construction of a firebreak involves removing
vegetation in a linear strip to significantly diminish the available fuel
load. There may be locations in the County where construction of a
firebreak may prove to be a feasible and prudent wildfire hazard
mitigation measure, in particularly areas where there is rural
development adjacent to forested areas or limited access. This
type of development scenario is particularly susceptible to wildfire
hazards.

•

Emergency water source development is used to increase public
water supply systems and the associated curbside hydrants for
local firefighting needs. One solution for access to reliable water
sources and the ability to efficiently pump water from those sources
is the installation of dry hydrants at various bridge and culvert
crossings of local streams and watercourses. Another solution
would be the development of community well sites. Citrus County
has, to date, installed 8 firefighting wells throughout areas of the
community where no central water systems are available.

•

Prescription Burning. The use of planned wildland fuels burning
programs has been used by the state and Federal land
management agencies as the best proven method to reduce
hazardous wildland fuel accumulations. This process is routinely
accomplished in coordination with the establishment of firebreaks
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and is conducted on state, federal and private lands where the
accumulation of wildland fuels can pose a threat to neighboring
communities. These are carefully planned operations that must
meet specific weather conditions and are thoroughly coordinated
with county or jurisdictional fire agencies.
•

Chopping and Mowing/ Vegetation Reduction. Mitigation of the
fuel component is one of the most efficient ways to reduce the risks
of wildfire occurrence. Vegetation-fuel management through such
things as tree and vegetation thinning or reducing the amount of
herbaceous vegetation decreases the chances of fire propagation
across the landscape by breaking-up the horizontal and vertical
continuity of fuel. This reduces fireline intensity, significantly lowers
the risk of structure loss, and creates a safer situation in which to
deploy suppression resources.

6.4.5 Sinkhole Mitigation Alternatives
•

Sinkhole abatement is the physical treatment of new and existing
sinkholes in an effort to minimize potential damage to buildings,
infrastructure and other surface features. Sinkhole treatment is
usually a matter of abatement after the fact rather than prior
mitigation. Sinkhole abatement involves filling the surface feature
with a mixture of materials including concrete, soil, grout, synthetic
filter fabrics, and various sizes of crushed stone. Since no two
sinkholes are alike, abatement can vary significantly in the type and
volume of materials that are used. Regardless of the size and
nature of the sinkhole, however, certain precautions should be
taken when dealing with structural sinkhole abatement. These
precautions, which are designed to reduce safety concerns and
mitigate potential environmental impacts, include barricading the
site to prevent personal injury, excavating the overlying soil to
determine the appropriate abatement method and to expose a
competent limestone ledge, and directing surface drainage away
from the site to prevent a reoccurrence.

6.5
Evaluation and Prioritization of Mitigation Alternatives
In evaluating the proposed mitigation alternatives, the LMS Working Group
considered the importance of the goals and objectives that were previously
identified. The costs were estimated based on best available data, including similar
projects that have been completed in other communities, based on professional
judgments using costing tools such as Means Residential Cost Data and Repair and
Remodeling Cost Data, or by determining fair market values for goods or services.
The cost estimates should only be used for a rough determination of the costeffectiveness of the mitigation projects and should not be used as a means to obtain
services or grant funding. The benefits of each project were also considered.
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Benefits included the number of people positively impacted, including the benefit to
special needs populations, the savings in structural or operating costs, benefits to
the environment, and benefits to the long-term effectiveness of the project. In order
to assess the importance of each project, the LMS Working Group considered
several factors including the following:
•
•
•
•
•

Importance for community safety
Whether or not the project addressed vulnerability of critical facilities
Amount of buildings the project would help to protect
Amount of damages the project would help to prevent
Cost Effectiveness

The LMS Working Group evaluated each of the proposed mitigation actions to
assess level of impact using the STAPLEE format.
The STAPLEE format enabled the Working Group to review each project against the
criteria for ranking. For ease of understanding, each criteria poses a series of
questions to aide in the review, and each project is weighed on a scale of 1 to 3 with
the least favorable (low) shown as a 1, the medium favorable score of a 2 and the
most favorable shown as 3.
The measure receiving the highest score would be ranked as high priority. In the
event of ties, the mitigation measures perceived to have the greatest benefit/cost,
impact the greatest number of people may be listed higher. The LMS Working
Group reviewed the mitigation initiatives and prioritization score draft results during
regular Working Group meetings. However, the score may change in the future as
priorities in Citrus County change and as additional mitigation actions are added.
This change is normal and healthy in the hazard mitigation process.
These mitigation actions include both those that are general in nature and those that
are specific to high-vulnerability hazards. As such, depending on the availability of
funding for various types of projects, applications for a project with a lesser score
may be considered by the LMS Working Group. In addition, should the need arise to
prioritize multiple Repetitive Loss Properties for funding, such as following a
disaster, a Repetitive Loss Project Prioritization Worksheet (Appendix F)was
reapproved by the LMS Working Group during the plan update in 2014. (See
Attachment) All projects submitted for funding will have to have an analysis
completed that shows each project to be cost beneficial.
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Table 6-1: STAPLEE Evaluation Elements
Evaluation Element

Considerations

Social

Is the action socially
Acceptable?

Will the action have an
Adverse effect on any
One segment of the
Population?

What effects will the
action have on the
social, historic & cultural
environment?

Technical

Is the proposed action
technically feasible and
Does it provide an
adequate level of
protection?

Is the project a long
term solution to the
problem?

Will the project solve the
problem?

Administrative

Can the community
(property owner)
provide the
maintenance of the
project?

Does the community
have the capability
(staff, expertise, time,
funding) to implement
the action?

Political

Is the mitigation action
politically acceptable?

Will the general public
support or oppose this
project?

Legal

Will the action comply
with State and Federal
Laws and Regulations?

Will the action comply
with Local laws and
regulations?

Economic (Benefit Cost
Analysis)

Do the costs of the
action seem reasonable
for the size of the
problem and the likely
benefits?

What burden will be
placed on the local
Is the benefit of the
economy to implement
action favorable?
and maintain the
action?

Environmental

Will the proposed
Will the proposed action
action have an effect
have an effect on
on the natural
Land/Water?
environment?

Environmental (continued)

Is the proposed action
consistent with Federal
Environmental Laws?

Is the proposed action
consistent with the
community
environmental goals?
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Table 6-2: Evaluation and Prioritization of Mitigation Actions
Action
Solid Waste Leachate Force Main
Hourglass Subdivision Stormwater
Retrofit
Investigate and implement
protective measures necessary for
Crystal River critical facilities in the
Category 1 evacuation zones
including: Fire Department,
Ambulance Service, City Hall and
Sheriff Satellite Station, schools,
and library. Create a
location/shelter for City of Crystal
River emergency workers and their
families during activation.
Reduce the number of repetitive
loss properties by reviewing the
current FEMA NFIP Repetitive Loss
List for Citrus County to identify
the correct, updated address and
exact location of each individual
structure Using the National Flood
Mitigation Data Collection Tool,
survey property owners to
determine interest and eligibility to
pursue mitigation measures and
identify the most appropriate
mitigation measure for each
structure using the priority
established. Implement mitigation
measures on each individual
structure using the established
property to mitigation future
damage as funding becomes
available.
Implement the findings from the
City of Crystal River and Inverness
Stormwater Management Plan.

Estimated
Budget
Unknown

Socia
l
M

Techni
cal
H

Administ
rative
H

Poli
tical
H

Legal

Environ
mental
H

Total

H

Econo
mic
M

Unknown

L

H

H

M

Unknown

H

H

H

Unknown

H

H

Unknown

H

H

Hazard
Mitigated
Flooding

Jurisdiction

H

Project
Status
Started

H

L

H

M

Started

Flooding

BOCC

H

H

H

H

H

On Going

All

Crystal River

H

H

H

H

H

H

On Going

Flooding

Department of
Plannng and
Development,
City of Crystal
River

H

H

H

H

H

H

On Going

Flooding

City of Crystal
River, City of
Inverness

BOCC
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Action
Opening Protection to be placed
on windows and glass doors of
critical facilities.

Investigate and implement a new
location for the EEOC in the City of
Crystal River.
Seal the sewer system in the City
of Crystal River against infiltration
to reduce potential flooding by
reducing overload during flood
events and prolong the life of the
system.
Complete wellhead protection plan
that includes the identification of
private and public wellheads,
upgrade of substandard
wastewater systems to protect
wells and wastewater systems
from contamination and failure;
and investigate the feasibility of
connecting additional systems to
the County's wastewater
treatment system.

Estimated
Budget
Unknown

Socia
l
H

Techni
cal
H

Administ
rative
H

Poli
tical
H

Legal

Environ
mental
H

Total

H

Econo
mic
H

$50,000

M

L

L

$30,000

H

H

Unknown

M

L

H

Project
Status
On Going

Hazard
Mitigated
All

H

L

H

M

H

H

L

M

L

Jurisdiction

L

M

On Going

All

City of Crystal
River

H

H

H

On Going

Flooding

City of Crystal
River

L

H

M

On Going

All

Water
Resources
Department,
Department of
Development
Services,
Florida
Department of
Environmental
Protection

Emergency
Management,
Department of
Public Works,
School Board,
Fire Rescue,
City of Crystal
River, Sheriff
EOC
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Action

Estimated
Budget
$65,000

Socia
l
M

Techni
cal
M

Administ
rative
M

Poli
tical
M

Legal

$65,000

M

H

H

Install standby generators for all 22
fire stations in the County and
Inverness City Hall.

$276,000

H

L

Preventive action to ensure that
aboveground propane tanks do not
break loose during storm events.
Develop CO-OP efforts with gas
companies for older tanks,
grandfathered under previous
code requirements.

$30,000

L

Develop community well sites for
firefighting purposes. Eventually
develop the capability to store
potable water for emergencies.

Unknown

Develop and implement a Post
Disaster Recovery Plan for critical
Government Operations.

$30,000

Creation of an ongoing work
schedule for data collection
needed to create and update the
GIS system as required. Survey
work to tie section corners and
other technical work to be used in
the creation and ongoing update of
data for the GIS database.
Geographical information Systems
(GIS) technology should be used to:
a) collect and maintain essential
hazard data; b) facilitate data
sharing among agencies.

Environ
mental
M

Total

M

Econo
mic
M

M

Project
Status
On Going

Hazard
Mitigated
All

H

H

M

L

H

H

L

M

M

H

L

H

H

L

H

Jurisdiction

H

H

On Going

All

Department of
Planning and
Development

M

L

M

On Going

All

Fire Rescue,
City of
Inverness

M

L

H

M

On Going

Flooding

Emergency
management,
Department of
Planning and
Development,
Fire Rescue/
HatMat

H

L

H

L

M

Wildfire, All
if Potable

Fire Rescue

H

M

H

M

M

Well
Sites
Establish
ed/
Ongoing
On Going

All

Emergency
management,
Department of
Planning and
Development

Department of
Planning and
Development
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Action

Estimated
Budget
$2,000

Socia
l
L

Techni
cal
L

Administ
rative
L

Poli
tical
L

Legal

$25,000

H

H

M

Develop Stormwater Management
Plan for South Dunnellon.

$25,000

L

H

Work with the region to
investigate, monitor, and mitigate
hazardous waste transportation
issues to prevent movement of
HazMat over critical evacuation
routes during hazard events.
Propose limitation on types and
size of carriers during certain
periods or events.
Convert hard copy storm damage
records (including past damages
and flood depth data) to a
database.
Conduct a detailed inventory and
prioritization of local
environmental resources via the
Comprehensive Plan or similar
natural resource planning process.

$100,000

H

Unknown

Implement a Stormwater Utility
Fee in the City of Crystal River to
providing a funding source for
future mitigation projects.
Develop Stormwater Management
Plan for Riverhaven.

Backup Generators for all buildings
in County Maintenance Complex 7 total individually sized, rated &
priced on file.

Environ
mental
L

Total

L

Econo
mic
L

Project
Hazard
Status
Mitigated
Has Not Begun
All

City of Crystal
River

H

H

H

H

H

On
Going

Flooding

Engineering,
SWFWMD

M

L

L

L

H

M

On
Going

Flooding

Engineering,
SWFWMD

L

L

M

L

L

H

M

On
Going

All

WRPC

M

L

L

M

L

L

L

L

On
Going

All

Records
Management

$175,000

L

L

L

L

L

L

L

L

Complet
e/
Ongoing
Updates

All

Department of
Planning and
Development

$392,776.81
Includes
15%
Contingency

H

L

L

H

H

M

L

M

On
Going

All

Department of
Public Works
(Facilities
Maintenance)

L

Jurisdiction
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Action
Generator Additions for Citrus
County Schools - Ranking as
follows: 1) Central Ridge
Elementary 2) Citrus Springs
Middle School, 3) Withlacoochee
Technical Institute, 4) Hernando
Elementary School, 5) Pleasant
Grove Elementary School, 6) Citrus
Springs Elementary School, 7)
Floral City Elementary, 8) Inverness
Primary School, 9) Rock Crusher
Elementary
Mobile GIS data collection vehicle
to aid in response & recovery;
includes 360 degree high
resolution digital camera & ground
based LiDar for data collection;

Take corrective actions to
eliminate flooding along C.R. 490
and other impacted evacuation
routes, as identified in engineering
studies.

Estimated
Budget
$400,000
Each

Socia
l
H

Techni
cal
L

Administ
rative
M

Poli
tical
H

Legal

Environ
mental
M

Total

H

Econo
mic
H

$250,000

H

H

H

H

M

H

H

H

Unknown

H

H

H

H

H

H

H

H

H

Project
Status
On
Going

Hazard
Mitigated
All

Has Not Begun
All

Phase
Project/
On
Going

Flooding

Jurisdiction
Citrus County
School Board,
Department of
Public Works,
Emergency
management

Emergency
Management,
GIS,
Engineering/
Survey Section

Department of
Public Works
(EngineeringRoad
Department)
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6.6
Action Plan
The mitigation action plan (Table 6-3) is a listing of all the mitigation action items for
Citrus County, the City of Crystal River, and the City of Inverness. The action items
are organized within the following matrix, which lists all of the multi-hazard and
hazard specific action items included in the mitigation plan. The Action Plan
includes documentation of how each mitigation measure will be implemented,
including the following information for each action item:
•
•
•
•

Funding Sources,
Timeframe,
Responsible Agency, and
Project Status.

6.6.1 Funding Sources
Potential funding sources have been identified for the mitigation actions. Many of
the mitigation actions are eligible for funding from more than one source of
funding. In these cases, a list of potential funding sources was included on the
matrix. Most federal funding sources, such as FEMA will require a percentage
(usually 25 percent of the total project costs) from a local source. Appendix C
includes more detailed information about the potential funding sources.
6.6.2 Time Frame
Action items include both short and long-term activities. Each action item
includes an estimate of the timeline for implementation. Short-term action items
are activities which county agencies are capable of implementing with existing
resources and authorities within one to two years. Long-term action items may
require new or additional resources or authorities, and may take between one
and five years to implement. Approximate timeframes for project implementation
have been included in the Action Plan.
6.6.3 Responsible Agency
The responsible or lead agency is the public agency with regulatory responsibility
to address natural hazards, or that is willing and able to organize resources, find
appropriate funding, or oversee activity implementation, monitoring, and
evaluation. Responsible agencies may include local, county, or regional
agencies that are capable of or responsible for implementing activities and
programs.
6.6.4 Project Status
A column has been included in the Action Plan to document the project status. A
number of the mitigation actions have been completed, while others have been
started, but not completed to date. The Action Plan may include details on
funding that has been applied for or received; "on-going" for projects that are
continuous such as educational programs; "in process" for projects that are
currently being implemented; "completed" for projects that have been finished; or
"dropped" for projects that are no longer applicable.
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Table 6-3: Citrus County Action Plan

#

Action

Funding Source

Time
frame

Responsible
Agencies

Project
Status

1

Solid Waste Leachate Force Main

406 Preventative Mitigation
and Enterprise generated

2 Years

BOCC

2

Hourglass Subdivision Stormwater
Retrofit

406 Preventative Mitigation

2 years

BOCC

3

Investigate and implement protective
measures necessary for Crystal
River critical facilities in the Category
1 evacuation zones including: Fire
Department, Ambulance Service,
City Hall and Sheriff Satellite Station,
schools, and library. Create a
location/shelter for City of Crystal
River emergency workers and their
families during activation.

Pre-Disaster Mitigation (PDM)
Hazard Mitigation Grant
Program (HMGP) Flood
Mitigation Assistance (FMA)
Project Funds Crystal River
General Funds

1 Year

City of Crystal
River

On going

4

Reduce the number of repetitive loss
properties by reviewing the current
FEMA NFIP Repetitive Loss List for
Citrus County to identify the correct,
updated address and exact location
of each individual structure Using the
National Flood Mitigation Data
Collection Tool, survey property
owners to determine interest and
eligibility to pursue mitigation
measures and identify the most
appropriate mitigation measure for
each structure using the priority
established. Implement mitigation
measures on each individual
structure using the established
property to mitigation future damage
as funding becomes available.

Community Development
Block Grant (CDBG) Hazard
Mitigation Grant Program
(HMGP)
Flood Mitigation Assistance
(FMA) Project Funds Small
Business Administration (SBA)
U.S. Army Corps of Engineers
Section 205

Ongoing

Department of
Planning and
Development,
City of Crystal
River

On Going

5

Implement the findings from the City
of Crystal River and Inverness
Stormwater Management Plan.

Flood Mitigation Assistance
(FMA) Project Funds Crystal
River General Funds Inverness
General Funds SFWMD

1 Year

City of Crystal
River, City of
Inverness

On going

1 Year

Emergency
Management,
Department of
Public Works,
School Board,
Fire Rescue,
City of Crystal
River, Sheriff
EOC

On going

6

Opening Protection to be placed on
windows and glass doors of critical
facilities.

Hazard Mitigation Grant
Program (HMGP) Flood
Mitigation Assistance (FMA)
Planning and Project Funds
Citrus County General Funds

Has
begun
Has
begun
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#

Action

Funding Source

7

Investigate and implement a new
location for the EEOC in the City of
Crystal River.

Pre-Disaster Mitigation (PDM);
Hazard Mitigation Grant
Program (HMGP); Crystal
River General Funds

8

9

10

11

12

Seal the sewer system in the City of
Crystal River against infiltration to
reduce potential flooding by
reducing overload during flood
events and prolong the life of the
system.
Complete wellhead protection plan
that includes the identification of
private and public wellheads,
upgrade of substandard wastewater
systems to protect wells and
wastewater systems from
contamination and failure; and
investigate the feasibility of
connecting additional systems to the
County's wastewater treatment
system.
Creation of an ongoing work
schedule for data collection needed
to create and update the GIS
system as required. Survey work to
tie section corners and other
technical work to be used in the
creation and ongoing update of data
for the GIS database.

Geographical information Systems
(GIS) technology should be used to:
a) collect and maintain essential
hazard data; b) facilitate data
sharing among agencies.

Install standby generators for all 22
fire stations in the County and
Inverness City Hall.

Pre-Disaster Mitigation (PDM);
Hazard Mitigation Grant
Program (HMGP); Flood
Mitigation Assistance (FMA)
Project Funds; Crystal River
General Funds

Revolving Fund Loan Program
for Waste Water Treatment
Pollution Control Bond
Program

Emergency Management
Performance Grant (EMPG);
Emergency Management
Preparedness and Assistance
Trust Fund (EMPA); Citrus
County General Funds; Florida
Warning and Information
Network; SWFWMD
Emergency Management
Performance Grant (EMPG);
Emergency Management
Preparedness and Assistance
Trust Fund (EMPA);
Community Development
Block Grant (CDBG) Small
Cities Program; Citrus County
General Funds SWFWMD
Pre-Disaster Mitigation (PDM);
Hazard Mitigation Grant
Program (HMGP); Flood
Mitigation Assistance (FMA)
Project Funds; Inverness
General Funds; Citrus County
General Funds;

Time
frame

Responsible
Agencies

Project
Status

2 Years

City of Crystal
River

Ongoing

2 Years

City of Crystal
River

Ongoing

3 Years

Water
Resources
Department,
Department of
Development
Services;
Florida
Department of
Environmental
Protection

On going

3-5 Years

Department of
Planning and
Development
(GRCP)

On going

2 Years

Department of
Planning and
Development
(GRCP)

Ongoing

Fire Rescue
City of
Inverness

Ongoing

3-5 Years
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#

Action

13

Preventive action to ensure that
aboveground propane tanks do not
break loose during storm events.
Develop CO-OP efforts with gas
companies for older tanks,
grandfathered under previous code
requirements.

14

Develop community well sites for
firefighting purposes. Eventually
develop the capability to store
potable water for emergencies.

15

Develop and implement a Post
Disaster Recovery Plan for critical
Government Operations.

Pre-Disaster Mitigation (PDM)
Hazard Mitigation Grant
Program (HMGP) Flood
Mitigation Assistance (FMA)
Planning Funds -Schools

16

Implement a Stormwater Utility Fee
in the City of Crystal River to
providing a funding source for future
mitigation projects.

Crystal River General Funds
Crystal River CIP

Develop Stormwater Management
Plan for Riverhaven.

Flood Mitigation
Assistance (FMA),
Planning and
Project Funds;
Community
Development Block
Grant (CDBG)
Small Cities
Program

17

18

Develop Stormwater Management
Plan for South Dunnellon.

19

Work with the region to investigate,
monitor, and mitigate hazardous
waste transportation issues to
prevent movement of HazMat over
critical evacuation routes during
hazard events. Propose limitation on
types and size of carriers during
certain periods or events.

Funding Source

Residential Construction
Mitigation Program (RCMP)

Livable Communities Initiative
Community Development
Block Grant (COB G) Small
Cities Program Citrus County
General Funds

Flood Mitigation
Assistance (FMA)
Planning and
Project Funds
Community
Development Block
Grant (CDBG)
Small Cities
Program

Federal Highway
Administration (FHWA) Federal
Transit Administration (FTA);
HazMat grant

Time
frame

Responsible
Agencies

Project
Status

2-3 Years

Emergency
Management,
Department of
Development
Services, Fire
Rescue/Hazmat

On-going

Well Sites
established
Ongoing capability to
store water

2 Years

Fire Rescue

2 Years

Emergency
Management,
Department of
Planning and
Development

Ongoing

5 Years

City of Crystal
River

Has not
begun

1-2 Years

Engineering,
SWFWMD

Ongoing
Watershe
d Study

1-2 Years

Engineering,
SWFWMD

Ongoing
Watershe
d Study

1-2 Years

Regional
Planning
Council

Ongoing
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Action

Funding Source

Time
frame

20

Convert hard copy storm damage
records (including past damages
and flood depth data) to a database.

Pre-Disaster Mitigation (PDM);
Hazard Mitigation Grant
Program (HMGP) Flood
Mitigation Assistance (FMA)
Planning and Project Funds;
Citrus County General Funds

1-2 Years

21

Conduct a detailed inventory and
prioritization of local environmental
resources via the Comprehensive
Plan or similar natural resource
planning process.

#

22

23

Backup Generators for all buildings
in County Maintenance Complex - 7
total individually sized, rated &
priced on file.
Generator Additions for Citrus
County Schools Ranking as follows: 1) Central
Ridge Elementary 2) Citrus Springs
Middle School, 3) Withlacoochee
Technical Institute, 4) Hernando
Elementary School, 5) Pleasant
Grove Elementary School, 6) Citrus
Springs Elementary School, 7) Floral
City Elementary, 8) Inverness
Primary School, 9) Rock Crusher
Elementary

Citrus County General Funds

EMPA, Citrus County General
Funds, Department of Public
Works

EMPA,
Citrus County School Board
Citrus County General Funds

24

Mobile GIS data collection vehicle to
aid in response & recovery; includes
360 degree high resolution digital
camera & ground based LiDar
for data collection;

EMPA, HMGP,
Citrus County General Funds,

25

Take corrective actions to eliminate
flooding along C.R. 490 and other
impacted evacuation routes, as
identified in engineering studies.

HMGP,
Citrus County General Funds

Annual

Responsible
Agencies

Project
Status

Records
Management

Ongoing

Department of
Planning and
Development GRCP

Complete
– ongoing
updates

2-3 Years

Department of
Public Works
(Facilities
Maintenance)

On going

2-4 Years

Citrus County
School Board,
Department of
Public Works,
Emergency
Management

Ongoing

2 Years

Emergency
Management,
GIS,
Engineering/
Survey Section

Has not
begun

3-4 Years

Department of
Public Works
(EngineeringRoad Dept)

Phase
project On
going
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SECTION 7 - PLAN MAINTENANCE
7.1
Overview
This section documents Citrus County's road map for maintaining the LMS and
instituting the long-term plan maintenance procedures into the everyday workings of
the County government. A continuous cycle for monitoring, evaluating, and updating
the plan; incorporating mitigation strategies into other, ongoing planning activities;
methods for continued public involvement; and the continuation of the LMS Working
Group are discussed below.
7.2
Monitoring, Evaluating, and Updating the LMS
Monitoring, evaluating, and updating the LMS are critical to maintaining the plans
relevance. Effective implementation of mitigation activities paves the way for
continued momentum in the planning process and gives direction for the future. The
Citrus County LMS Working Group will monitor and evaluate the progress of the
implementation of the mitigation strategies and update the plan on a regular basis.
The LMS Working Group's activities are as follows:
•
•
•
•

Continue to meet quarterly to address all its responsibilities.
Monitor the mitigation activities by reviewing reports from the agencies
identified for implementation of the different mitigation actions.
Request that the responsible agency or organization submit a report,
which provides adequate information to assess the status of mitigation
actions.
Provide their feedback to the individual agencies.

Evaluation of the plan includes not only checking on whether or not mitigation
actions are implemented but also assessing their degree of effectiveness. This is
done through a review of the qualitative and quantitative benefits (or avoided losses)
of the mitigation activities. These would then be compared to the goals and
objectives that the LMS was intended to achieve.
The LMS Working Group also evaluated mitigation actions to see if they need to be
modified or discontinued in light of new developments, including changes in laws or
regulations from Federal, State, or local agencies; the addition of new funding
sources; newly identified hazards or areas of vulnerability; changes in the
Comprehensive Plan, demographic, or land use trends; or results from previous
hazard events. The LMS Working Group documents progress annually and submits
the required annual update information to the Division of Emergency Management in
accordance with 9G-22.004.
The LMS is to be updated every 5 years, as required by the DMA 2000, or following
a disaster. The updated LMS would account for any information, programs, map
revisions, changes to the repetitive loss statistics, etc. in the County or special
circumstances (post-disaster). Issues that come up during monitoring and
evaluation, which require changes in mitigation strategies and actions, will be
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incorporated in the LMS at this stage. Barring any disasters, it is imperative that the
Plan, in its entirety be updated to meet the mandatory 5 year review and update.
This update should begin within 9 to 12 months prior to the expiration date
depending on staff availability and to facilitate all required public meetings.
7.3
Implementation through Existing and On-going Programs
The LMS establishes a continuing planning program for the County and is
referenced in the Coastal, Lakes, River Management Element of the Citrus County
Comprehensive Plan. Post-disaster and Coastal High Hazard updates were made
to this element in 2007 and 2008.
The LMS Working Group will present suggestions, ideas, concepts, philosophies,
principles, and recommendations to other regulating bodies, and make
recommendations for the regulating bodies to take proactive actions to make
changes directly to the development regulations that will better protect Citrus County
against natural disasters.
The LMS Working Group will continue to be the County's leading policy group
regarding mitigation issues and will continue to recommend and set examples of
what the County should be doing to mitigate hazards, improve the sustainability of
the built environment, and reduce the impact and vulnerability of natural disasters.
When the Citrus County Comprehensive Plan and Capital Improvements Plan are
updated, the requirements of this mitigation plan will be incorporated into future
amendments of these planning documents. In addition, the LMS Working Group will
present the information for consideration to the regulating bodies in an attempt to
incorporate the new data and philosophies into the already existing processes. For
example, the hazard maps, hazard study data, or any other valid scientific data that
support the need for change in the county's development codes and regulations will
be forwarded to the appropriate departments for review and incorporation.
Both the City of Crystal River and the City of Inverness shall also incorporate the
requirements of this mitigation plan into future amendments of their planning
documents. In addition, as new information is presented, the jurisdictions shall
amend their codes and regulations appropriately.
7.4
Continued Public Involvement
The LMS Working Group will continue to involve the public during the evaluation and
update of the LMS throughout the 5-year implementation cycle. This will be
accomplished by providing a copy of the plan to all appropriate agencies and making
copies available for public display as requested. In addition, the County will solicit
public involvement by the following:
•

Annual public education activities, public workshops, and public
hearings
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•
•

Public meetings to solicit feedback and to obtain public input for plan
evaluation
Public education via the County's website as a means of
communication by providing information about mitigation initiatives,
updates on the status of the mitigation measures, and recommended
revisions to the mitigation plan

A permanent entity needs to be responsible for maintaining the LMS and for
monitoring, evaluating, and updating it. The LMS Working Group (with
representation from all participating municipalities) represents citizen, municipal,
business, educational, volunteer, and county interests through a balanced
membership.
The LMS Working Group oversees the LMS plan maintenance during the 5-year
implementation timeframe. The LMS Working Group will continue to meet at least
quarterly to perform the following:
•
•
•
•

Evaluate the effectiveness of previously implemented mitigation
actions
Explain why any actions are not completed
Identify any actual or perceived changes in risk or vulnerability
Submit all revisions for adoption by all jurisdictions

Prior to the end of each 5-year implementation, the LMS Working Group will oversee
a major update to the plan that follows FEMA's planning guidance. The updated
plan will be submitted to the Florida Division of Emergency Management and FEMA
for approval.
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APPENDIX A - REFERENCES
Citrus County Department of Development Services, Community Development
Division. 2006 Citrus County Comprehensive Plan 2005-2030; 2008 Aviation
Update; 2008 Coastal, Lakes, Rivers Management Update
Citrus County Department of Development Services, Division of Planning.
Generalized Future Land Use Map, Citrus County, Florida.
Citrus County Sheriff's Office. 1997 (revised). Selections from the State of Florida
Radiological Emergency Management Plan.
2006/2007 Citrus County Comprehensive Emergency Plan.
Cochrane, H.C. 1975. "Natural Hazards and Their Distributive Effects." National
Science Foundation. Report No. NSF-RA-75-003.
Davis, R.E. and R. Dolan. 1992. "The 'All Hallows Eve' Coastal Storm - October
1991." Journal of Coastal Research. Volume 8, Number 4, pp. 978 - 983.
Dewberry & Davis. 1993. Hurricane Andrew Debris Disposal After Action Report.
Prepared for FEMA under Contract EMW-92-C-3980, Work Order 32.
Dolan, Rand R.E. Davis. 1992. "Rating Northeasters." Mariners Weather Log.
Volume 36, Number 1, pp 4 - 11.
Drabek, T.E. "Disaster Evacuation and the Tourism Industry," Monograph No. 57.
University of Colorado, Institute of Behavioral Science.
Dunn, Hampton. 1976. "Back Home - A History of Citrus County, Florida." Citrus
County Historical Society, Inverness, Florida.
Florida Weather Service. 1999. www.floridaweather.tierranet.com.
Food and Agriculture Organization. 1999. "State of the World's Forests."
Fernald, EA and D.J. Patton (editors). 1984. "Water Resources Atlas of Florida,"
Florida State University.
Friedman, D.G. 1975. "Computer Simulation in Natural Hazard Assessment,"
Monograph NSFRA-E-75-002. University of Colorado, Institute of Behavioral
Science.
Benefit-Cost Analysis of Hazard Mitigation Projects, Hurricane Wind User's Guide
Version 4.0.
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Harris, D.L. 1982. "The Prediction of Hurricane Storm Surges," Florida Sea Grant
Report SGR-49.
Insurance Research Council. 1995. Coastal Exposure and Community Protection -Hurricane Andrew's Legacy.
Mehta, K.C., J.E. Minor, RD. Marshall and TA Reinhold. 1981. "Wind SpeedDamage Correlation in Hurricane Frederic," in Proceedings ASCE 1981
Convention. 14 pp.
Smith, Richard A., and Robert E. Deyle. 1996. The Use and Impact of Local Hazard
Mitigation and Post-Storm Redevelopment Plans in the Aftermath of Hurricanes:
Lessons Learned from Hurricane Opal, Florida Planning Laboratory, Department
of Urban and Regional Planning, Florida State University.
Smith, Richard A., and Robert E. Deyle. (in press). "Blue-Sky or Morning After
Planning for Hurricane Recovery: The Florida Panhandle Experience Following
Hurricane Opal," Chapter 6 in Planning for Post-Disaster Recovery and
Reconstruction, American Planning Association, Planning Advisory Service
Report.
Sparks, P.R., SD. Schiff and TA Reinhold. 1994. "Wind Damage to Envelopes of
Houses and Consequent Insurance Losses," in Journal of Wind Engineering and
Industrial Aerodynamics. Vol. 53. pp. 145-155.
U.S. Army Corps of Engineers, 1993. "Flood Proofing, How to Evaluate Your
Options."
U.S. Army Corps of Engineers, Jacksonville District. 1996. Cedar Key Basin
Hurricane Evacuation Study, Final Technical Data Report.
U.S. Environmental Protection Agency. 1995. "Planning for Disaster Debris," EPA
A530-K-95-010.
U.S. Environmental Protection Agency. Toxic Release Information System computer
database, STORET.
U.S. Environmental Protection Agency. Hazardous Waste computer database,
STORET.

U.S. Environmental Protection Agency. Envirofacts - on-line environmental
database.
U.S. Federal Emergency Management Agency. 1984. Flood Insurance Study, Citrus
County, Florida, Incorporated Areas, Community Number 120063.
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U.S. Federal Emergency Management Agency, Region IV. 1996. Interagency
Hazard Mitigation Report for the March 1993, Winter Storm. FEMA-982-DR-FL.
U.S. Federal Emergency Management Agency. Benefit-Cost Analysis and Hazard
Mitigation Projects. Hurricane Winds.
U.S. Federal Emergency Management Agency. Engineering Principles and
Practices for Retrofitting Flood Prone Residential Structures.
U.S. Federal Emergency Management Agency. 2006 - National Flood Insurance
Program. Community Rating System. CRS Coordinator's Manual.
U.S. Federal Emergency Management Agency. 1997. Multi-Hazard. Identification
and Risk Assessment.
U.S. Federal Emergency Management Agency 2005. "Coastal Construction Manual”
55
U.S. Federal Emergency Management Agency. Citrus County NFIP policy
information. NFIP Bureau and Statistical Agent, Region IV.
U.S. Flood Insurance Administration. 1970. Standard rate tables - Depth Damage
Curves.
U.S. National Weather Service. Daily precipitation information for Tampa Bay
International Airport. NCDC computer database.
U.S. National Weather Service. NCDC . Tornado event computer database (1950 –
2009).
U.S. National Weather Service. Atlantic Storm Tracks computer database.
Withlacoochee Regional Planning Council. 2004. Withlacoochee Regional Hurricane
Evacuation Study.
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APPENDIX B - LMS WORKING GROUP MEETING DOCUMENTATION

This section includes LMS Meeting Minutes and LMS Committee By-laws.
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LOCAL MITIGATION STRATEGY WORKING GROUP
MINUTES OF MEETING
EMERGENCY OPERATIONS CENTER
LECANTO, FLORIDA 34461
WEDNESDAY, SEPTEMBER 21, 2011 - 1:30 PM
Present: Bob Wesch, Chairman, Nancy Witty, Vice Chairperson, Kevin Smith,
Planning Division, Jeff Rogers, Land Development Division, Jackie Gorman, City of
Crystal River, Robert Knight, Water Resources, Dave Weber, Utilities, Paul
Duchesneau, Utilities.
Staff Present: Jacqui Hendrix, Senior Secretary, Planning Division
Members Absent: Ken Koch, City of Inverness, Joe Eckstein, CCSO Emergency
Management Division, C.L. Calloway, WREC, Michael R. Moehlman, Withlacoochee
Regional Planning Council, John LaSelva, Sumter Electric Co-op., Inc., Glenn Bryant,
Environmental Health Section, Avis Marie Craig, Citrus County Property Appraiser,
Barry Bowman, Sumter Electric, Co-op., Inc., Charles Howard, Utilities Regulation
Director, Lorie Mulholland, Sumter Electric Co-op., Inc., Harvey Sellers, Division of
Forestry, John Colasanti, Citrus County School Board, Chuck Dixon, Citrus County
School Board, Mikki Renner, SWFWMD, Don Ruths, Withlacoochee Forestry Center,
Geoffrey Green, Citrus County Property Appraiser, Bill Allen, WREC, Jim Goodworth,
Fire Rescue Department, Eric Williams, GIS Administrator, Scott Wagner, Citrus
County School Board.
I. Call to Order
Chairman Bob Wesch called the meeting to order at 1:30 PM. He announced that
under New Business he will be asking for nominations for Chairman and Vice
Chairman, and stated that neither position could remain as is based on the By-Laws.
Vice Chair Nancy Witty stated that copies of the By-Laws are included in everyone’s
packet.
II. Approval of Minutes
A motion to approve the minutes of November 17, 2010, was made by Kevin Smith
and seconded by Jackie Gorman. Motion carried.
III. Old Business
LMS-FLOODPLAIN PILOT PROGRAM
Vice Chairperson Nancy Witty said this item was brought to the committee at the last
meeting, and that she had not heard anything more about it until last month. She
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said she received an email from a FSU intern who is working with the State Division of
Emergency Management. The State has some planning money and they are
contacting local communities to update the LMS document, floodplain management
portion. Ms. Witty said we do not have a lot of time to update it and get it to the State
by the deadline of December 31, 2011. Ms. Witty felt a full update at this time could
not be done due to time constraints and other job related commitments. Ms. Witty
asked for input from the Committee.
Mr. Smith said right now the County staff is in the process of updating the LDC and
trying to improve the floodplain portion of that document and he felt that should be
enough to send. Ms. Witty said the staff does not have enough time to do a full update
but she thought we could provide an outline of the intended revisions. Mr. Knight
asked who reviews this document and was advised that the State Division of
Emergency Management would be reviewing the document changes.
IV. New Business
RE-ORGANIZATION OF OFFICERS
Chairman Wesch opened the floor for nominations for Chairman. Dave Weber
nominated Nancy Witty for Chairperson seconded by Paul Duchesneau. A vote was
called motion passed unanimously.
Chairperson Witty called for nominations for Vice Chairman. Mr. Knight nominated
Bob Wesch to be the Vice Chairman and Mr. Wesch stated he had several projects
coming up and he really did not have the time to devote to being Vice Chairman.
Chairperson Witty nominated Kevin Smith seconded by Mr. Knight. A vote was called
and the motion passed unanimously.
COMMUNITY RATING SYSTEM PROGRAM UPDATE
Chairperson Witty provided an update on the Community Rating System program.
She said that the County’s Annual Recertification was approved by the Board of
County Commissioners on September 13, 2011.
She said the County had their 5 year program review this past Spring and the County
did very well. Based on this review, we have been approved to move up to a Class 6
community which represents a 20% premium savings for all owners with flood
insurance on compliant structures, resulting in approximately $922,000 in annual
premium savings.
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Chairperson Witty explained part of the annual recertification package is an annual
progress report/review of our LMS document elements that pertains to the
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floodplain. Ms. Witty said when a formal update is done, all of the project listings will
also be updated as some have been completed, along with any new projects to be
added.
DISASTER HOUSING PLAN
Mr. Wesch stated the County currently does not have a disaster housing plan. He said
if we had a Katrina type of storm, the County does not have anything in place for
housing either on a short term or long term basis; we use the schools for shelters, but
the goal is to get the schools reopened to return to a normal routine. Mr. Wesch said
FEMA does not like to do tent cities in case another storm comes along then where do
you put the people? Mr. Wesch said he has received a grant and a proposal from
EREC Consultants and waiting on another submittal from Blue Sky’s Consulting. It is
estimated that approximately $8,000.00 will be the cost to write a short and long term
Disaster Housing Plan. He said he hoped by the next LMS he will know who is doing
this project and the cost.
NEW PROJECT PROPOSAL- WATER RESOURCES EMERGENCY OPERTATIONS
BUILDING
Paul Duchesneau said that the Water Resources Department’s main control area is in
a utility building and that earlier in the year we had a routine thunderstorm and lost
power. He stated that after the Meadowcrest Wastewater Treatment Plant was
completed, the public questioned the amount of traffic coming through the area and
requested that something be done to reduce the vehicular traffic. Based on these
issues, and the need for secure storage, the Department of Water Resources is
looking to construct a building that would facilitate their needs.
Chairperson Witty said that the LMS contains a list of projects that were reviewed and
ranked by the Committee during our update, and we need to consider this project and
make a recommendation to include it in our document for future grant funding. Federal
and state grant funding for this type of mitigation project requires the submittal of a
letter from the LMS Chairperson stating that the Committee supports the project as
well as submitting the page(s) and other documentation from LMS that shows that
project has been included.
Mr. Knight made a motion to include this project in the LMS Table 41: Evaluation and
Prioritization of Mitigation Actions for future grant funding; motion was seconded by Mr.
Smith. The motion passed unanimously.
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V. Other Business
SRL Grant Program - Chairperson Witty said a notice of funding (NOFA) for the
Severe Repetitive Loss Grant program was included in the packets.
Ms. Witty stated that she has been working with the property owner and their
contractor(s) since 2009 to be able to write a grant subapplication on behalf of the
owner. Ms. Witty said the project submittals do not meet the minimum criteria for a
viable project under the Hazard Mitigation Unified Guidance requirements.
She said that the LMS Committee needs to look at the proposal(s) for all grant
applications in order to move the project forward. In the case where there are multiple
repetitive loss property submittals, the Committee must review each of them and rank
them in accordance with the guidelines adopted by the LMS Committee (copy
provided). Once that has been determined, staff must prepare a grant on behalf of the
owner(s) as the local government is the authorized sub-applicant. The proposal would
then have to be reviewed and approved by the BCC prior to submittal to the
State/FEMA.
A motion by Mr. Knight to advise the owner/contractor that the LMS Committee would
not be able to support the application as submitted as the project was not technically
feasible at this time, but that the Committee would entertain a new review when the
project submittals meets the established FEMA criteria. The motion was seconded by
Mr. Smith, and carried unanimously.
Firewise - Ms. Witty stated that she included some information in the packets
regarding new Fire Wise information that is available at no charge – Safer From The
Start is a new guide to Firewise developments, and includes a small booklet and CD.
Ms. Witty urged anyone with an interest to order the documents from the NFPA
Catalog.
VI. Next Meeting
The next meeting of the Local Mitigation Strategy Committee will be held on December
14, 2011 @ 1:30 p.m.
VII. Adjournment
There being no further business to discuss at this time, Chairperson Witty adjourned
the meeting at 2:30 p.m.
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LOCAL MITIGATION STRATEGY WORKING GROUP
MINUTES OF MEETING
EMERGENCY OPERATIONS CENTER
LECANTO, FLORIDA 34461
THURSDAY, JULY 19, 2012 - 2:00 PM
Present: Bob Wesch, CCSO Emergency Management Division; Eric Williams,
Geographic Resources and Community Planning; John Colasanti, Citrus County School
Board; Ken Frink, Assistant County Administrator; Dave Weber, Utilities; Paul
Duchesneau, Utilities; Jim Baird, Building Department; Trisha Neasman, SWFWMD;
Staff Present: Bobbie Baird, Program Assistant, Human Resources; Amy Pace, Planning
Coordinator, Geographic Resources and Community Planning
Members Absent: Ken Koch, City of Inverness, Jackie Gorman, City of Crystal River Joe
Eckstein, CCSO Emergency Management Division, C.L. Calloway, WREC, Michael R.
Moehlman, Withlacoochee Regional Planning Council, John LaSelva, Sumter Electric Coop., Inc., Glenn Bryant, Environmental Health Section, Avis Marie Craig, Citrus County
Property Appraiser, Barry Bowman, Sumter Electric, Co-op., Inc., Charles Howard,
Utilities Regulation Director, Lorie Mulholland, Sumter Electric Co-op., Inc., Harvey
Sellers, Division of Forestry, Chuck Dixon, Citrus County School Board, Don Ruths,
Withlacoochee Forestry Center, Geoffrey Green, Citrus County Property Appraiser, Bill
Allen, WREC, Jim Goodworth, Fire Rescue Department, Scott Wagner, Citrus County
School Board.
I. Call to Order
Eric Williams called the meeting to order at 2:00 PM followed by introductions of members
present.
II. New Business
Eric Williams announced that due to recent county reorganization he will be asking for
nominations for Chairman and Vice Chairman. Motion by James Baird to nominate
Tammy Brooks for Vice Chairman, Bob Wesch stated that Tammy is now dealing with
damage reports and assessments from Tropical Storm Debby. Tammy Brooks agreed
that she had a lot on her plate and would decline the nomination at this time. Discussion
resulted in a decision to choose a Chairman now and vote in a Vice Chairman at the next
meeting with more members present.
Motion by Bob Wesch to nominate Eric Williams for Chairman, seconded by Paul
Duchesneau. Unanimous decision, motion carried.
Chairman Eric Williams stated that he has reviewed the current LMS document. He
offered copies of the document for anyone interested. Discussion ensued concerning
requirements and timelines for updating the LMS Plan.
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Bob Wesch brought up the need to re-visit the priority list utilizing the STAPLEE system of
rating the items. One of the items discussed was the fact that the County is in a shelter
deficit and the possibility of retrofitting the existing schools to meet the shelter
requirements. John Colasanti stated that work has been done to some schools and the
cost of bringing existing schools up to shelter requirements. Any construction would need
to be done during the summer when school is
not in session. Jim Baird suggested the fairgrounds auditorium to be retrofitted to be
utilized as a shelter.
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Dave Weber stated that past conversations concerning using grant funds for utilities to
work with other utility and private utility operations during an emergency. He stated that
they are ineligible due to the fact that this would be new construction and monies were
designated for existing structures in the flood plain.
Eric Williams suggested that the group needs to update the existing priority list. Bob
Wesch stated that some of the items on the list were already done. Eric Williams stated
that the priority list will be sent to the members to discuss to update.
III. General Discussion
Jim Baird asked for a copy of the bylaws concerning the LMS group. He also stated that
he could get in touch with someone from FEMA to come here to conduct a class on grant
mitigation and volunteered to contact them to come for a couple of hours or for a day.
Bob Wesch suggested it may be easier to get someone from the state to come.
Discussion ensued concerning working as a group for obtaining Grants that are available
and utilizing the combined knowledge of the members and creating sub-groups to work on
specific projects.
Bob Wesch mentioned that the tropical storm Debby FEMA kickoff for recovery assistance
is to be held at 10:00 am on July 31, 2012.
Suggestion was made that when a secretary was not available to take minutes that the
members rotate taking them.
Bob Wesch suggested that when notified of the next meeting forward it to anyone who
would be interested in the LMS program.
IV. Adjournment
There being no further business to discuss at this time, Chairperson Eric Williams
adjourned the meeting at 2:45 p.m.
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LOCAL MITIGATION STRATEGY WORKING GROUP
MINUTES OF MEETING
CITRUS COUNTY LECANTO GOVERNMENT BUILDING ROOM 219
LECANTO, FLORIDA 34461
WEDNESDAY OCTOBER 16, 2013 – 9:30 AM
Present: Chuck Dixon, Citrus County School Board, Gerry Brummer, CERT; Don Ruths,
Florida Forest Service, Charles Howard, Citrus County Utility Regulation; Cark Jones,
Citrus County Building Division; Jim Falkner, Citrus County Geographic Resources and
Community Planning; Will Bryant, Florida Dept. of Health-Environmental Health; Karla
Grzeca, Citrus County Building Division; Tina Malmberg, Citrus County Utilities; Jackie
Gorman, City of Crystal River; Amy Pace, Planning Coordinator, Citrus County
Geographic Resources and Community Planning.
I. Call to Order
Chairman Chuck Dixon called the meeting to order at 9:30 AM.
(Jackie Gorman arrived at (9:40)
II. Public Input
No one from the public was present to address the meeting.
III. Approve Minutes from July 11, 2013
Motion by Will Bryant to approve the July 11, 2013 minutes and seconded by Gerry
Brummer.
Motion carries unanimously.
IV. Old Business
None
V. New Business
a. Project List – Chuck Dixon spoke about the purpose of the project list. A small
committee of the members went over the list and made suggestions. The
members at this meeting went through the project list item by item. Some items
were removed; either items were completed or no longer relevant. It was agreed to
meet with the persons essential to specific items that were questioned to determine
if those items were still valid; the results of that meeting will be brought to the LMS
members for final review and ranking.
b. State Annual Update-Discussion concerning information to the State agencies
ensued. Chuck stated we can meet in December and finalized our project list and
send it to the State in January of 2014. It was also noted that the Citrus County
Local Mitigation Strategy Updated Report is due in September of 2015. This
document will take a year to update all sections.
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VI. General Discussion/Comments –
Discussion ensued concerning where the LMS responsibilities lie.
Don Ruths thanked the LMS working group members for their support in the burnings and
for help in getting the CWPP adopted and approved. Florida Forest Service does support
CWPP on a yearly basis and it is paying off, (a report will be sent to Bob Wesch,
Emergency Operations) there is a downward trend in forest fires especially from human
error since the CWPP was implemented. South Dunnellon was approved as a Fire Wise
Community and the first minority fire wise city in the State of Florida. Don Ruths stated
that he will be retiring in November and someone will be replacing him.
(Jackie Gorman left at 11:10)
VII. Adjourment
Meeting adjourned at 11:32.
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Citrus County Local Mitigation Strategy
2015 Update - Kickoff Meeting
Thursday, April 10, 2014, at 10:00 AM.
Lecanto Government Center, 3600 W. Sovereign Path, Room 166
AGENDA
A. Welcome and Introductions

Chuck Dixon

Mr. Dixon called the meeting to order at 10:02 AM. He asked everyone to introduce
themselves. A list of attendees is attached to these minutes.
B. Introduction of WRPC as Consultant

Bruce Day

Mr. Dixon introduced Mr. Bruce Day with the Withlacoochee Regional Planning
Council who has been hired as a consultant to complete the LMS update for 2015.
Mr. Day introduced his staff, Mike Arnold and Lauren Yeatter. He said they will be
working on updating the 2010 LMS which is required every five years.
Mr. Day explained the LMS is required for disaster mitigation projects in order to
receive federal disaster funding. The Project List portion of the document entitles
those projects to ask for funding. He gave a PowerPoint presentation to review
emergency management preparedness, response, recovery, and mitigation.
Mr. Day pointed out that an oversight committee will speed the process. A fast-acting
board will be an advantage to the County. It could be called the Executive Committee.
Mr. Day said that private sector participation should be encouraged and the Working
Group should coordinate with them even if they do not participate in the meetings or
the LMS updates to the Plan.
Mr. Day asked if anyone had any questions.
C. Time line and Overview of Update

Lauren Yeatter

Ms. Yeatter explained the timeline for the review process and what the due dates are.
She said the next meeting of the Working Group will be in June and should be a start
to reviewing Sections One through Four. Then in September, Sections Five through
Seven. Mr. Yeatter said the goal is to get a draft document to local governments to
review sometime in November. After this, the Florida Department of Emergency
Management (DEM) will review the draft and they will submit the document to Federal
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Emergency Management Agency (FEMA) for review. After this, the document will
return to the Working Group with comments concerning any revisions needed. The
LMS should be submitted to the Board of County Commissioners (BOCC) in July,
2015 for local adoption. The current LMS expires September 13, 2015.
Mr. Day said DEM has requested the LMS be submitted to them six months prior to
the due date.
Ms. Yeatter said Sections Four and Five are where most of the revisions will be
necessary because a lot of the data analysis is outdated. Risk assessment has to do
with hazard identification, probability, specific hazards affecting certain areas of Citrus
County and re-occurrences. She used a PowerPoint and provided examples such as
the risk of wild fires, an updated flood plain map, wind risk assessment, etc.
Mr. Day asked if the county has adopted the new flood plain maps and Carl Jones said
yes but they are not effective until September 26, 2014. Mr. Dixon asked if the City of
Crystal River and Inverness have adopted the maps and Mr. Jones said he did not
know.
Ms. Yeatter described several sources for data that they will be using to revise the
LMS.












FEMA Map Service Center- Flood Maps
Florida Division of Emergency Management
Florida Division of Forestry – Wildland Fire Risk Assessment System
Wildland Urban Interface Mapper
NOAA
 Natural Hazards Statistics
 National Climatic Data Center-NCDC
 National Hurricane Center- Archive of Hurricane Seasons
Tornado History Project
Keetch Byram Drought Index (KBDI)
U.S. Drought Monitor
U.S. Environmental Protection Agency (EPA) – Natural Disasters & Weather
Emergencies – Extreme Heat
Florida Geological Survey- Sinkholes

Ms. Yeatter reviewed the methodologies that will be used:
•
•

MEMPHIS (Mapping for Emergency Management, Parallel Hazard Information
System)
Hazus Mulit-Hazard (Hazus-MH) is FEMA’s risk assessment program for
hurricanes, flood, and earthquakes.
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•

The Comprehensive Data Management System (CDMS) is a complementary
tool to Hazus-MH that provides users with the capability to update and manage
statewide datasets, which are currently used to support analysis in Hazus-MH.

D. LMS Projects

Michael Arnold

Mr. Arnold said the existing project list is from 2010 and the working group
needs to establish projects based on new data. Currently the LMS uses the
STAPLEE format and that can continue if approved or the working group could
decide to change. Mr. Dixon asked if the decision needs to be made now and
Mr. Arnold said once the data collection process begins, that’s when a decision
on formatting needs to be made, probably in August and September. Mr. Dixon
wanted to know if WRPC will give the working group a recommendation and Mr.
Arnold said yes. He said they can predict what the state may object to but there
are always surprises.
Mr. Day said each hazard must have an explanation of a mitigation initiative.
Mr. Wesch said the working group needs help ranking these projects. Mr.
Arnold suggested using the Marion County model. He will provide a sample of
that to the committee members at the next meeting.
Mr. Dixon said the working group has a problem with attendance. Mr. Arnold
suggested having a break-out group that will work on the rankings. The reason
there is a working group is it allows benefit to everyone when they have a
chance to participate. He said a break-out group can be decided upon in a
couple of months.
Mr. Wesch said the first few projects are usually decided upon and then people
lose interest in the rest. Mr. Day said this would be a problem and establishing
an oversight committee might be the answer. He said possibly reducing the
number of STAPLEE criteria may offer more objectivity.
Mr. Arnold said when cities go through this same process, they adopt a Plan,
and this can be considered their input. Mr. Wesch said the cities could have a
project at the last minute to introduce. Mr. Arnold said you don’t have to write
specific locations unless you know a specific problem. The project list is where
the funding comes from. He said if a city wants to go after grant money, they
can use the project list. He also said it is possible to have a project without a
ranking or evaluation.
Mr. Dixon said discussions with the cities and they said the ranking of the
projects showed priorities over others. Mr. Day said an oversight committee
must have participation by the cities. Mr. Arnold said participation will occur
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when there is money available.
Mr. Day said the goal is to submit good projects that could be funded and will
not be sent back. He said in the event of a disaster, the LMS working group will
be activated and allocation of available funding will be decided, as well as other
grant funding. He said the elected officials must be kept informed and the goal
of the working group is to organize these projects so there are no surprises. Mr.
Dixon said he would like WRPC to look at the project list objectively and offer
recommendations.
Mr. Arnold suggested a cost benefit analysis to assist with the ranking and
FEMA has a program that can be used. He said it could be used as a tiebreaker. He said the rankings are a part of the LMS and including projects
shows where the damages are and what needs to be done. When funding is
available, even if the ranking is not high, the LMS group will recognize what
needs to be done. He said the ranking simply means the work needs to be
done.
Mr. Brock said the project list is a place marker and the reality is without
matching funds and Capital Improvement Project (CIP) funding, none of it will
be done.
Mr. Day said the cities must be on board and WRPC will contact them to help
increase participation.
E. Closing Comments

All

Mr. Dixon asked how would an oversight committee be chosen. Mr. Arnold said
while everyone in the working group is important, some members have a better
insight of needs. The oversight committee must able to spring into action and
be consistently available. Mr. Dixon asked for input from the working group to
put together a list of persons which then become part of an oversight
committee. Mr. Day suggested email is the best way for the working group to
communicate.
Mr. Dixon asked for a copy of the LMS by-laws. Mr. Day asked for the
PowerPoint presented today by the WRPC be placed on the County website.
The next meeting will be in June 12, 2014, 10:00am
Adjournment at 11:05 AM
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Citrus County Local Mitigation Strategy Working Group

2015 LMS Update
Thursday, June 12, 2014, at 10:00 AM.
Lecanto Government Center, 3600 W. Sovereign Path, Room 166

AGENDA
______________________________________________________________________

I.

Call to Order 10:00 AM
A. Welcome Introductions and Announcements

Chuck Dixon

Mr. Dixon called the meeting to order at 10:00. There is an attendance list
attached to these minutes.
Ms. Malmberg announced she did not wish to renew her term as Vice Chair. Ms.
Malmberg was elected on July 11, 2013. Mr. Dixon said he would be willing to
continue as Chair for another term. He suggested elections take place at the next
scheduled LMS meeting. He said per the by-laws, terms are for one year with a
maximum of two consecutive terms. Mr. Dixon asked for all members to be
thinking of who they would like to elect as Chair and Vice Chair before the next
meeting.
B. Public Input – None
C. Approve minutes of December 4, 2013
Mr. Baird made a motion to approve the minutes of December 4, 2013 and it was
seconded by Mr. Howard. Minutes were approved.
D. Approve minutes of April 10, 2014
Ms. Malmberg made a motion to approve the minutes of April 10, 2014 and it was
seconded by Mr. Baird. Minutes were approved.
II.

Review of Draft Document Revisions

Bruce Day

Mr. Day said this is a start on the work to be done and thanked everyone for reading
through the large document. He suggested that comments be taken in order as they
review the changes. He had a PowerPoint presentation of the draft document to use
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for review of changes to each section. He explained that changes were indicated by
strike-through and underline, as well as highlights. Mr. Day said he used blue
highlights for numbers that still need to be changed. He said Ms. Yeatter used green
highlight to indicate changes are good to go and yellow highlight to indicate what still
needs attention. He also explained that the Table of Contents, Appendices, Figures
and Tables will all be updated once the document has been completed.
A. Section 1 Introduction
Mr. Day said the introduction basically remains unchanged other than a few
clarifications. Mr. Baird pointed out there is a name change for the Department of
Planning and Development instead of Development Services.
B. Section 2 Jurisdictional Profiles
Comments were taken concerning the listed areas of major populations; specifically
there is no Hernando Beach and the Citrus Hills area should be added as the
Villages of Citrus Hills.
Mr. Day discussed changes to several of the vulnerability parameters concerning
the population of Citrus County. He asked Ms. Gorman to review the City of
Crystal River profile and request any changes to be made. Mr. Day said this
information can become a grant writing tool for the Cities of Crystal River and
Inverness. Mr. Dixon commented that population decline was already happening
before the closing of the Crystal River Nuclear Plant and student enrollment had
dropped quite a bit before the plant closing. Mr. Day said they will remove the term
“mass”. Another comment made was there are still several references to Progress
Energy and they should be changed to Duke Energy. There were also several
comments concerning typographical errors. Another comment was made
concerning references to rail which is no longer the Northern Railroad. Mr. Day
said he added information concerning Port Citrus and Mr. Faulkner said the Port
has been added to the Comprehensive Plan. Mr. Dixon said there are other
helipads that should be mentioned and a comment was made that there will be a
new one at the Mosquito Control offices. Ms. Malmberg said she has provided
updated information to Mr. Day concerning utilities in Citrus County.
C. Section 3 Planning Process
Mr. Day said updates were done to time tables, the Working Group list, roles of
supporting local and county coordination, and integration with existing plans. A
comment was made to correct Fire Services information. Mr. Faulkner mentioned
the Sea, Lake and Overland Surges from Hurricanes (SLOSH) model information is
outdated and Mr. Day said the Withlacoochee Regional Planning Council (WRPC)
is currently updating this information. Mr. Faulkner offered to show Ms. Yeatter
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maps with newer information and she said she recently did a new map for this. Mr.
Day said comparisons between the 2004 and 2010 information show quite a
difference and this will be addressed during the update process.
Mr. Dixon asked about the timing of updating the Projects list in the document. Mr.
Day said the Projects list will need to be reviewed again in the fall. He said there
will be a call for new projects and the same methodology and scoring will be used.
He talked about different methods that are used to prioritize projects in other
communities. Mr. Dixon asked if the LMS group must approve the projects and Mr.
Day said yes but it doesn’t necessarily have to be scored and prioritized. He said
the Chair must endorse it and adoption of the Plan is considered approval of the
Projects list.
A comment was made concerning the Emergency Service Evaluation and Master
Plan (December 2007) mentioned on page 31 of the draft. Mr. Day said this was
the former Fire Rescue plan and this could be eliminated because Fire Services
has been absorbed under the Sheriff’s Department.
Mr. Day thanked the group for their attention to the draft.
III.

Review of Draft Document Revisions

Lauren Yeatter

A. Section 4 Risk Assessment
Ms. Yeatter said everything in this section highlighted in green is completed. She
said the data mostly came from National Oceanic and Atmospheric Administration
(NOAA) Climatic Data Center. She said the National Flood Insurance Program
(NFIP) references and Repetitive Loss properties are still being processed. Mr.
Baird said he has been providing updated information to Ms. Yeatter.
Ms. Gorman said the City of Crystal River is currently renewing its Community
Rating System (CRS) application and a lot of this data will be updated. She
mentioned that the terms flood and surge are different and suggested surge be
added to the Hazard table. Ms. Yeatter said the Tables will be updated when she
runs a Hazards Model. She said the Hazards Model has a lot of uses.
Ms. Yeatter said there are updates to incidences, shelters, references, and the
Saffir-Simpson Hurricane Wind Scale information. She asked the Group to contact
her with any additional historical information that may not be listed. She said this
section is about hazard identification, discussing the probability of future
occurrences, discussing historical occurrences, and the extent of damage. A
comment was made concerning tornadoes and use of an old rating scale. She said
updates to the tornado risks will be done by WRPC and she suggested including a
new map of tornado touch down points and tracking. She suggested including full
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page maps in the document for flood plains, surge, and the wild land urban
interface. Mr. Dixon suggested the WRPC decide between figures and maps.
Mr. Day asked Ms. Tear from the Forestry Division about any updates to wild land
data. Ms. Tear said new data is available from the Southern Wildfire Risk
Assessment (SWRA) and the web portal is available to the public. She gave a
copy of SWRA Summary Report to Mr. Day who said this data will be used for
updates. He thanked Ms. Tear for bringing the report to the Group.
Mr. Wesch was concerned about comments suggesting early warning systems for
tornados and there is not enough time to warn people during this type of event. Mr.
Day suggested re-wording this section to address in-home sheltering.
She said there are still updates to be done on various figures in this section. Mr.
Day suggested the LMS use generalities for clearance times and refer to the
Evacuation Study for details.
A comment was made concerning the Heat Danger Categories table and the use of
the work “apparent”. Ms. Yeatter said she did verify the numbers had not changed
but she will research the term. Mr. Day said this may be a reflection of the term
“feels like”.
Mr. Baird commented that Citrus County’s CRS rating has changed to a six from
the previous seven rating and this helps with everyone’s flood insurance rates. He
also said the new Flood Insurance Rating Maps will be adopted in September and
he had already provided this information to Mr. Day. Ms. Yeatter said once these
are adopted, the information will be updated in the LMS.
Ms. Tear said the information concerning communities at risk of wildfires has been
reviewed and the Forestry Division does not think it will change.
Ms. Yeatter said the State of Florida is developing a sinkhole study but she did not
think it will be ready in time for the LMS report. Mr. Dixon asked if a sinkhole map
will be included. Ms. Yeatter said the most current information is from 2012 and if
desired she can include it.
Ms. Yeatter spoke about removing the earthquake and tsunami information and Mr.
Day said the State can reject the LMS study if this type of information is included
and deemed not necessary.
IV.

Next Sections for Review

Lauren Yeatter

Ms. Yeatter said the next review will be on the real vulnerability analysis, estimating
potential loss, and looking at various populations that are vulnerable and structures
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vulnerable to all hazards. She also spoke about a recent webinar hosted by the
Department of Environmental Management (DEM) updating the Florida Crosswalk
Checklist and she will be using this tool to update information. Mr. Day said this will
help with compliance on technical information.
V.

Closing Comments

All

Mr. Day said at the next meeting he will call for projects from the Working Group. He
thanked the Group and County staff for all their hard work and attention to the LMS.
VI.

Next Meeting

(Meeting Schedule)

All

The Group decided the next meeting will by Thursday, October 9, 2014 beginning at
9:30 AM. Mr. Day said after that, the Group will probably meet again after the
Thanksgiving holiday.
VII.

Adjournment
The meeting was adjourned at 11:20 AM.
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Citrus County Local Mitigation Strategy Working Group

2015 LMS Update
Thursday, October 9, 2014, at 9:30 AM.
Lecanto Government Center, 3600 W. Sovereign Path, Room 166

MEETING MINUTES
______________________________________________________________________

I.

Call to Order
E. Welcome Introductions and Announcements

Chuck Dixon

Chair Dixon called the meeting to order at 9:35 AM. There is an attendance list
attached to these minutes.
F. Public Input –
Mr. Gaston Hall representing the Citrus County Builders Association had several
questions for Ms. Yeatter concerning the Report presentation draft. He asked if
there was a distinction between hurricane wind debris damage and flood damage
by surge or is it combined. Ms. Yeatter said the model represents only wind debris
damage. He asked if flood data is fresh water surge damage only. Ms. Yeatter
explained it is coastal flooding and riverine data combined in order to eliminate
duplication. Mr. Hall asked about sinkhole information figures. Ms. Yeatter said
the information is based on current reports and did not indicate tested or certified.
II.

Election of Officers – Chair and Vice Chair
Chair Dixon asked if anyone would like to nominate a new Chair. There were none.
Chair Dixon asked if anyone would like to nominate a Vice Chair. Ms. Malmberg
previously indicated she did not wish to accept another term. There were none. A
discussion ensued concerning delaying nominations till the next meeting. Chair Dixon
asked that the County be notified they need to have a Chair and Vice Chair ready for
nomination at the next LMS meeting in November. Mr. Arnold suggested maintaining
the current Chair and Vice Chair until the 2015 LMS Report is submitted. Chair Dixon
and Vice Chair Malmberg agreed to continue to serve until the Report is submitted.

III.

Approve minutes of June 12, 2014
Chair Dixon asked if anyone had any comments on the minutes.
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1st

Carl Jones

2nd

Charles Gatto

Minutes of June 12, 2014 were approved by majority.
IV.

Review of Draft Document Revisions

Lauren Yeatter

Ms. Yeatter reviewed the timeline for the report. She said the document should be
completed in November and submitted to the Working Group Executive Committee for
input. She said at that time, any revisions requested will be made. She said in
February, 2015, the document will be submitted to the Florida Department of
Emergency Management (DEM) and they will submit it to Federal Emergency
Management Agency (FEMA) for review. Ms. Yeatter said those results will be
expected by July, 2015 and final adoption must be by September 15, 2015.
A. Section 5 – Vulnerability Assessment - Maps, Models, Methodologies
Ms. Yeatter explained the methodology for Vulnerability Assessment is based
Hazus Multi-Hazard (Hazus-MH) which is FEMA’s recommended assessment
program for hurricanes, flood, and earthquakes.
Ms. Yeatter reviewed changes to this section and pointed out that currently there is
a surplus in special needs shelter space requirements. She said overall the total
risk capacity is greater than the last report. Chair Dixon asked if this is because the
County population has gone down. Mr. Arnold said needs are identified by suitable
sheltering and population figures have not significantly changed but the State
revised the qualifications for shelters. Mr. Carl Jones asked what is used to
estimate shelter needs. Ms. Yeatter said the State does the analysis of needs and
explained that the analysis includes buildings that could potentially be used. Mr.
Faulkner said the latest estimates for the Category One area population is 43,000.
Ms. Yeatter said shelter needs take into account that not everyone will evacuate.
Mr. Arnold further explained the criteria the State uses to determine levels of
shelter needs, and the State does an annual update of this data. Mr. Jones asked
what does “total risk capacity” mean. Ms. Yeatter said the State examines levels of
vulnerable population. Chair Dixon said these are considered short-term shelters.
Ms. Yeatter said she could gather additional data for Mr. Jones. Someone asked if
surveys are done to add shelters. Ms. Yeatter said the Shelter Plan is updated
every two years for certified shelters.
1. Tornadoes
Ms. Yeatter said tornadoes are more unpredictable and she showed slides
comparing old data and the updated map based on current data. She showed
the table of Pre-2000 construction data and explained the methodology to
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determine more current information. She suggested a separate table be done
based on mobile home population, broken down by County-wide, and by City
populations.
2. Hurricanes
Ms. Yeatter compared the old data and explained the surge maps are updated
based on the latest data. She said the new map includes public works,
electrical transfer stations, shelters, and public water supply. She explained the
surge tables are broken down by use and total number of acres of vulnerable
areas in Citrus County, as well as a break-out for Crystal River. Mr. Jones
noted the percentages are quite high for Crystal River. Mr. Arnold said this is
total information and they could break the percentages down by surge level.
Ms. Yeatter continued by reviewing the HAZUS 100 Year Probabilistic Event
data. She noted the data is only based on Category 3 and up hurricanes and
does not contain Tropical storms or lower category storms. Mr. Arnold said
Emergency Management has in place a debris removal plan that is estimated
based on populations and the figures of debris management are based on
HAZUS model information and can be sited as an acceptable source of
information. Mr. Hall asked if these figures are based on wind and surge
damage. Ms. Yeatter said the figures are based on wind only and she can do
another model based on surge as well. Mr. Gatto asked if the size of hurricanes
is considered. Ms. Yeatter said the figures are modeled on an average of size,
speed, and strength. She continued to show information about how many
people in the surge area will seek shelter and she noted the figure is very low.
Mr. Hall asked if this takes into account tracks of hurricanes and Ms. Yeatter
said this is based on a compilation of information as an average. Mr. Arnold
also said the breakouts are done separately because of other factors involved
with surge, such as wind direction and timing of tides. Ms. Blanchette asked
what does “displaced” mean. Mr. Arnold said this means forced out of home or
business until repairs are made. Mr. Gatto asked how you should plan for
events based on surge and wind debris damage. Mr. Arnold said the next
category discusses surge and planning should take into account both
categories. Ms. Yeatter said HAZUS models historical storms and uses current
data for comparisons. She said for purposes of the Report, Hurricane Jeanne
because it was the most recent storm. Mr. Faulkner asked if actual damage
cost was compared to the model. Ms. Yeatter said she has this data and will
review it.
3. Flood
Ms. Yeatter said the newer flood data was used based on the recently adopted
FEMA maps. She showed a slide of this and did an analysis of areas subject to
flooding by all flood zones. Mr. Hall asked about the miscellaneous category
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and Ms. Yeatter said this is based on several sub-categories. She showed a
slide of the HAZUS model for coastal and riverine flooding. Mr. Hall asked for a
break-out for coastal and riverine flooding and she said that could be done. Ms.
Yeatter noted that 9,489 households could be displaced by flooding which could
possibly mean 23,303 people would seek temporary shelter. Mr. Jones asked if
the data was based on acreage because the highest density of population in
Citrus County is in the coastal areas. Ms. Yeatter explained HAZUS is based
on census data and not by acreage or area. Mr. Arnold said these models used
are based on nationwide information. He said there are efforts in Florida for
State criteria to be used but FEMA is the acceptable source of information for
HAZUS and would be acceptable for LMS update data.
4. Wildfire
Ms. Yeatter said the updated data was based on current information from the
Division of Forestry. She pointed out that 98% of Citrus County’s population
could potentially be affected by wildfire based on the Wildland Urban Interface
(WUI) Risk Index.
5. Land Subsidence
Ms. Yeatter said the entire County could be affected by sinkholes and the most
current data came from the US Geological Survey done in 2014. She showed a
map of Citrus County showing vulnerability from low to extremely high using the
Kinetic Analysis Report. Mr. Hall asked if the data came from the insurance
industry. Ms. Yeatter said the U.S. Geological Survey uses many sources but
for purposes of the LMS Report, this is acceptable data.
6. Hazardous Materials
Ms. Yeatter said this data is based on Section 302 hazardous materials. Mr.
Arnold said agricultural businesses are exempt from reporting and many
businesses don’t report to the State until there is an incident. Ms. Yeatter said
there are only eight facilities reporting in our area. Ms. Yeatter concluded that
she is still working on the zones surrounding the Crystal River Power Complex.
She also said she will study a Dam Failure Plan now available from HAZUS with
data from Southwest Florida Water Management District (SWFWMD). Mr.
Arnold said he will ask Fire Rescue about incidences that may be factual but not
filed.
Ms. Yeatter asked if the LMS Group wants to update the repetitive loss data broken
down by use category. Mr. Jones said this data is available and he will provide it for
the report.
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V.

Mitigation Projects

Michael Arnold

Mr. Arnold found that Appendix G of the Report was more complicated than is
necessary and suggested ranking should be based on the actual damage done
because funding is based on actual damage. He advised going from number ranking
to low, medium, and high ranking which will make applying for funding easier to obtain.
Chair Dixon said this was mentioned at the last meeting and the consensus is to
change to this type of ranking. He asked if anyone present had any concerns in this
change and there was no response. Mr. Arnold said the Social, Technical,
Administrative, Political, Legal, Environmental and Economic (STAPLEE) ranking
system will still be used. Chair Dixon asked what the required guidelines are. Ms.
Yeatter said a Benefit Cost Analysis (BCA) must be used along with the Benefit Cost
Ratio (BCR). Chair Dixon asked if a cost/benefit analysis on every project was needed
and she explained every project nominated must be nominated by a form that contains
all the necessary data. Chair Dixon asked if every project on the current list needs to
have the form attached to it and Ms. Yeatter said the form should be used going
forward. She said this is currently part of the Plan but they have condensed the
information.
1. Status of Existing Projects
Chair Dixon asked if this current projects list needs to be adapted to the new
ranking criteria. Mr. Arnold said yes and this should be done immediately. He
reviewed the Table 42 and recommended dividing the current list in three stages.
Chair Dixon asked Mr. Arnold to do this. He asked the group if anyone had any
objection and there was no response. Mr. Arnold said the list gets re-evaluated
anytime there is an event. He said the group has the authority to add or subtract
projects. Mr. Arnold said the County’s Engineer will be contacted to submit the
form for the projects he is recommending. Mr. Arnold said Appendix F must be
ranked and adopted by the Group along with the updated report. Chair Dixon
asked that this Appendix F be on the next agenda as a separate item to be
discussed.
2. New Project Nominations
Mr. Arnold showed a slide of the updated information with deletions reflected in red
and updates in blue. Chair Dixon asked if the project list needs to be updated now
since it was updated last year and only needs to be updated every two years. Mr.
Arnold said the project list is updated annually when the report is done.
VI.

Next Steps in the Process

Michael Arnold

Mr. Arnold said Table 41 is the next item that is required and asked that someone be
assigned to update this information. Chair Dixon asked if an Executive committee
199

CITRUS COUNTY LOCAL MITIGATION STRATEGY

should be appointed and Mr. Arnold agreed. Chair Dixon said he will appoint an
executive group to go through this. Mr. Arnold suggested he can create a spreadsheet
for the committee to use and it may require a separate meeting. He said this should
be done within the next month, prior to the Thanksgiving holiday. Chair Dixon asked
for volunteers from the group and there were none. He said he will do this similar to
the previous process. Chair Dixon asked that someone from WRPC be present when
this is done.
VII.

Closing Comments

All

Comments to the LMS Working Group by local agencies must be done by February,
2015, including the City of Crystal River and the City of Inverness. Chair Dixon said he
did not believe the School Board has ever reviewed this. Mr. Arnold explained Table
41 relates to hazards and Table 42 is strictly a ranking of the projects listed. Chair
Dixon explained this must be done so the County could apply for Federal funding in
the event of a disaster. Mr. Arnold said he is not familiar with how the original rankings
were determined. He said each item has to be reviewed per the Action Plan based on
the STAPLEE principle. Chair Dixon will contact the recording secretary to schedule a
meeting of the Executive Committee prior to the next LMS Working Group meeting.
Mr. Arnold asked that it be scheduled at least two weeks before the Group meeting in
order to allow enough time for the draft to be updated with the new information.
VIII.Next Meeting

All

The next LMS Working Group meeting is scheduled for Friday, November 14, 2014,
10:00 AM. Appendix F and G will be on the agenda for review and comments by the
Working Group.
IX.

Adjournment
The meeting was adjourned at 11:35 AM.
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Citrus County Local Mitigation Strategy Working Group

2015 LMS Update
Friday, November 14, 2014, at 10:00 AM.
Lecanto Government Center, 3600 W. Sovereign Path, Room 166

MEETING MINUTES
_____________________________________________________________________

I.

Call to Order
G. Welcome Introductions and Announcements

Chuck Dixon

Chair Dixon called the meeting to order at 10:00 AM. There is an attendance list
attached to these minutes.
H. Public Input – None
I. Approve minutes of October 9, 2014
Chair Dixon asked if anyone had any comments on the minutes.
1st

Will Bryant

2nd

Christina Malmberg

The minutes of October 9, 2014 were approved with no objections from the group.
II.

Review of Final Working Draft Document Revisions

Lauren Yeatter

Ms. Yeatter began by reviewing changes to Section 4, Risk Assessment. She
discussed changes in the Risk Analysis, Hazard Identification Section. Mr. Jones
asked about the low probability percentage as compared to the 100-year flood plain
measurement. Ms. Yeatter said historical occurrences are provided in the document
and include flood plain events in coastal and riverines as well as other events. She
said if the group wants to separate flood plain data in the document, they do have that
information available. She did say that FEMA prefers HAZUS data be used as a whole
because it is their own program. Mr. Jones wanted to ensure that the risk of floods is
not minimized. Mr. Arnold said it is known universally that floods are of a moderate
probability, high ramification hazards. Ms. Yeatter said she will clarify that point.
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Ms. Yeatter showed a slide of the most recent data on Wildfire occurrences and a list
of communities at risk. Ms. Blanchette pointed out the list has Highlands, Highlands
North, Highlands South. Ms. Yeatter said it looks like three separate areas on the map
but she will review it. Chair Dixon asked that the names of the communities be
included on the map and Ms. Yeatter said she will do that. Ms. Yeatter continued with
a review of the Hazardous Materials section and pointed out the reduction in
occurrences as of 2013.
Ms. Yeatter reviewed comments from the October 9, 2014 concerning Land
Subsidence. She said the data came from the Florida Geological Data Library (FGDL)
and is updated through March, 2013. She said she will re-title the map to reflect that
these are only confirmed incidents and add text to state the source of the information.
Ms. Yeatter reviewed comments at the last meeting concerning Hurricane surge data
and said this data came from the National Oceanic and Atmospheric Administration
(NOAA). She said she added another table showing vulnerable population figures by
evacuation level and the data come from a Florida State study done in 2010, which is
the most current overall data available. She said the evacuation zones correspond to
the surge zones. Chris Evan commented that there is no longer a tie between
evacuation zones and storm categories. Ms. Yeatter said for the purposes of the
document the State encouraged every County to tie surge zones to evacuation zones.
She said she will review the document and make sure there is no link between storm
category and evacuation zones. She said the numbers also include a shadow figure of
the number of persons who will evacuate but are not required to and that number is
based on a 2010 State questionnaire. She said it also includes the number of persons
who should evacuate but do not. Chair Dixon questioned the shadow evacuation data
and Ms. Yeatter said this was data available from the State to calculate shelter needs;
however she will exclude this data for the purposes of the Report because it is not
requested.
Ms. Yeatter reviewed questions from the last meeting concerning shelter demand.
She said there is a deficit expressed between shelter demands versus capacity. She
said the data used in the Report is from 2014 Shelter Demand Report from the State.
Ms. Yeatter explained that Report indicates shelter needs to be 12,467 people in
Citrus County and is overestimated because of several variables, such as a worst case
Category five storm scenario. She said this is the reason the numbers are higher than
an actual realistic demand. She also explained the numbers indicate there is a surplus
of shelters in the County for special needs. A discussion from the group ensued
concerning the figures in the shelter needs and whether it reflects storm surge or wind.
Mr. Arnold stressed to the group that the data being used is the most comprehensive
available and is the data recognized by the State. Ms. Yeatter said she will confirm the
data is linked to evacuation zones and clearly state this on the Report.
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Ms. Yeatter reviewed comments from the last meeting concerning HAZUS 100-year
data for hurricanes. She said the HAZUS model will not run surge data alone but can
run it on a specific storm event and apply it to current data. Chair Dixon asked if this
needs to be included in the document and Mr. Arnold said it does not. Chair Dixon
said he did not think any extra data should be included but only what is required.
There were no objections from the group. Mr. Gaston Hall asked if the current Building
Code was used for the data models and Ms. Yeatter said yes. Mr. Arnold said data
such as the debris management scenario does not have to be referenced in the plan.
Ms. Yeatter said this is valuable information and can be used for other purposes such
as Emergency Management. Chair Dixon said if a total loss determination is needed,
this data could be used but should not be in the Plan. Mr. Arnold said it is not required
but does provide cohesiveness. Ms. Yeatter said this may come up during the State
review. Chair Dixon said if the State has comments about this, we will have the data
available to be included.
Mr. Arnold reviewed for the group the STAPLEE data that the executive committee
worked on. He said since there was no other input from the group, they will submit the
new list as developed. Chair Dixon asked about the projects he mentioned at the last
meeting. Mr. Arnold said he requested more information from the County Engineer
concerning the request but did not receive any so the project was not included. He
said if he gets more information prior to State submittal, he will add it to the list. There
were no other comments from the group.
III.

Next Steps in the Process

Lauren Yeatter

Ms. Yeatter said the project is on schedule according to the timeline. She asked if the
group wants to review the final document before it is submitted. Ms. Collins had
comments about some data and marked areas in the Plan, which she gave to Ms.
Yeatter for review. She said the gas plant has been permitted and Mr. Arnold said
because it is not in place, it does not need to be included. Ms. Collins said a mention
of it should be included and Mr. Arnold said it will be added.
Mr. Arnold said the final document should be available for review in late December and
asked who would do this review. He reiterated this is still in the review process. Ms.
Yeatter said she will contact the recording secretary and make arrangements to get
the large document to Chair Dixon for final review before submittal to the State in
February, 2015. Ms. Collins said she thinks the BOCC should review the document
prior to the review submittal to the State. Chair Dixon asked if the cities need to review
it prior to State submittal and Mr. Arnold said they only need to approve the final
document. Ms. Yeatter said she will contact the cities and make sure they see the
document prior to it being submitted to the State. Mr. Arnold said the cities must adopt
by resolution the final document only. Ms. Collins said she would like to show this to
the BOCC at a workshop in January and asked Ms. Yeatter and Mr. Arnold to be there.
Ms. Yeatter said the cities will have time to bring it to their boards prior to State review
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submittal if they desire. Mr. Arnold said most comments prior to the submittal should
be able to be answered by email but having another meeting is optional. He said any
comments should be submitted by early February, 2015. Ms. Yeatter said the
absolute deadline to submit to the State for review is March, 2015. Mr. Arnold said the
County of Hernando is going through the same process. Chair Dixon asked who is the
contact in Hernando County and Mr. Arnold said Cecilia Patella is the contact.
Mr. Carl Jones asked if a copy of the draft will be available before December 5th and
Ms. Yeatter said yes. He said this will coincide with the CRS data
IV.

Closing Comments

All

There were no additional comments
V.Next Meeting

All

There will not be another meeting scheduled for the Working Group until the Report is
submitted to the State and is returned with comments.
VI.

Adjournment
The meeting was adjourned at 11:15 AM.
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CITRUS COUNTY
LOCAL MITIGATION STRATEGY COMMITTEE
BY LAWS

ARTICLE I
Local Mitigation Strategy Committee Established
The Local Mitigation Strategy Committee is established to assist with the implementation of the Local Mitigation
Strategy adopted by Citrus County, the City of Crystal River, and the City of Inverness. The office of the Committee
shall be at the Citrus County Department of Development Services (or its successor), hereinafter referred to as the
Department, where all official records shall be kept.

ARTICLE II
Election of Officers
Section 1.

The Committee shall elect a Chair, and a Vice-Chair, with the Chair serving a maximum of two, oneyear consecutive terms in office with a one year waiting period in between any consecutive two-year
terms of office.

Section 2.

Nominations shall be made from the floor at the annual organizational meeting and election of the
officers shall follow immediately thereafter at that meeting.

Section 3.

A candidate receiving a majority vote of the members present shall be declared elected and shall serve
for one year or until a successor shall take office.

Section 4.

Vacancies in any elected office shall be filled by regular election procedures as herein specified with
terms to run until the next annual organizational meeting or until a successor shall take office.

ARTICLE III
Meetings
Section 1. Regular meetings shall be held periodically at least once a year.
Section 2. The Chair may call special meetings when such meetings are deemed necessary.
Section 3. A designated staff member will serve as Recording Secretary. The Recording Secretary shall keep the
minutes and records of the Committee, and with the assistance of such staff as is available, shall
prepare the agenda of regular meetings under the direction of the Chair; provide notice of all meetings
to Committee members; arrange proper and legal notice of hearings; attend to correspondence of the
Committee; and such other duties as are normally carried out by a Secretary.
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Section 4. All meetings of the Committee shall be open to the public and subject to applicable Florida laws.
Section 5. "Robert's Rules of Order" shall govern the proceedings at the meetings of the Committee, with the
exception that the Chair may make or second motions, and that the Chair SHALL vote on all
matters before the Committee, or as otherwise herein provided.

ARTICLE IV
Voting
Section 1. Voting requirements: Decisions on motions shall be made by a simple majority vote.
Section 2. Quorum: A minimum of four committee members are required to decide on any
motion.

ARTICLE V
Amendments
These Bylaws may be amended by a majority of the voting membership of the Committee sitting at the time the
rule change is considered and, only after the proposed change(s) has (have) been read and discussed at a previous
regular meeting.
Date of Adoption: April 16, 2003

Revisions:
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APPENDIX C - POTENTIAL FUNDING SOURCES
All mitigation funding activities are required to follow the guidelines as shown in the
Hazard Mitigation Assistance Unified Guidance, FEMA, July 2013. All projects must
be cost beneficial and technically feasible.
FEMA's Hazard Mitigation Grant Program (HMGP) assists States and local
communities in implementing long-term hazard mitigation measures following a
major disaster declaration. As of November 1, 2004, all communities must have an
approved hazard mitigation plan in place to remain eligible for HMGP funding.
HMGP grants can be used to fund projects that provide protection to both public as
well as private properties. Projects that are eligible under the HMGP grant include
structural hazard control such as drainage, wastewater management, roads,
floodproofing utilities, public facilities and critical facilities. FEMA can fund up to 75
percent of the eligible costs of each project unless otherwise stated in the disaster
declaration. The State or local match does not have to be cash; in-kind services or
materials may be used. Federal funding under the HMGP is based on 75 percent of
the Federal funds spent on the Public and Individual Assistance programs (minus
administrative expenses) for each. Eligible applicants must apply for HMGP funds
through the State Hazard Mitigation Officer (SHMO). The HMGP program is the
only mitigation program that may, under certain circumstances, fund post disaster
code enforcement projects such as inspections and substantial damage
determinations. Wildfire mitigation activities are supported by this program.
FEMA's Pre Disaster Mitigation (PDM) Funds provide both planning and project
funding to eligible communities. Communities must have an approved hazard
mitigation plan to remain eligible for PDM funds. PDM project funding is nationally
competitive; there is no "base" amount guaranteed to each State. Projects are
awarded priority based on the State's analysis and resulting ranking, and on factors
such as cost effectiveness, addressing critical facilities, and the percent of the
population that benefits from the project. FEMA funds up to 75 percent of the cost of
the project, or up to 90 percent for small, impoverished communities. Eligible
activities include the relocation of structures, elevation of structures in the floodplain,
construction of safe rooms, drainage studies, and localized flood control projects to
protect critical facilities. These funds are also eligible for wildfire mitigation activities.
FEMA's Flood Mitigation Assistance Program (FMA) provides grants to States
and communities for planning assistance and mitigation projects that reduce the risk
of flood damage to structures covered by flood insurance. The types of grants
available include planning and project assistance. FMA monies are available to
eligible applicants when a Flood Mitigation Plan has been developed and approved
by FEMA. FEMA may contribute up to 75 percent of the total eligible costs. At least
25 percent of the total eligible costs must be provided by a non-Federal source. Of
this 25 percent, no more than half can be provided as in-kind contributions from third
parties.
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FEMA’s Severe Repetitive Loss Program (SRL) is designed for those residential
properties that have had at least 4 flood insured losses (building and contents) over
$5,000 each and the cumulative amount of the payments exceeds $20,000 or those
properties that have had at least 2 separate insured losses (building only) with the
total of the claims exceeding the market value of the structure. At least 2 of the
claims must have been within a 10 year period and greater than 10 days apart.
Under this program, if an owner declines an offer of mitigation assistance, they will
be subject to increases in their flood insurance premiums.
FEMA's Public Assistance Grant Program (PA) is one way Federal assistance
gets to the State and local governments and to certain private nonprofit
organizations. These grants allow them to respond to disasters, to recover from
their impact and to mitigate impact from future disasters. While these grants are
aimed at governments and organizations - their final goal is to help a community and
all its citizens recover from devastating natural disasters. The PA program provides
the basis for consistent training and credentialing of staff who administer the
program; more accessible and understandable guidance and policy for participating
in the grant program; improved customer service through a more efficient grant
delivery process, applicant-centered management, and better information exchange;
and continuing performance evaluations and program improvements.
More
information is available through the FEMA website.
Continuing Authorities Program (CAP) initiates a short reconnaissance effort to
determine Federal interest in proceeding. If there is interest, a feasibility study is
performed, and then the project might move on to a plans and specifications phase.
Finally, the project goes to its construction phase. A local sponsor must identify the
flood-related problem and request US Army Corps of Engineers (USACE)
Assistance. Small flood control projects are also eligible. The cost share for the
CAP is 65 percent USACE and 35 percent local. The Federal project limit is
$7,000,000. The USACE's local district office would review the local sponsor's
request for assistance and would request funds from the USACE's annual
appropriations. More information is available through the USACE website.
USACE's Floodplain Management Services Program aims to support
comprehensive floodplain management planning to encourage and guide sponsors
to prudent use of the Nation's floodplains for the benefit of the National economy and
welfare. Examples of the types of projects that would be funded include the
following:
•
•
•
•

flood warning and flood emergency preparedness
floodproofing measures
studies to improve methods and procedures for flood mitigating damages
preparation of guides and brochures on flood-related topics

A local sponsor must identify a problem and request USACE assistance under the
Floodplain Management Services Program. The USACE may provide up to 100
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percent of funding at the request of the sponsor. The USACE's local district office
would review the local sponsor's request for assistance and determine if it fits within
the program. More information is available through the USACE website.
The USACE's Water Resources Development Act, Section 22 provides authority
for the USACE to assist States, local governments, and other non-Federal entities in
the preparation of comprehensive plans for the development, utilization, and
conservation of water and related land resources. Congress funds the Planning
Assistance to State programs annually. Federal allotments for each State from the
nationwide appropriation are limited to $500,000 annually but typically are much
less. Individual studies, of which there may be more than one per State per year,
generally cost $25,000 to $75,000. The program can encompass many types of
studies dealing with water resources issues. Types of studies conducted in recent
years under the program include the following:
•
•
•
•
•
•
•
•
•

Water Supply and Demand Studies
Water Quality Studies
Environmental Conservation/Restoration Studies
Wetlands Evaluation Studies
Dam Safety/Failure Studies
Flood Damage Reduction Studies
Flood Plain Management Studies
Coastal Zone Management/Protection Studies
Harbor/Port Studies

State or local governments that are interested in obtaining planning assistance
under this program can contact the appropriate USACE office for further details.
Alternatively, interested parties can contact the appropriate state coordinator to
request assistance. In either case, the USACE will coordinate all requests for
assistance with the state coordinator to ensure that studies are initiated on state
prioritized needs. More information is available through the USACE website.
Department of Housing and Urban Development's (HUD) Community
Development Block Grant - Disaster Recovery Program (DRP) program provides
flexible grants to help cities, counties, and States recover from Presidentiallydeclared disasters, especially in low-income areas. Since this program funds a
broader range of recovery activities than most other programs, the DRI helps
communities and neighborhoods that otherwise might not recover due to limited
resources. When disasters occur, Congress may appropriate additional funding for
the Community Development Block Grant and as DRI grants to rebuild the affected
areas and bring crucial seed money to start the recovery process. Grantees may
use DRI funds for recovery efforts involving housing, economic development,
infrastructure and prevention of further damage, if such use does not duplicate
funding available from FEMA, the Small Business Administration, and the USACE.
Examples of these activities include the following:
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•
•
•
•
•
•
•

buying damaged properties in a floodplain and relocating them to safer areas
providing relocation payments for people and businesses displaced by the
disaster
removing debris
rehabilitating homes and buildings damaged by the disaster
buying, constructing, or rehabilitating public facilities such as water and sewer
systems, streets, neighborhood centers, and government buildings
enforcing codes
planning and administration costs (limited to no more than 20 percent of the
grant)

HUD notifies eligible governments, who must then develop and submit an Action
Plan for Disaster Recovery in order to receive DRI grants. The Action Plan must
describe the needs, strategies, and projected uses of the Disaster Recovery funds.
More information is available through the HUD website.
Emergency Watershed Protection Program from the U.S. Department of
Agriculture (USDA), Natural Resources Conservation Service (NRCS). The purpose
of this grant is to provide relief from imminent hazards and reduce the threat to life
and property in watersheds damaged by severe natural events. Hazards include
floods and the products of erosion created by floods, fire, windstorms, earthquakes,
drought, or other natural disasters. Assistance includes technical and financial
assistance to carry out emergency work such as debris removal from stream
channels, culverts, and bridge abutments; debris removal in upland areas following
windstorms and tornadoes; reshaping and protection of eroding streambanks; repair
of damaged drainage facilities, levees and flood prevention structures; reseeding of
burned or denuded areas; and promoting appropriate grazing practices under
drought conditions to assist in watershed recovery. No match is required for
easements and technical assistance. 25 percent non-Federal match is required for
other eligible measures.
Watershed Protection and Flood Prevention Program, funded by NRCS. The
purpose of this program is to protect, develop, and utilize the land and water
resources in small watersheds of 250,000 acres or less. The program is federally
assisted and locally led. Projects are aimed at watershed protection, flood
prevention, agricultural and non-agricultural water management, water quality
improvement, erosion and sediment reduction, fish and wildlife enhancement, and
water supply. Assistance includes financial and technical assistance for approved
watershed projects. Technical assistance is provided in planning, designing and
installing watershed improvements. Financial assistance is provided for watershed
protection, flood prevention, agricultural water management, sedimentation control,
and public water based fish, wildlife, and recreation. No match is required for flood
prevention; 50 percent match is required for agricultural and non-agricultural water
management.
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Watershed Surveys and Planning is funded by NRCS. The purpose is to provide
planning assistance to Federal, State, and local agencies for the development of
coordinated water and related land resources programs in watersheds and river
basins.
Emphasis is on flood damage reduction, erosion control, water
conservation, preservation of wetlands and water quality improvements. Technical
assistance is provided. Types of surveys and plans include watershed plans, river
basin surveys and studies, watershed resource assessments, flood hazard and
floodplain management studies.
Special priority is given to upstream rural
community flooding; water quality improvements from agricultural non-point sources;
wetland preservation; and drought management and water supply for agricultural
and rural communities. No match is required.
Wetlands Reserve Program by NRCS is aimed at protecting and restoring
wetlands by enabling landowners to sell easements, which take wetlands out of
production. Assistance includes purchase by the Federal government of easements
from landowners who have owned the land for one year and have farmed the
wetlands or prior, converted wetlands. Land owners submit a letter of intent to enter
into the program through the USDA NRCS field office. NRCS, in consultation with
the U.S. Fish and Wildlife Service, will determine eligibility and develop a wetland
reserve plan of operation. The Federal government provides a lump sum payment
for easements; there is a 25 percent cost-share for wetlands restoration.
Fire Management Assistance grants is authorized by the Robert T. Stafford
Disaster Relief and Emergency Assistance Act and funded by FEMA. The purpose
of this is to provide project grants and the provision of specialized services for the
mitigation, management, and control of fires that threatens such destruction as
would constitute a major disaster. Grants are used for the mitigation, management
and control of any fire on publicly (non-Federal) or privately owned forestland or
grassland that threatens such destruction as would constitute a major disaster. This
program replaces the former Fire Suppression Assistance Program. There may be
a 25 percent non-Federal cost share if total eligible costs for the declared fire exceed
certain thresholds. Contact FEMA's Response and Recovery Directorate.
Flood Hazard Mapping Program is funded by FEMA. Its purpose is to identify,
publish and update information on all floodprone areas of the United States in order
to inform the public on flooding risks, support sound floodplain management and set
flood insurance premium rates. Since flood hazard conditions change over time due
to natural and manmade changes in watersheds and floodplains, FEMA provides
grant funds to designated Cooperating Technical Partners (CTPs) and others to
develop up-to-date flood hazard data; provide maps and data in digital format;
integrate FEMA's community and State partners into the process; and raise public
awareness of flood risks. Assistance includes financial assistance through grants to
Cooperating Technical Partners and other entities; and FEMA technical assistance,
support, and data. Financial assistance is provided for activities such as refinement
of Zone A boundaries; hydrologic and hydraulic analyses and floodplain mapping;
Digital Flood Insurance Rate Map (DFIRM) production; and re-delineation of
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floodplain boundaries using updated topographic data. FEMA technical assistance
services are provided in the form of base map inventory; digital base map data
sharing; DFIRM maintenance; hydrologic and hydraulic review; assessment of
community mapping needs to support the Map Needs Update Support System; and
technical standards agreements. Cost shares are negotiated between FEMA and
recipients.
Flood Recovery Mapping is authorized by the Robert T. Stafford Disaster Relief
and Emergency Assistance Act and funded by FEMA. Its purpose is to provide
funds from FEMA's Disaster Relief Fund to map areas affected by disaster in order
to assist in the response and recovery efforts. Assistance includes grants to
Cooperating Technical Partners (CTP) and other entities; and FEMA technical
assistance, support and data. Recover Maps can be quite detailed and the data
collected as part of the recovery mapping process may ultimately be used in the
process of developing or updating Flood Insurance Maps. This requires a
Presidential declaration of disaster (flooding). Cost share are negotiated between
FEMA and the recipients.
National Flood Insurance Program (NFIP) is funded by FEMA for the purpose of
providing financial protection by enabling persons to purchase insurance against
physical damage to, or loss of, buildings and/or contents caused by floods, mud
slide or flood-related erosion; and promote wise floodplain management practices in
the Nation's flood-prone areas. Assistance includes Federally backed insurance
against flooding, available to individuals and businesses in communities that
participate in the NFIP. Insurance is sold to the public through State licensed
property and casualty insurance agents and brokers. Discounted premiums are
available to communities that participate in the Community Rating System.
Emergency Advance Measures for Flood Prevention is funded by USACE and is
aimed at protecting against loss of life or damages to property given an immediate
threat of unusual flooding. Assistance includes aid from USACE for removal of
waterway obstructions and work necessary to prevent dam failure and prepare for
abnormal snowmelt. No match is required.
Emergency Streambank and Shoreline Protection is funded by USAGE and
helps prevent erosion damages to public facilities by the emergency construction or
repair of streambank and shoreline protection works. Assistance includes studies
and projects for the construction and repair of streambank and shoreline protection.
No cost share is required for the first $40,000 of study costs. After $40,000, a 35
percent non-Federal cost share is required. A 35 percent non-Federal cost share is
required for project costs.
Small Flood Control Projects is funded by USAGE. Assistance includes studies
and projects for the design and construction of small flood control projects by the
USAGE. Flood control projects are required to be feasible from an engineering
perspective, complete within themselves, and economically justified. No cost share
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is required for the first $100,000 of planning study costs. Over $100, 000, a 50
percent cost share is required. A 35 percent cost share is required for project costs
of which 5 percent is in cash, with the balance consisting of the provision of lands,
easements, right-of-ways, and necessary relocations.
Residential Construction Mitigation Program known as the My Safe Florida
Home Program (F.S. 215.5586) is funded annually from the Florida Hurricane
Catastrophe Trust Fund as provided in State Statutes. The Florida Division of
Emergency Management administers this program, is to be used for funding the
improvement of wind resistance of residence through loans, subsidies, grants and
direct assistance for low income home owners and hurricane mitigation inspections.
Emergency Management Preparedness and Assistance Competitive Grant
Program (EMPA) is a statewide competitive program which provides funding on a
dollar for dollar match basis for projects that promote community preparedness,
public information and education. Critical facility projects must conform to the
hurricane vulnerability guidelines as established in the ARC 4496 standards. These
funds were not appropriated by the 2008 Florida Legislature.
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APPENDIX D – SCHOOL GENERATOR PRIORITY LIST
To:

LMS Working Group

Date:

December 4, 2014

From:

Scott Wagner, Environmental/Safety Project Leader

Re:

Generator Additions to LMS

Citrus County School Sites are used for emergency evacuation sites. To better serve
the public during a crisis, Citrus County has determined that shelters require the need of
an Emergency Generator that will operate all electrical systems at each site. Electrical
evaluations and drawings are required to better establish each project cost. However,
to plan for these units a budgetary figure of $400,000.00 for each site is being used.
Listed below are the sites numbered by priority. As this is an ever-changing process,
please include this up-dated list of sites in the Local Mitigation Strategy document.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Central Ridge Elementary School (Generator runs emergency lights)
Citrus Springs Middle School
Withlacoochee Technical School (Generator runs emergency lights)
Hernando Elementary School
Pleasant Grove Elementary School
Citrus Springs Elementary school
Floral City Elementary School
Inverness Primary School
Rock Crusher Elementary School

Citrus High School, Forest Ridge and the Renaissance Center have been upgraded to
provide an Alternative Power Source to operate all electrical systems at these sites.
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APPENDIX E – OPTIONAL REHOUSING ASSISTANCE POLICY

OPTIONAL REHOUSING ASSISTANCE POLICY
(ORAP)
PURPOSE: To encourage greater participation in hazard mitigation activities by
providing certain property owners with reasonable additional payments for
housing, moving and relocation expenses.
INTENT: The Federal Emergency Management Agency, through the State of Florida
provides funds for acquisitions of damaged structures; however, in some instances,
offers to pay pre-disaster Fair Market Value for a structure are insufficient for owners to
purchase a comparable home outside of the floodplain. In other instances, owners
need temporary housing/relocation assistance while their homes are being elevated in
place or otherwise retrofitted. It is Citrus County’s intent to provide eligibility for
rehousing payments through the adoption of this ORAP policy.

A. Relocation Assistance for Property Owners
Prior to execution of a contract for sale of the property to be acquired by the local
government, the County shall:
Identify the average price of comparable housing in non-floodplain locations,
Include a listing of potential replacement properties,
Specify conditions under which an owner will be eligible.
1. Owner/occupants shall be notified of their eligibility for ORAP benefits prior to
entering into a contract to acquire the property.
If applicable, rental and utility assistance shall be provided at a maximum of $800 per
month, for a period not to exceed four (4) months. This will be established on a case-bycase basis with final approval determined by funding availability. This may apply to
those participants that are relocating into an existing structure as well as those who are
involved in new construction or rehabilitation projects.
Moving expenses shall be provided in accordance with Appendix 28, HUD Handbook
1378, Uniform Relocation Assistance and Real Property Acquisition Policies Act, (URA)
Residential Moving Expense and Dislocation Allowance Payment Schedule.
Number of Rooms of Furniture
(Occupant Owned Furniture)
1

$ 550.00
$ 700.00
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$ 875.00
$1,050.00
$1,200.00
$1,350.00
$1,500.00
$1,650.00
Each additional room

$ 200.00

If an owner/occupant does not own the furniture, the moving expense shall be
$450.00 for the first room and $125.00 for each additional room.
In cases where the residential move is performed by the agency, $100.00 will be
provided to the owner.
Payment is limited to $100.00 if either of the following conditions apply:
A person has minimal possessions and occupies a dormitory style room, or
A person’s residential move is performed by an agency at no cost to the
person.
If the project involves the moving of a mobile home from site, the costs included
will be the actual cost of moving the structure, as well as a reasonable amount
for packing and securing personal property for the move.
Funds provided for in this section shall not be dispersed until the owners/occupants
have officially vacated the residence acquired by the local government and will be
provided at the time of closing.
B. Replacement Housing Payment
The replacement housing payment is provided to pay the difference between the cost of
suitable replacement housing located outside of the Special Flood Hazard Area and the
amount that the seller is offered for the sale of their property.
Should the local government determine that there is an insufficient supply of existing
suitable replacement housing available in the price range of the acquired property within
the community, and that the replacement cost of suitable new construction is deemed
necessary, documentation of this fact shall be provided using local market information
as certified by the appraiser employed to prepare the acquisition appraisals. Prior to the
payment of replacement cost for new construction, the findings and determinations
provided by the certified appraiser shall be submitted to the Department of Community
Affairs for review and approval.
Unless otherwise provided for in the URA, any such Replacement Housing Payment
shall not exceed $22,500 nor can it exceed the difference between the cost of suitable
existing housing or replacement cost for a new, suitable replacement unit and the pre-
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event Fair Market Value of the structure to be purchased. The lower of the two figures
will take precedence. The certified appraiser employed to prepare the acquisition
appraisal will determine replacement cost/new.
A Suitable Housing Unit is defined as being decent, safe, sanitary and appropriate to
the size of the household.
The Replacement Housing Payment shall be made at the time of closing on the
purchase of the replacement home. Any such payment shall be made in a manner that
assures that the payment is invested in the replacement housing.
C. Relocation of a Structure
The property owner may retain ownership of the affected structure provided that it is
relocated to an area outside of the Special Flood Hazard Area.
Moving assistance shall be provided as outlined in Relocation Assistance for Property
Owners, 3. above.
The homeowner/contractor shall be liable for any damage(s) that may occur as a result
of the structure being moved from the site. No grant funds, unless approved by the
Department of Community Affairs, shall be used to repair the structure.
4. At a minimum, costs incurred for the disconnect and reconnection of utilities,
dismantling and reassembling of the structure on the new site are considered eligible
expenses under this mitigation activity.
The purchase price of the replacement dwelling shall be the sum of:
a) The cost of moving and restoring the dwelling to a condition comparable to that
prior to the move; and
The cost of making the unit a decent, safe and sanitary replacement dwelling; and
The estimated current fair market value for residential use of the replacement site
(appraisal not required), unless the claimant rented the displacement site and there
is a reasonable opportunity for the claimant to rent a suitable replacement site; and
The retention value of the dwelling, if such retention value is reflected in the
“acquisition cost” used when computing the replacement housing payment.
Structures in Manufactured Home Parks
Tenants of manufactured home parks either own the mobile unit and lease the pad,
or they rent the unit and the pad. If the park owner is negotiating to sell the land,
then eligible tenants may be eligible for URA assistance.
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1. Homepad Rental Assistance. The tenant who owns the mobile unit and rents the
pad is entitled to compensation for a reasonable out-of-pocket moving expense.
Compensation assistance may not exceed $5,250.
2. Replacement Housing Assistance. If the tenant owns the mobile unit and rents
the pad, and if the unit has been damaged and therefore will not be relocated, then the
total housing payment shall consist of a payment for a dwelling and a payment for a
site, each computed under the applicable policy.
3. Moving a Manufactured Home. If the tenant owns the mobile unit and rents the
pad, and if the unit is to be relocated rather than sold, then the owner is not eligible for
fixed moving expenses and dislocation allowance under Section 3.
However, they are eligible for actual moving costs and related expenses including,
but not limited to, moving (including packing, securing and unpacking items of
personal property) anchoring the unit on the new site, utility disconnect and hookup
charges, and the costs of disassembling, moving and reassembling any attached
appurtenances such as porches, decks, skirting and awnings. In addition, the costs
may include repairs and/or modifications to the replacement site, such as
construction of a pad, drilling of a well or installation of a septic tank and a
nonrefundable mobile home park entrance fee, to the extent that it does not exceed
the fee at a comparable mobile home park or otherwise determined by the agency to
be necessary.
Last Resort Housing
When deemed necessary to provide a comparable replacement dwelling in a timely
and cost effective manner, project funds may be used for Last Resort Housing.
This may be initiated for such instances as: when the total cash assistance allowed
under the URA is $22,500 or $5,250 is insufficient, additional or alternative
assistance must be provided.
Special measures such as the construction,
rehabilitation or relocation of housing, the purchase of land and/or housing, removal
of barriers to the handicapped may qualify for this additional assistance.

Date of Adoption: October 28, 2008
Effective Date:
October 28, 2008
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APPENDIX F – REPETITIVE LOSS PRIORITY WORKSHEET

Repetitive Loss Project Prioritization Worksheet

This worksheet will be used to identify projects that appear to have technical merit, meet the
Project Priority List as found in the adopted Local Mitigation Strategy, and will be cost effective.
The total project scores will be used to determine preliminary ranking of projects to be
considered for funding potential and support of the Local Mitigation Strategy Working Group.
A repetitive loss property is defined as having had two (2) or more insured flood losses of $1,000
or more within a rolling ten (10) year period. A severe repetitive loss property is one that has
had four (4) or more insured flood losses the total of which meets or exceeds the insured and/or
the depreciated replacement cost value of the structure. Proof of current flood insurance is
required.
Citrus County currently has approximately two hundred (200) repetitive loss properties identified
by the National Flood Insurance Program; approximately twenty three (23) of which are
identified as target repetitive loss properties. Each applicant will be required to submit a
completed application together with a detailed, line item budget as well as all other required
submittals as reflected in the application form.
Applicant Information:
Name: _________________________________
Agency: ________________________________
Address: _______________________________
Telephone: _____________________________
Project Information:
Project Name/Title: ____________________________________________
Project Description: ____________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
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Cost Effectiveness:

Total:

Points are awarded based on a positive Benefit Cost Ratio (BCR). A preliminary BCR can be
done by dividing the estimated value of the project benefits by the estimated project costs. All
projects that call for State and/or Federal funding must be cost beneficial. Failure to prove that
the project meets these criteria based on the preliminary BCR will not automatically exclude a
project, but will require submittal of additional project information and detail to enable a full
benefit cost analyses to be performed.

Criteria
BCR is 1.0 or greater
BCR is less than 1.0

Points
15
0

Score

Cost Effective Calculations:
Estimated Project Costs: $____________________
Estimated Project Benefits:
Estimated BCR:

$____________________

$____________________

Description of benefits: __________________________________________
______________________________________________________________
______________________________________________________________
Match Funding:

Total:_________

Will the recipient provide matching funds for the project?
o Yes
o No
Criteria
Recipient will provide 50% match
Recipient will provide 25% match
Recipient will provide 12 ½% match
Recipient will provide In Kind Match
No match will be provided

Points
15
10
5
2
0

Score
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Repetitive Loss Property Ranking

Criteria
Severe Repetitive Loss Property
Repetitive Loss Property
Primary Residence
Secondary Residence
Commercial Structure
Substantially Damaged

Project Timeline:

Total:_________

Points
20
15
10
2
10
5

Score

Total: _________

The expected timeframe for implementation of the project.
Criteria
Less than one year
More than one year

Points
10
5

Score

Date Completed: ______________________
Scoring Completed By: ________________________________
Signature: ___________________________________________
Comments:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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APPENDIX G – HAZARD MITIGATION PROJECT NOMINATION WORKSHEET
Hazard Mitigation Project Prioritization Worksheet

This worksheet will be used to identify projects that appear to have technical merit, meet the
Project Priority List as found in the adopted Local Mitigation Strategy, will be cost effective and
provide benefit to the public. The total project scores will be used to determine preliminary
ranking of projects to be considered for funding potential and support of the Local Mitigation
Working Group.
Applicant Information:
Name: _________________________________
Address: _______________________________
Telephone: _____________________________
Project Information:
Project Name/Title: ____________________________________________
Responsible Agency: ________________________________
Potential Funding Source: ________________________________________
Project Description: _____________________________________________________
________________________________________________________________________

LMS Reference Number: _______________

Project Category (Select One):
o
o
o
o
o
o
o

Capital Improvement
Flood Protection
Infrastructure
Property Acquisition
Structural Retrofitting
Stormwater Management
Other
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Community Guiding Principles:
List each goal and/or objective identified in the Local Mitigation Strategy related to this project
nomination. List each goal and/or objective supported by the proposed project.

Cost Effective Calculations:
Estimated Project Costs: $____________________
Estimated Project Benefits:
Estimated BCR:

$____________________

$____________________

Description of benefits: __________________________________________
______________________________________________________________
______________________________________________________________

Project Timeline:

Is the expected timeframe for implementation of the project greater than one year?

Date Completed: ______________________
Scoring Completed By: ________________________________
Signature: ___________________________________________
Comments:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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