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Purpose of Local Mitigation Strategy 
The Joint Unified Local Mitigation Strategy (LMS) presented here represents a plan to promote mitigation initiatives to 
improve resilience to hazards posing a threat to communities within Lee County. The basis for the strategy lies in 
Southwest Florida’s continuing threat from certain large scale hazards and the need to lessen the human, economic, 
and environmental costs of disasters resulting from these hazards. It will also be used as a tool to establish funding 
priorities for hazard mitigation activities for disaster assistance available following a major disaster. 

The strategy has also been restructured to comply with Lee County Plan Policy 110.1.5, which states the county will 
maintain the floodplain management plan, analyze the flooding problem of the unincorporated areas of Lee County, 
inventory the flood hazard area, review possible activities to remedy identified flooding problems, select appropriate 
alternatives, and formulate a schedule for implementation.  

The Local Mitigation Strategy’s purpose will be achieved through the process of hazard mitigation. As used in the 
LMS, “hazard mitigation” refers to any actions taken by local governments, other government entities, or private 
interests to permanently reduce or eliminate long-term risks to people and their property from the effects of natural or 
manmade disasters. In this regard, the Local Mitigation Strategy is a planning document. As such, the strategy is tied 
directly to the overall policies contained in the Lee County Comprehensive Emergency Management Plan (CEMP).   

The initial Joint Unified Local Mitigation Strategy was adopted by Lee County and participating municipalities in 
January 2000. The Lee County Flood Plain Management / Hazard Mitigation Plan was adopted in 1999. The second 
update of the Local Mitigation Strategy was adopted in 2007, and the third in 2012. The 2012 update included more 
scientific and technically based risk assessment techniques to determine the threats of hazards to people and 
property in Lee County than any of the previous plans.   

Updating the LMS for adoption in 2017 involved a process whereby the vulnerability and risk to all identified hazards 
were assessed; plans, programs and projects to lessen the effects of disasters were identified; and decisions were 
made regarding the implementation of the necessary tasks. To meet federal requirements, the vulnerability and risk 
of the county, and its five cities and towns, face from specific natural and man caused hazards was assessed on a 
parcel by parcel level. This risk analysis included four main components: hazard identification, profiling hazard 
events, asset inventory, and estimation of potential loss. The methodology and focus areas used to conduct this 
analysis are described in the Hazard Identification and Risk Assessment section of this plan. The Lee County 
Comprehensive Plan predicts significant growth for Lee County through the year 2030. An excerpt of this plan’s 
analysis as it pertains to future land use and development trends can be found in Appendix A: Development Trends. 
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Benefits 
Updating and maintaining the Joint Unified Local Mitigation Strategy results in: 

 Making certain funding sources, which require an updated LMS, to complete the identified mitigation 
initiatives. 

 Reducing the local government’s cost sharing ratio necessary for obtaining certain types of post-disaster 
grant funding. 

 Easing the receipt of post-disaster state and federal funding through the pre-identification of mitigation 
initiatives. 

 Supporting more effective pre- and post-disaster decision making efforts. 
 Lessening each community’s vulnerability to disasters by focusing limited financial resources to ranked 

initiatives. 
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Introduction 
This section documents the process used to develop the strategy, how it was prepared, who was involved in the 
process, and how the public was involved. 

Strategy Preparation and Organization 

The planning process was under the supervision of the Local Mitigation Strategy’s Working Group (“LMS Working 
Group”) Chair. He holds a Master of Science Degree in Urban & Regional Planning from the Florida State University 
and has experience in natural disaster planning, developing emergency contingency plans and comprehensive plans, 
and preparing land use policy as it relates to natural hazards.  

The LMS Working Group hired Hagerty Consulting, a preparedness and recovery consulting firm, to facilitate the 
2016 update to the LMS. Hagerty Consulting awarded a subcontract to the consulting firm Dewberry, to conduct the 
Hazard Identification and Risk Assessment (HIRA) for this update.  

Drafts of the updated strategy were reviewed by the Lee County Disaster Advisory Council. The Lee County Disaster 
Advisory Council is designated to guide pre-disaster hazard mitigation efforts and on-going mitigation efforts. This 
council, initially formed in 1990 as the Recovery Task Force, has been established by the Lee County Post Disaster 
Ordinance and serves as the county’s LMS Working Group. The LMS Working Group Chair coordinates mitigation 
activities. Membership on the council includes: 
 County department heads from a variety of administrative and operational agencies 
 Local planning agency member 
 Community representatives from the Chamber of Commerce, hospital, religious community, and utility 

companies 
 Liaisons from each municipal government in Lee County (Bonita Springs, Cape Coral, Fort Myers, Fort 

Myers Beach and Sanibel) 
 Sheriff, school, and independent fire district representatives 
 Regional governmental bodies 
 Other representatives as appointed by the Board of County Commissioners of Lee County 

Each jurisdiction in Lee County has a liaison on the LMS Working Group who participates in the same manner as the 
other Working Group members. The LMS Working Group composition and member responsibilities are listed below. 
Copies of minutes taken at council meetings reviewing the strategy, as well as other associated meeting materials, 
are contained in Appendix C. 

[Insert Working Group composition and member responsibilities.] 
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Public Involvement 
Public opportunities to review and comment on the update were held at different stages in the process. A total of 
three public meetings were advertised and conducted through the update process.  The first public review came with 
the announcement of the draft plan at the LMS Working Group meeting conducted in August, 2016 at the beginning 
of the process. The second public meeting was conducted at the December 16, 2016 LMS Working Group Meeting 
where the LMS Working Group reviewed and discussed the core list of hazards and the methodology behind the 
HIRA process.  The third and final public meeting was conducted at the January 27, 2017 LMS Working Group 
meeting and the draft HIRA and discussion began on the updated LMS strategies for each of the municipalities and 
towns along with the county strategies.  Each meeting was advertised either on the county’s website or through legal 
notices/press releases in the local newspaper. Information about the planning process and copies of the planning 
documents were also made available on the county websites.  Requests for comments were made to the public on 
these websites and at the public hearing. No comments were received from the public regarding changes to the plan 
but did receive several mitigation initiative ideas from the public. The plan can be found online at 
www.safelee.org/mitigation.  

Coordination with other Agencies 
Emails were sent to applicable agencies to solicit comments on the plan. Agencies contacted and given opportunity 
to comment included the South Florida Water Management District, the Southwest Florida Regional Planning 
Council, the Charlotte Harbor Natural Estuary Program, Florida Gulf Coast University, the Florida Division of 
Emergency Management (FDEM), state elected officials representing Lee County, and the Federal Emergency 
Management Agency (FEMA). Their input was included as appropriate in revisions of the strategy.  

The planning process included a review of goals, objectives and policies contained in county and municipal 
comprehensive plans. Also reviewed were the Florida Coastal Construction Control Line Program, the Lee County 
Beach Management Plan, the Lee County Comprehensive Emergency Management Plan, the Lee County Post-
Disaster Redevelopment Plan, and the Joint Unified Public Information Strategy for all Hazards, the Caloosahatchee 
Forestry Center’s Mitigation Action Plan, and the State of Florida Enhanced Hazard Mitigation Plan. 

Planning Process 
The Lee County Disaster Advisory Council, serving as the LMS Working Group, represents all the local jurisdictions 
and key organizations participating in the planning process.  The LMS Working Group is also responsible for 
reviewing the strategy’s goals and objectives, revising them as necessary, reviewing the technical analysis and 
planning activities of the plan, approving proposed mitigation initiatives for incorporation into the plan, determining the 
priorities for implementation of those initiatives, and for removing or terminating initiatives that are no longer desirable 
for implementation.  

What follows is a summary of the steps taken to update the Joint Unified Local Mitigation Strategy. 
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Hazard Identification and Risk Estimation 

Building upon the 2010 LMS Hazard Identification, an all-hazards approach to identify, classify, and quantify the risk 
and vulnerability of natural and manmade hazards that threaten all or portions of the community was used for the 
2016 HIRA. Depending on the participating jurisdiction, a variety of information resources regarding hazard 
identification and risk estimation were available. Hazard specific data and maps were used, whenever applicable, 
and GIS-based analyses was conducted of hazard areas and the locations of critical facilities, infrastructure 
components, and other properties located within the defined hazard areas. The likelihood or probability that a hazard 
will impact an area, as well as the consequences of that impact to public health and safety, property, the economy, 
and the environment were evaluated. This comparison of the consequences of an event with its probability of 
occurrence is a measure of the risk posed by that hazard to the community. The estimated relative risks of the 
different hazards it has identified were compared to highlight which hazards should be of greatest concern during the 
upcoming mitigation planning process. 

Valuations and potential losses by hazard for every structure located within the county were determined and 
incorporated into each hazard. By analyzing valuation and potential losses for the county on a parcel by parcel level, 
the Working Group received a more complete picture of potential damage.  

Estimating the relative risk of different hazards was followed by the assessment of the vulnerabilities in the likely 
areas of impact to the types of physical or operational agents potentially resulting from a hazard event.  

Vulnerability Assessment 

The method used required a methodical, qualitative examination of the vulnerabilities of all structures within the 
county to the impacts of future disasters. Hazards were ranked on an index based on the probability, maximum 
impact, and probable hazard magnitude. This process resulted in identification of specific vulnerabilities that can be 
addressed by targeted mitigation initiatives proposed, and incorporated into this strategy. The LMS Working Group 
also reviewed past experiences with disasters to see if those events highlighted the need for specific mitigation 
initiatives based on the type or location of damage they caused. The LMS Working Group was then asked to review 
and comment on the HIRA during the planning process. 

Developing Hazard Mitigation Initiatives 

A methodical, objective procedure for characterizing and justifying the mitigation initiative proposed by each 
participating jurisdiction for incorporation into this plan was established in the development of the initial strategy 
document. The vulnerability assessment enabled the LMS Working Group to highlight the most significant 
vulnerabilities and to assist in prioritizing subsequent efforts to formulate and characterize specific hazard mitigation 
initiatives to eliminate or minimize those vulnerabilities. Once the highest priorities were defined, the LMS Working 
Group participants identified specific mitigation initiatives for the plan to eliminate or minimize those vulnerabilities. 
This procedure involved describing the initiative, relating it to the goals and objectives established by the LMS 
Working Group, and ranking it based on its economic benefits and/or protection of public health and safety. A “benefit 
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to cost” criterion was evaluated for each initiative to demonstrate it would indeed be worthwhile to implement when or 
if the resources to do so became available. Further, each proposed mitigation initiative was ranked for 
implementation in a consistent manner by each participating organization using a set of ten objective criteria. 

Developing the Local Mitigation Action Plan 

Once the above procedure was completed by the agency or organization developing the proposed mitigation 
initiative, the information used to characterize the initiative was submitted to the LMS Working Group for review and 
inter-jurisdictional coordination. On receipt of an initiative, the LMS Working Group evaluated the consistency with the 
LMS goals and objectives, level of public demand for the proposal, and considered its potential for conflict with other 
jurisdiction’s programs or interests.  

During routine updates of the Joint Unified Local Mitigation Strategy, mitigation initiatives included in the plan are 
evaluated to determine if each is still valid, if should be removed from the plan, or if its implementation should be a 
priority or deferred until a later time.  

Approval of the Current Edition of the Strategy 

At the end of the planning period, the prepared document was released to the community and for action by the 
elected governing bodies of the jurisdictions and organizations that participated in the planning process.  By 
resolution, the governing body approves, endorses, or acts on its own component of the plan and addresses the 
implementation of mitigation initiatives its own representatives proposed. Resolutions for adopting the strategy 
document by each governing body can be found in Appendix XX. 

Implementation of Approved Mitigation Initiatives 

Once incorporated into the Join Unified Local Mitigation Strategy, the agency or organization proposing the initiative 
becomes responsible for its implementation. This includes developing a budget for the effort, or making an 
application to state and federal agencies for financial support for implementation.   
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Introduction 
The purpose of this document is to provide a countywide overview of how various natural and manmade hazards 
impact Lee County, Florida. This Hazard Identification and Risk Assessment (HIRA) undertakes an all-hazards 
identification, classification, and vulnerability indexing process to ensure hazard analysis is comprehensive and all-
encompassing. 

For the purposes of this HIRA, a natural hazard is defined as an event or physical condition that has the potential to 
cause fatalities, injuries, property and infrastructure damage, agricultural loss, damage to the environment, 
interruption of business, or other types of harm or loss. In addition, a manmade hazard includes any disastrous event 
caused directly and principally by one or more identifiable deliberate or negligent human actions. Technological 
hazards, a hazard originating from technological or industrial conditions, including accidents, dangerous procedures, 
or failures, are also considered a type of manmade hazard in this HIRA.1 

Lee County, Florida is not considered immune to any of these hazard types. Hurricanes, coastal flooding, tornados, 
and thunderstorms affect the county on a reoccurring basis causing damage to property and crops, injuries and 
sometimes loss of life. The coastal communities of Lee County are especially vulnerable to wave action and wind 
hazards such as hurricane storm surge. Much of the coastline on the Gulf of Mexico consists of barrier beaches that 
are open to the full force of destructive hurricane waves. Many of these beaches house sizable communities that are 
vulnerable flooding and wind damage associated with extreme weather events. In addition, Lee County is home to 
numerous pieces of critical infrastructure that are vulnerable to manmade hazards such as a cyberattacks, terrorism, 
and hazardous materials release, in addition to infrastructure failure that causes transportation accidents. 

Identifying the risk and vulnerability for a community is critical when determining how to allocate finite resources to 
carry out feasible and appropriate mitigation actions. The hazard analysis involves identifying all of the hazards that 
potentially threaten Lee County, and then analyzing them individually to determine the degree of threat posed by 
each hazard. Addressing risk and vulnerability through hazard mitigation measures will reduce societal, economic, 
and environmental exposure to natural hazard impacts. 

This HIRA will be reviewed [yearly or other timeframe] by the [LMS Working Group Chair, Lee County Emergency 
Management]. A full update and reassessment of hazards and the county’s risk and vulnerability will be conducted 
every [X] years, or when deemed necessary.  

Summary of Changes 
The 2017 plan update consolidates, updates, and streamlines content from the 2010 hazard identification. As part of 
the update, the following new manmade hazards were added to the hazard identification and risk assessment 
section:  

                                                           
1 Federal Emergency Management Agency. “Threat and Hazard Identification and Risk Assessment Guide.” 
http://www.fema.gov/media-library-data/8ca0a9e54dc8b037a55b402b2a269e94/CPG201_htirag_2nd_edition.pdf  
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 Aircraft Crash 
 Cyberattack 
 Epidemic and Pandemic Disease 
 Hazardous Materials Release/Spill 
 Violent Incidents 

The foundation of the December 2011 hazard identification remained valid; each hazard was re-evaluated and a new 
analysis performed, when applicable. This new analysis included, but was not limited to: 1) determining annualized 
number of hazard events and losses using the National Centers for Environmental Information (NCEI), which was 
formally known as the National Climatic Data Center or NCDC, and other data sources where available; 2) updating 
the assessment of vulnerability and risk based on new data; 3) new analysis with updated critical facilities data; 4) 
creation of hazard maps specific to the county; and 5) providing overall hazard comparisons (presented at the end of 
this section).  

In addition, each section of the plan was also reformatted to improve clarity, and new maps and imagery were 
included. The 2013 State of Florida Enhanced Hazard Mitigation Plan, effective August 24, 2013, was reviewed as 
part of this update and, when applicable, information from the plan has been cited as such.  

Hazard Identification 
Lee County is exposed to a wide array of hazards that threaten both human life and property. This section includes a 
general description of types of natural hazards that could possibly affect the jurisdiction and a discussion of their 
potential impact to the area. There is also a statement made about whether or not the hazard is analyzed for this 
LMS and a reason for that decision. The following hazards are included in this report:  

 Natural Hazards: 
 Coastal Erosion 
 Coastal Flooding (Storm Surge) 
 Extreme Heat and Drought 
 Flooding 
 Extreme Cold and Freeze 
 Hurricane Wind 
 Thunderstorm Wind/Hail/Lightning  
 Tornado 
 Wildfire 

 Manmade Hazards: 
 Aircraft Crash 
 Cyberattack 
 Epidemic and Pandemic Disease 
 Exotic Pests and Diseases 
 Hazardous Materials Release/Spill 
 Violent Incidents 



 

  

 Page 14 

Some of these hazards are considered to be interrelated or cascading (i.e., hurricanes can cause flooding, storm 
surge and tornadoes), but for preliminary hazard identification purposes these distinct hazards are broken out 
separately. It should also be noted that some hazards, such as winter storms, may impact a large area yet cause little 
damage, while other hazards, such as a tornado, may impact a small area yet cause extensive damage. 

It should also be noted that the following other hazards will not be discussed in this HIRA due to their low frequency 
of occurrence in Lee County, Florida:  

 Avalanche 
 Dam Failure 
 Earthquake 
 Expansive Soils 
 Land Subsidence 
 Landslide 
 Tsunami 
 Volcano 

Federal Disaster Declarations 

Important sources for identifying hazards that can affect a locality is the record of federal disaster declarations and 
historic storm data. According to FEMA, since 1962 there have been 1,065 major disaster declarations for Florida, of 
which 18 have been declared for Lee County. There have been 8 federal disaster declarations related to hurricanes, 
5 related to freeze/severe winter weather, 2 related to severe storms, 2 related to coastal storms, and 1 related to fire 
in Lee County. 

Table 1 presents all presidential declared disasters that have occurred in Lee County. Historically, hurricanes and 
tropical storms have caused the most damage in Lee County. 

Table 1: Presidential Declared Disasters for Lee County (as of August 2015,) 

Disaster 
Number Disaster Type Incident Type Incident Begin Date 

Programs Declared: 
IH IA PA HM 

209 DR Hurricane 9/14/1965     

252 DR Hurricane 11/7/1968     

304 DR Freezing 3/15/1971     

337 DR Coastal Storm 6/23/1972     

526 DR Freezing 1/31/1977     

732 DR Freezing 3/18/1985     

851 DR Freezing 12/23/1989     

1069 DR Hurricane 10/4/1995     

1223 DR Fire 5/25/1998     

1359 DR Freezing 12/1/2000     

1393 DR Coastal Storm 9/13/2001     
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Disaster 
Number Disaster Type Incident Type Incident Begin Date 

Programs Declared: 
IH IA PA HM 

1539 DR Hurricane 8/11/2004     

1545 DR Hurricane 9/3/2004     

1551 DR Hurricane 9/13/2004     

1561 DR Hurricane 9/24/2004     

1609 DR Hurricane 10/23/2005     

1785 DR Severe Storm(s) 8/18/2008     

4068 DR Severe Storm(s) 6/23/2012     

Additional notable events, provided by the Lee County Department of Emergency Preparedness, that have occurred 
in or near Lee County, FL include: 

 From county/steering committee 

NCEI Storm Events Data 

The National Centers for Environmental Information (NCEI) Storm Events Database is published by the National 
Oceanic and Atmospheric Administration (NOAA)’s National Weather Service (NWS). The storm events database 
contains information on storms and weather phenomena that have caused loss of life, injuries, significant property 
damage, and/or disruption to commerce. The NCEI data provides information about events from January 1950 to 
September 2016. Records for the majority of weather events (48 types) were reported starting in 1996, as defined in 
NWS Directive 10-1605. The exception is tornado events that were recorded from 1950 through 1954 and tornado, 
thunderstorm and hail events that were recorded starting in 1955. There has been a total of 606 events for the 
hazards profiled in this report. Total property damages from these events exceed $2.7 billion (inflated to 2016). Table 
2 summarizes the county totals by hazard. The hazards specific sections in this report profile the historic events and 
include, when applicable, narratives from this dataset. 

Table 2. NCEI Hazard Events for Lee County, FL (as of September 2016,) 

Hazards Type 
Period of 
Record 

Total 
Events 

Property Damage 
(2016$) 

Crop Damage 
(2016$) Injuries Deaths 

Coastal Erosion Data not collected by NCEI. Analysis source to be used: ADD 
Coastal Flooding  
(Storm Surge) 

1996 - 
Present 

4 $2,390,000 $0.00 0 0 

Drought/ 
Extreme Heat 

1996 - 
Present 

4 $0.00 $0.00 4 0 

Flood 
1996 - 
Present 

48 $4,230,000 $0.00 0 2 

Freeze/ 
Extreme Cold 

1996 - 
Present 

16 $380,000 $33,000,000 0 0 

Hurricane Wind 
Damage 

1996 - 
Present 

15 $2,670,000,000 $12,600,000 2 30 
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Hazards Type 
Period of 
Record 

Total 
Events 

Property Damage 
(2016$) 

Crop Damage 
(2016$) Injuries Deaths 

Thunderstorm Winds / 
Lightening / Hail 

1955 372 $33,800,000 $3,130 12 28 

Tornado 
1950 - 
Present 134 $60,900,000 $0.00 1 33 

Wildfire 
1996 - 
Present 

13 $1,070,000 $0.00 0 0 

Total 606 $2,770,000,000 $45,700,000 19 93 

* Zonal damages for 3 regional droughts spanning 1997 – 1999 

It should be noted that these estimates are believed to be an underrepresentation of the actual losses experienced 
due to both hazards as losses from events that go unreported or that are difficult to quantify are not likely to appear in 
the NCEI database; this is especially true with crop damages. As shown in the table above, several of the hazards 
are not collected in the NCEI storm events database. Each of the individual hazard sections use the best available 
national and local data. 
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Vulnerability Assessment Overview 
The Vulnerability and Risk Assessment builds upon the information by identifying and characterizing an inventory of 
assets in Lee County, and then assessing the potential impact and amount of damages that can be expected to be 
caused by each identified hazard event. The primary objective of the vulnerability assessment is to quantify exposure 
and the potential loss estimates for each hazard. In so doing, Lee County and partners may better understand their 
unique risks to identified hazards and be better prepared to evaluate and prioritize specific hazard mitigation actions. 

Assets, Infrastructure, and Critical Facilities 
The Joint Unified Local Mitigation Strategy has been developed for Lee County and its municipalities. Lee County 
has 6 municipalities: City of Bonita Springs, City of Cape Coral, Village of Estero, City of Fort Myers, Town of Fort 
Myers Beach and City of Sanibel. Figure 1 shows the jurisdictional boundaries that were used to analyze, calculate, 
and display hazard risk within Lee County. 
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Table 3: Critical Facilities (Source: Lee County GIS) 

Facility Type Number of Facilities 

Armory 1 

Communication 21 

Correctional Facility 5 

Electrical 39 

Emergency Medical Service 46 

Emergency Operations Center 1 

Fire Station 66 

Fueling Site 1 

Gas Station 189 

Government Building 85 

Hazardous Material Site 101 

Health Care Facility 139 

Landing Zone 23 

Law Enforcement 31 

Private School 94 

Red Cross 9 

School 111 

Sewage Treatment Facility 63 

Shelter 30 

Solid Waste 2 

Supermarket 62 

Top 100 Employers 277 

Transportation Facility 6 

Water Treatment Facility 76 

Total: 1478 

 

 

 

 

Table 4: Summary of Critical Facilities within each Jurisdiction by Type 

Jurisdiction  

City of 
Bonita 

Springs 

City of 
Cape 
Coral 

City of Fort 
Myers 

City of 
Sanibel 

Town of Fort 
Myers Beach 

Unincorporated 
County 

Village 
of 

Estero 



 

  

 Page 20 

Jurisdiction  

City of 
Bonita 

Springs 

City of 
Cape 
Coral 

City of Fort 
Myers 

City of 
Sanibel 

Town of Fort 
Myers Beach 

Unincorporated 
County 

Village 
of 

Estero 
Armory 0 0 1 0 0 0 0 

Communication 1 4 3 3 0 10 0 

Correctional 
Facility 

0 0 5 0 0 0 0 

Electrical 3 7 4 1 0 23 1 

Emergency 
Medical Service 

3 8 4 1 2 27 1 

Emergency 
Operations 
Center 

0 0 1 0 0 0 0 

Fire Station 5 10 6 2 2 37 4 

Fueling Site 0 0 0 0 0 1 0 

Gas Station 13 32 35 2 4 94 9 

Government 
Building 4 6 33 5 5 30 2 

Hazardous 
Material Site 

10 7 19 4 1 54 6 

Health Care 
Facility 

8 38 28 0 0 63 2 

Landing Zone 0 1 1 1 0 19 1 

Law Enforcement 1 3 9 1 0 17 0 

Private School 7 18 23 1 1 43 1 

Red Cross 0 1 3 0 1 4 0 

School 5 26 29 1 1 47 2 

Sewage 
Treatment Facility 

4 4 2 2 0 47 4 

Shelter 1 4 4 0 0 18 3 

Solid Waste 0 0 0 0 0 2 0 

Supermarket 5 14 7 0 1 30 5 

Top 100 
Employers 24 44 61 6 7 122 13 

Transportation 
Facility 

0 1 2 0 0 3 0 

Water Treatment 
Facility 

3 9 1 1 0 61 1 

Total 97 237 281 31 25 752 55 
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Building Data 
Lee County building footprint data was processed and combined together with the 2010 Census TIGER tract level 
data to estimate the total property value for each footprint within the county. The analysis assumes equal distribution 
of property value based on building footprint area. For example: 10 buildings with 10,000 feet squared with a tract 
value of $1,000,000, each building would receive $100,000 as their building worth.  

Table 5 summarizes, by jurisdiction, the total number of building footprints and total improvement values for all 
buildings located within Lee County. As shown, Lee County unincorporated areas represent 48 percent of the total 
number of building footprints and 46.5 percent of the total building value exposure.  

Table 5: Total Buildings and Property Value 

Jurisdiction Total Buildings Property Value 

City of Bonita Springs 22276 $7,120,000,000 

City of Cape Coral 73639 $19,800,000,000 

City of Fort Myers 25093 $8,560,000,000 

City of Sanibel 4767 $2,120,000,000 

Town of Fort Myers Beach 3296 $1,840,000,000 

Unincorporated Areas of Lee County 135869 $38,400,000,000 

Village of Estero 15991 $4,810,000,000 

Total: 280931 $82,650,000,000 

Hazard Ranking 
A standardized methodology, which allows for greater flexibility and room for subject matter expertise, was developed 
to compare different hazards’ risk. This method prioritizes hazard risk based on a blend of quantitative factors 
extracted from NCEI and other available data sources. Many of the hazards assessed in this HIRA did not have 
quantifiable probability or impact data, thus a semi-quantitative ranking system was used to compare all of the 
hazards of interest instead. These include: 

 Likelihood of occurrence (probability); 
 Likely range of impact (warning time); and 
 Probable level of impact (maximum impact and deaths and injuries). 

Each hazard was ranked from 1 (low), 2 (medium), and 3 (high) in four categories, which were then weighted and 
averaged together to develop a Composite Hazard Index. This index was then used to rank the hazards as High, 
Medium, or Low overall to give the community some sense of how the hazards ranked in comparison to the others. 
Table 6 provides a summary of the categories used to rank the hazards and their weighted values for the Composite 
Hazard Index. 
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Table 6. Hazard Evaluation Priority Categories and Scores 

Score Probability 
Direct Deaths 
and Injuries 

Maximum Impact 
(Annual Damages) Warning Time 

Weighting 1.25 1.0 1.25 0.5 

1 
Somewhat Likely - Infrequent occurrence 
with at least one NCEI documented event 
and annual probability less than 0.5 

None 
recorded Less than $50,000 

Extended: 
Three days or 
more 

2 
Likely - Frequent occurrence with at least 
some NCEI documented events and 
annual probability between 1.0 and 0.5 

Any Injuries 
recorded but 
no deaths 

Between $50,000 
and $150,000 

Minimal: 
1 - 2 days 

3 
Highly Likely - Common events with annual 
probability greater than 1.0 

Any Death(s) 
recorded 

Over $150,000 
No Notice: 
Less than 24 
hours 
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Natural Hazard Profiles 
Coastal Erosion 
Description 

Coastal erosion is the landward displacement of the shoreline caused by the forces of waves and currents. The 
Bureau of Beaches and Coastal Systems defines a critically eroded area as: 

a segment of the shoreline where natural processes or human activity have caused or contributed to erosion and recession 
of the beach or dune system to such a degree that upland development, recreational interests, wildlife habitat, or important 
cultural resources are threatened or lost. Critically eroded areas may also include peripheral segments or gaps between 
identified critically eroded areas which, although they may be stable or slightly erosional now, their inclusion is necessary 
for continuity of management of the coastal system or for the design integrity of adjacent beach management projects. 

It is important to note that for an erosion problem area to be labeled “critical” there must exist a threat to or loss of 
one of four specific interests – upland development, recreation, wildlife habitat, or important cultural resources. Many 
areas have significant historic or contemporary erosion conditions, yet the erosion processes do not currently 
threaten public or private interests. These areas are therefore designated as noncritical eroded areas and require 
close monitoring in case conditions become critical. 

Beach erosion threatens the very resource that residents and visitors enjoy. Over 485 miles, or approximately 59% of 
the Florida’s beaches, are experiencing erosion. At present, about 387 of the Florida’s 825 miles of sandy beaches 
have experienced "critical erosion", a level of erosion which threatens substantial development, recreational, cultural, 
or environmental interests. While some of this erosion is due to natural forces and imprudent coastal development, a 
significant amount of coastal erosion in Florida is directly attributable to the construction and maintenance of 
navigation inlets. Florida has over 60 inlets around the state, many have been artificially deepened to accommodate 
commercial and recreational vessels and employ jetties to prevent sand from filling in the channels. A by-product of 
this practice is that the jetties and the inlet channels have interrupted the natural flow of sand along the beach 
causing an accumulation of sand in the inlet channel and at the jetty on one side of the inlet, and a loss of sand to the 
beaches on the other side of the inlet.2  

Lee County spends millions of dollars each year on projects that work to enhance the coastal environment. Coastal 
erosion is one of the biggest problems Lee County’s beaches face. Aside from the potential tourism dollars that may 
be lost, there are people’s homes and businesses that could potentially be damaged from coastal erosion. A loss of 
coastline can cause damage directly to structures and ecosystems.  

                                                           
2 Florida Department of Environmental Protection Beach Management Program Funding Assistance 
http://www.dep.state.fl.us/BEACHES/programs/becp/index.htm  
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Location and Extent 

Several of Lee County’s beaches are threatened by erosion. Some of the county’s most critically eroded beaches are 
along the coasts of Bonita Springs, Fort Myers Beach, Sanibel, and parts of unincorporated Lee County. As 
displayed in Figure 2, there are eleven critically eroded beach areas (22.4 miles), four non-critically eroded beach 
areas (5.3 miles), three critically eroded inlet shoreline areas (0.6 mile), and two non-critically eroded inlet shoreline 
areas (0.4 mile) in Lee County.3  

The southern 4.0 miles of Gasparilla Island (R7-R26.7) is critically eroded threatening development and recreational 
interests in the town of Boca Grande and the Gasparilla Island State Park. Much of this area has bulkheads, and inlet 
sand transfer has been conducted using Boca Grande Pass dredge material. The north shoreline of Boca Grande 
Pass within the Gasparilla Island State Park (0.2 mile) is also critically eroded. 

Three areas on Cayo Costa Island are non-critically eroded. The northern segment (R27-R33) extends for 1.1 miles, 
the central segment (R46-R52) extends for 1.2 miles, and the southern segment (R60-R65) extends for 1.0 mile. 

All of North Captiva Island is eroded. The north shore fronting on Captiva Pass (R66, east 1000 feet) has critical inlet 
shoreline erosion threatening development interests. The northern 1.0-mile of gulf beach (R66-R71) is critically 
eroded threatening development interests, and from R71through R78 is 2.0 miles of non-critical erosion. The island 
was breached between R78 and R79 during Hurricane Charley (2004). The truncated southern 0.8 mile of North 
Captiva Island extending into Redfish Pass (R79-R82.3) is critically eroded threatening development and losing 
wildlife habitat. 

All of Captiva Island is critically eroded. The south shore of Redfish Pass (R83-R84) has 0.2 mile of critically eroded 
inlet shoreline. This shoreline has a rock revetment with a terminal groin. The gulf beach from R84 through R109 has 
five miles that is critically eroded. This entire island segment is a beach restoration project. 

Northern Sanibel Island is eroded. From R109 to R118 the beach is critically eroded, extending 1.7 miles south of 
Blind Pass where the road, development, recreation, and wildlife habitat are threatened. Part of this segment 
received nourishment from the Captiva Island beach restoration project. Another segment (R129-R133) on northern 
Sanibel Island has 0.9 mile that is critically eroded threatening development interests. This segment in the 
neighborhoods of Gulf Shores and Gulf Pines has a beach restoration project. 

Most of Estero Island is eroded. From R175 (-.4) to R200, Ft. Myers Beach has 5.0 miles that is critically eroded 
threatening development and recreational interests. This entire segment is a beach restoration project. Matanzas 
Pass channel dredge material has been previously placed at the north end on Bowditch Point. A 0.8-mile southern 
segment of Estero Island (R203-R207) is also critically eroded along the Little Estero Island Critical Wildlife Area. 
During the 1970’s a subaerial portion of the Big Carlos Pass ebb tidal shoal migrated landward and attached to 
southern Estero Island entrapping an alongshore lagoon. This barrier continued to migrate landward through storm 

                                                           
3 All of the information in the “Location and Extent” section is derived from the Florida Department of Environmental Protection’s report 

“Critically Eroded Beaches in Florida”: https://www.dep.state.fl.us/beaches/publications/pdf/CriticalErosionReport.pdf Lee County 
specific information last updated June 2014. 
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tide overtopping events and has gradually disintegrated through erosion, which threatens development, 
infrastructure, and wildlife habitat. 

Most of Lover’s Key is eroded. The north shore of Lover’s Key (R211-R213) fronting on Big Carlos Pass has 0.3 mile 
that is a noncritical eroded. Most of the gulf beach extending from R214 to R222 has 1.5 miles that is critically eroded 
threatening recreational interests and wildlife habitat in Lover’s Key State Park. A beach restoration project was 
constructed in 2004. The south shore of Lover’s Key (R222) fronting on New Pass also has 0.1 mile of non-critically 
eroded inlet shoreline. 

Between New Pass and Big Hickory Pass, Big Hickory Island (R222.7-R225.9) has 0.8 mile that is critically eroded 
where wildlife habitat and recreation has been lost. South of Big Hickory Pass, Little Hickory Island (R226-R230) has 
0.9 mile of critically eroded beach threatening development interests in Bonita Beach. This area has a beach 
restoration project with bulkheads and two terminal groins at the north end. 
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September 17, 2000 Hurricane Gordon: Hurricane Gordon produced maximum storm tides above mean sea level 
of 2 to 4 feet in Lee County. These storm tides caused minor beach erosion in the county. More severe beach 
erosion was experienced to the north in Sarasota County. 

August 13, 2004 Hurricane Charley: Hurricane Charley made landfall just north of Captiva as a Category 4 storm 
with sustained winds estimated at 145 mph. The center of Charley crossed the barrier islands of Cayo Costa and 
Gasparilla Island at 345 PM EDT. The storm produced an eight to nine-foot storm surge in Lee County. The storm 
surge created a new pass 300 yards wide across North Captiva Island. The storm surge was estimated at 4 to 6 feet 
at Fort Myers Beach, Horseshoe Key, and Port Boca Grande. Beach Erosion was documented on all Lee County 
coastal barrier islands (Gasparilla Island, Cayo Costa, North Captive Island, Captiva Island, Sanibel Island, Estero 
Island, Lovers Key, Big Hickory Island and Little Hickory Island. It ranges from major (North Captive, Captiva, 
Sanibel, Estero, Lovers Key, and Big Hickory) to minor erosion damage (Gasparilla, parts of Sanibel, and Little 
Hickory). In southwest Florida, 1.1 mile of critically eroded beach was added to Lee County due to the impact of 
Hurricane Charley. 

July 10, 2005 Hurricane Dennis: A bubble of storm surge from Hurricane Dennis moved north along the west 
Florida Gulf Coast during the day. In Lee County, storm surge was reported at Fort Myers as 3.08 feet at 3:36 AM 
EDT, Storm Tide 3.20 feet at 4:54 AM EDT. The area reported minor beach erosion. 

June 25, 2012 Tropical Storm Debby: In Lee County, the highest storm total rainfall reported was 4.95 inches at the 
Cape Coral CoCoRaHS station. The county suffered $2.3 million in damage to beaches, mostly on Captiva Island 
and Sanibel, while another $300 thousand in damage to homes was recorded. The tide gauge at Fort Myers 
measured a peak tide of 3.98 feet MLLW on afternoon of the 25th. Subtracting the predicted astronomical tide, the 
highest storm surge was calculated as 3.09 feet on the afternoon of the 25th. Lighthouse Road in Sanibel suffered 
erosion and was closed by Sanibel Police on the morning of the 25th. 

Probability of Future Events 

Coastal erosion is an ongoing natural process. Therefore, the probability of occurrence is very high, with at least one 
event expected annually. Extreme wind and flooding events caused by coastal storms increase the magnitude of 
coastal erosion.  

Using historical records, it can be estimated that Lee County will experience at least 0.15 coastal erosion events 
every year (Table 9). No damages to property or crops are expected from these events annually.  

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Coastal Erosion to be a low priority hazard in Lee 
County. As described in the profile above, Coastal Erosion events within the county are common events with an 
annual probability greater than 1.0. Coastal Erosion events have a low range of impact, accounting for less than 
$50,000 in annual damages. The probable hazard magnitude for Coastal Erosion is low, including no deaths or 
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injuries recorded, and more than three days warning time before the event. Table 7 outlines the hazard rankings for 
each of the hazard priority criteria related to Coastal Erosion. 

Table 7: Coastal Erosion Hazard Priority 

Probability Maximum Impact 
Probable Hazard Magnitude: Composite 

Hazard Index Death and Injury Warning Time 
High 
Common events with 
annual probability > 
1.0 

Low 
Annual Damages less 
than $50,000 

Low 
No deaths or injuries 
recorded 

Low 
Three days or 
more 

Low 

Vulnerability and Impact to People and Property 

Lee County’s beaches are its number one economic and environmental asset. Continued erosion will have a variety 
of impacts on the county including a decrease in the tax base, public access, recreational opportunities, economic 
value, land value and damage to public infrastructure. Private property could be damaged by increased flooding and 
private land could be completely lost to the ocean. 

Over the next 60 years, erosion may claim 1 out of 4 houses within 500 feet of the US shoreline.4 This statistic helps 
form the basis of the 60-year Coastal Erosion Hazard Area. The 60-year Coastal Erosion Hazard Area represents the 
land expected to be lost to coastal erosion over the next 60 years. The Evaluation of Erosion Hazards Study 
prepared for FEMA by the H. John Heinz III Center for Science, Economics, and the Environment establishes this 
zone as land within 500 feet from the coastline. Any structure located within 500 feet of the shoreline is considered to 
be vulnerable. 

Table 8 summarizes the number of critical facilities in Lee County that are within 1000 feet of critically and non-
critically eroded beaches and inlets.  It is important to note that of the total 1478 critically facilities identified in Lee 
County, only 1.3% are within 1000 feet of an eroded beach (both critical and non-critical). Only small sections of the 
Unincorporated County, the City of Sanibel, and the Town of Fort Myers Beach are exposed to this hazard. The 
remaining jurisdictions are not impacted by coastal erosion. 

Table 8: Critical Facilities within 1000 feet of Eroded Beaches in Lee County 

Locality Building Type Building Count 

Town of Fort Myers Beach 

Emergency Medical Service 1 

Fire Station 1 

Gas Station 4 

Government Building 1 

Hazardous Material Site 1 

Private School 1 

Supermarket 1 

                                                           
4 The Heinz Center “Evaluation of Erosion Hazards”, April 2000. https://www.fema.gov/pdf/library/erosion.pdf  
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Locality Building Type Building Count 
Top 100 Employers 4 

Unincorporated 

Government Building 1 

Sewage Treatment Facility 3 

Top 100 Employers 1 

The NCEI Storm Events data was annualized by taking the total number of damaging coastal erosion events and 
dividing by the length of record. The annualized values should only be utilized as an estimate of what can be 
expected in a given year. Table 9 shows the annualized results for coastal erosion events in Lee County.  

Table 9: Annualized Damages from Coastal Erosion Events 

Annualized Events Annualized Property Damage Annualized Crop Damage 

0.150 $0.00 $0.00 

Coastal Flooding (Storm Surge) 
Description 

Storm surge causes widespread coastal flooding and is exclusively associated with tropical cyclones and is 
considered one of the most dangerous aspects of these kinds of storms. Storm surge occurs when the winds and 
forward motion associated with a storm piles water up in front as it moves toward shore. This advancing surge 
combines with the normal tides to create the hurricane storm tide that can increase the mean water level 15 feet or 
more. These wind-generated storms can cause flooding, coastal erosion, and structural damage, particularly on 
offshore islands. 

Storm surge heights, wind speed, fetch length, pressure and associated waves are dependent upon the configuration 
of the continental shelf (narrow or wide) and the depth of the ocean bottom (bathymetry). These as well as other 
factors can impact storm surge height and wave height. A narrow shelf, or one that drops steeply from the shoreline 
and subsequently produces deep water in close proximity to the shoreline, tends to produce a lower surge but higher 
and more powerful storm waves. 

 

Location and Extent 

Coastal flooding can occur anywhere along the estimated 252 miles of shoreline in Lee County5 as a result of storm 
surge caused by hurricanes and tropical storms. Not all storms which pass close to Lee County cause extremely high 
storm surges. Similarly, storms which produce extreme conditions in one area may not necessarily produce critical 

                                                           
5 Lee and Hendry Discovery Report, 2014 
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conditions in other areas. However, when high winds are directed onshore as a result of a hurricane or tropical storm, 
storms surge is produced that can inundate the coastal islands and flood the coastal areas behind them for some 
distance inland. Wave action which accompanies wind-generated storms can cause flooding, erosion, and structural 
damage, particularly on the offshore islands.  

The topography of Lee County is generally low and flat, with much of the developed area of the county below 10 feet 
NAVD6. A chain of islands with numerous inlets and large expanses of water forms a barrier to the mainland. These 
islands are particularly susceptible to tidal and coastal flooding due to coastal storm events with storm surge. The 
small dunes along the beach provide very little protection from wave action7.  

 The Caloosahatchee River is a broad estuary and, under certain conditions, storm surges generated at its mouth 
can intrude far upstream. The rainfall that accompanies hurricanes and tropical storms can aggravate the flood 
situation, particularly in areas where the secondary drainage system is poorly developed. Freshwater flooding was 
considered in the coastal zone, but it is not as significant as flooding caused by storm surge in terms of damaging 
effects. Table 10 highlights the impacts of storm surge hazards. 

Table 10: Storm Surge Impacts 

Extent of Hazard (Storm Surge): Impacts 
High: 4-10 feet Major Structural Flooding, loss of life, and major beach erosion 

Medium: 3-4 feet Flood damage to homes 

Low: 0-3 feet Damage to sea turtle nests, minor beach erosion 

Previous Occurrences 

From 1873 to 1993, Southwest Florida experienced forty-nine tropical cyclones of hurricane intensity. Eight of these 
typical cyclones were not differentiated as tropical storms or hurricanes. Therefore, some of these early storms could 
have been below hurricane intensity. Seventeen hurricanes passed within fifty miles of Fort Myers, averaging one 
every seven years. For the fifty-to-one-hundred-mile radius from Fort Myers, an additional thirty-two hurricanes 
passed by and through the Region at a rate of one every two and one-half years.8  

According to the NOAA NCEI Storm Events Database, 19 hurricane and tropical storm events occurred in Lee 
County between 1994 and 2008. As a result of these storms there were 16 deaths and 833 injuries. Property 
damaged totaled $5.911 billion and Crop damage totaled $300.5 million. Following is a brief description of recent 
hurricane and tropical storm events that have directly or indirectly threatened/impacted Lee County. The following is 
a list of historic events that have caused notable storm surge/coastal flooding in Lee County: 

                                                           
6 2008 Countywide FIS, Lee County, FL 
7 Ibid 
8 Hurricane Evacuation Study, Southwest Florida Regional Planning Council, 
http://www.swfrpc.org/content/Emergency_Mgmt/Hurricanes.pdf  
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July 23, 2001 Coastal Flooding: A slow moving and persistent low pressure system, west of the mouth of Tampa 
Bay, produced coastal flooding, very heavy rain, and sustained winds of 20 to 30 mph with occasional higher gusts of 
up to 50 mph, from Tampa south to Ft. Myers, along the West coast of Florida. Storm tide values ranged from 2.7 
feet above mean sea level (MSL) along the coast in Lee County, 3 to 4 feet above MSL in Manatee, Sarasota, 
Pinellas, and southern Pasco counties, to 4.4 feet above MSL in along the Hillsborough County side of Tampa Bay.  

August 13, 2004 Hurricane Charley: The storm surge associated with Hurricane Charley caused an estimated eight 
foot above normal tides that created a new 300 yards wide path across Pine Island. Tides were six feet above normal 
at Fort Myers Beach, and four feet at both Horseshoe Key and Port Boca Grande. In contrast, Charlotte Harbor 
experienced tides four feet below normal. 

August 19, 2008 Tropical Storm Fay and additional Flooding: Tropical Storm Fay made landfall in Collier County 
and initially caused little damage to Lee County. During TS Fay’s course, it again went over water and came back 
into Florida on a Westward track. The ensuing rain bands from TS Fay caused the evacuation of Saldivar Migrant 
Camp and Manna Christian Mobile Home Park in the Bonita Springs area. The Bayshore and Alva areas also 
experienced some flooding issues, including private roads.  

June 25, 2012 Tropical Storm Debby: In Lee County, the highest storm total rainfall reported from Tropical Storm 
Debby was 4.95 inches at the Cape Coral CoCoRaHS station. The county suffered $2.3 million in damage to 
beaches, mostly on Captiva Island and Sanibel, while another $300 thousand in damage to homes was recorded. 
The tide gauge at Fort Myers measured a peak tide of 3.98 feet MLLW on afternoon of the 25th. Subtracting the 
predicted astronomical tide, the highest storm surge was calculated as 3.09 feet on the afternoon of the 25th. 

Probability of Future Events 

Based on historic data from the NCEI the probability of a land falling hurricane in Lee County for a given year is 1 
every 2-3 years. For tropical storms, the probability is 1 every 1-2 years. This does not mean that it is not possible for 
hurricanes and tropical storms to appear more frequently in Lee County. For instance, Lee County encountered 3 
hurricanes in 2004 and 2 in 2005.  

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Coastal Flooding to be a medium priority hazard in 
Lee County. As described in the profile above, Coastal Flooding events within the county are infrequent events with 
an annual probability of less than 0.5. Coastal Flooding events have a high range of impact, accounting for annual 
damages that exceed $150,000. The probable hazard magnitude for Coastal Flooding is medium, including no 
recorded deaths or injuries, and a one to two-day warning time before the event. Table 11 outlines the hazard 
rankings for each of the hazard priority criteria related to Coastal Flooding. 

Table 11: Storm Surge Hazard Priority 

Probability  Maximum Impact Probable Hazard Magnitude Composite 
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Death and Injury 
Warning 
Time 

Hazard Index 

Low 
Infrequent events with annual 
probability < 0.5 

High 
Annual Damages 
exceeded $150,000 

Low 
No deaths or injuries 
recorded 

Medium 
1 - 2 days 

Medium 

Vulnerability and Impact to People and Property 

Areas near the coast are more likely to experience coastal flooding from storm surge associated with tropical 
cyclones. Non-elevated and poorly constructed structures are especially vulnerable to damages as a result of these 
events. 

The Coastal Flooding events extracted from the NCEI Storm Events Database was annualized by taking the total 
number of damaging coastal flooding events and dividing by the length of record. The annualized values should only 
be utilized as an estimate of what can be expected in a given year. Using historical records, it can be estimated that 
Lee County will experience at least 0.31 events every year. Damages from these events can be expected in the 
magnitude of $184,000 for property and $0 for crop damages annually. Table 12 shows the annualized results for 
coastal flooding events in Lee County.  

Table 12: Annualized Damages from Coastal Flooding Events. 

Annualized Events Annualized Property Damage Annualized Crop Damages 
0.31 $184,000 $0 

Table 13 summarizes the number of buildings that will be impacted by storm surge associated with tropical storms 
and hurricanes of increasing magnitude. These building counts were derived by intersecting the building footprint 
layer provided by Lee County with the Florida SLOSH data. In Table 13, Categories 1 through 5 correlate to the 
Saffir-Simpson Hurricane Wind Scale that rates hurricanes based on the storm’s sustained wind speed.  A Category 
5 storm has the highest sustained winds and is considered the most dangerous.9 The storm surge data was 
developed by the National Weather Service (NWS) using the Sea, Lake and Overland Surges from Hurricanes 
(SLOSH) model, a computerized numerical model.  The SLOSH model estimates storm surge heights resulting from 
historical, hypothetical, or predicted hurricanes by taking into account the atmospheric pressure, size, forward speed, 
and track data. These parameters are used to create a model of the wind field which drives the storm surge.10  

Table 13: Storm Surge Impact by Hurricane Category 

Tropical 
Storm 

Category 
1 

Category 
2 

Category 
3 

Category 
4 

Category 
5 

Total in 
Jurisdiction 

City of Bonita Springs 6687 10486 17282 20548 22276 22276 22276 
City of Cape Coral 27011 37048 55200 69831 73639 73639 73639 
City of Fort Myers 1570 2337 6463 13583 24293 25088 25096 
City of Sanibel 4767 4767 4767 4767 4767 4767 4767 

                                                           
9“Saffir-Simpson Hurricane Wind Scale” http://www.nhc.noaa.gov/aboutsshws.php  
10 “Sea, Lake, and Overland Surges from Hurricanes (SLOSH)” http://www.nhc.noaa.gov/surge/slosh.php  
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A drought is a period in which an unusual scarcity of rain causes a serious hydrological imbalance in which water 
supply reservoirs empty, water wells dry up, and crop damage ensues. A prolonged period of drought may or may 
not accompany the periods of extreme heat.   

There are four main classifications of droughts. They include (1) Meteorological, (2) Agricultural, (3) Hydrological, and 
(4) Socio-economic. Meteorological droughts are typically defined by the level of “dryness” when compared to an 
average, or normal, amount of precipitation over a given period of time. Agricultural droughts relate common 
characteristics of drought to their specific agricultural-related impacts. Emphasis tends to be placed on factors such 
as soil/water deficits, water needs based on differing stages of crop development, and water reservoir levels. 
Hydrological drought is directly related to the effect of precipitation shortfalls on surface and groundwater supplies. 
Human factors, particularly changes in land use, can alter the hydrologic characteristics of a basin. Socio-economic 
drought is the result of water shortages that limit the ability to supply water-dependent products in the marketplace.  

Extreme heat is a summer phenomenon that usually involves temperatures over 100°F for a period of several days. 
The NWS can issue heat-related messages to inform citizens of forecasted extreme heat conditions. These 
messages are based on projected or observed heat index values and include: 

 Excessive Heat Outlook: When there is a potential for an excessive heat event within three to seven days; 
 Excessive Heat Watch: When conditions are favorable for an excessive heat event within 12 to 48 hours but 

some uncertainty exists in regards to occurrence and timing; and 
 Excessive Heat Warning / Advisory: When an excessive heat event is expected within 36 hours. These 

messages are usually issued when confidence is high that the event will occur. A warning implies that 
conditions could pose a threat to life or property, while an advisory is issued for less serious conditions that 
may cause discomfort or inconvenience, but could still lead to threat to life and property if caution is not 
taken. 

Several indices are available to determine drought stages; two of which are the Palmer Drought Severity Index 
(PDSI) and the Keetch-Bryam Drought Index (KBDI). The PDSI uses precipitation, air temperature, soil moisture, 
evapotranspiration, and previous indices to produce a number indicating current conditions. The KBDI monitors fire 
danger and severity using maximum daily temperature, daily, antecedent, and annual precipitation.   

Location and Extent 

In Southwest Florida, drought is primarily a late winter occurrence. Its greatest impact is on agricultural production, 
with secondary impacts on public water supplies. In addition to agricultural damage and shortages of drinking water, 
environmental damage and a shortage of water needed for utilities and firefighting may occur. The entirety of Lee 
County has the potential to be impacted by drought and extreme heat. 

Using the KBDI, Lee County would consider an index reading of 400 to be a drought of minimum severity and an 
index reading of 600 to be a drought of major severity. The “heat index” or “apparent temperature” is often used to 
measure how hot the air “feels” based on temperature and humidity. The index can be used as an indicator of 
potential health effects (Error! Reference source not found.).  
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Droughts can last a few months to several years. Longer droughts can increase wildfire risk and impact municipal 
water availability. The severity of a drought may be gauged by the size of the area affected, the duration, and the 
degree of moisture deficiency. Droughts may result in reduction of electric power generation and water quality 
deterioration. Drought conditions can also cause soil to compact, decreasing its ability to absorb water, making an 
area more susceptible to flash flooding and erosion. A drought may also increase the speed at which dead and fallen 
trees dry out and become more potent fuel sources for wildfires. Drought may also weaken trees in areas already 
affected by infestations, causing more extensive damage to trees and increasing wildfire risk, at least temporarily.  

Risks from exposure to extreme heat include sunburn, heat cramps, heat exhaustion, heat stroke, and death. 
Extreme heat is also hazardous to livestock, agriculture, and structures such as roads and bridges, and may diminish 
water and energy supplies, which may increase the risk to human health.  

Previous Occurrences 

Extreme heat events have normally occurred in early summer. The impact of these events can affect the local 
population, tourism industry, and agricultural industry. The NOAA NCEI Storm Events Database has recorded four 
occurrences of extreme heat events in Lee County since 1998, with three recorded in June of 1998 and an 
occurrence in June of 2009. There are presently no recorded droughts in the NCEI dataset for Lee County. 

Figure 4: NWS Heat Index Chart 
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Probability of Future Events 

Drought and extreme heat are often unpredictable and may be localized, which makes it difficult to assess the 
probability. As of January 2017, the Palmer Drought Severity Index categorized the region in a “moderate drought.” 
Using historical records, it can be estimated that Lee County will experience at least one drought every two to three 
years (low rank).  

It is somewhat likely that Lee County could have another Drought or Extreme Heat event. Extreme heat events can 
occur simultaneously with drought, but either can occur without the other. While extreme heat events can cause 
death to any person of any age, the elderly, very young, and mobility restricted are considered the most at risk. 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Drought and Extreme Heat to be a low priority 
hazard in Lee County. As described in the profile above, Drought and Extreme Heat events within the county are 
infrequent events with an annual probability of less than 0.5. Drought and Extreme Heat events have a low range of 
impact, accounting for less than $50,000 in annual damages. The probable hazard magnitude for Drought and 
Extreme Heat ranges from low to high, including some deaths and injuries reported, and more than a three-day 
warning time before the event. Table 14 outlines the hazard rankings for each of the hazard priority criteria related to 
Drought and Extreme Heat. 

Table 14: Drought and Extreme Heat Hazard Priority 

Probability  Maximum Impact 
Probable Hazard Magnitude Composite Hazard 

Index Death and Injury  Warning Time 
Low 
Infrequent events with 
annual probability < 0.5 

Low 
Annual Damages less 
than $50,000 

High 
Deaths and 
Injuries reported 

Low 
Three days or 
more 

Low 

Vulnerability and Impact to People and Property 

Droughts can impact counties, jurisdictions, and communities in a variety of ways. The most common form of drought 
affects the agricultural industry. This meteorological usually occurs for an extended period of time (six or more 
months) with less than 75% normal precipitation. The residential and commercial areas can also be affected 
depending on their water sources. Wildfires can also be more likely to occur, which can be problematic as there may 
not be enough water to help firefighters fight them. Predicting drought can be difficult since there are a number of 
variables involved. 

The assets most at risk to drought in Lee County are the agricultural interests of the County. According to the 2012 
Census of Agriculture, the value of crops and livestock sold from Lee County was $105,903,000. That includes 
$101,469,000 in crops and $4,434,000 in livestock. Lee County contains 844 farms on 87,125 acres.  
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The Drought and Extreme Heat Events from the NOAA NCEI Storm Events Database were annualized by taking the 
total number of damaging drought events and dividing by the length of record. The annualized values should only be 
utilized as an estimate of what can be expected in a given year. Using historical records, it can be estimated that Lee 
County will experience at least 0.21 events every year. Damages from these events can be expected in the 
magnitude of $0 for property and $0 for crop damages annually. Error! Reference source not found. shows the 
annualized results for drought events in Lee County.  

Table 15: Annualized Damages from Drought Events 

Annualized Events Annualized Property Damage Annualized Crop Damages 
0.21 $0 $0 

Flooding 
Description 

Flooding is the most frequent and costly natural hazard in the United States, a hazard that has caused more than 
10,000 deaths since 1900. Nearly 90 percent of presidential disaster declarations result from natural events where 
flooding was a major component. Floods generally result from excessive precipitation, and can be classified under 
two categories: general floods, precipitation over a given river basin for a long period of time along with storm-
induced wave or tidal action; and flash floods, the product of heavy localized precipitation in a short time period over 
a given location. The severity of a flooding event is typically determined by a combination of several major factors, 
including: stream and river basin topography and physiography; precipitation and weather patterns; recent soil 
moisture conditions; and the degree of vegetative clearing and impervious surface.  

A flood, as defined by the National Flood Insurance Program is: "A general and temporary condition of partial or 
complete inundation of two or more acres of normally dry land area or of two or more properties (at least one of 
which is your property) from: Overflow of inland or tidal waters, unusual and rapid accumulation or runoff of surface 
waters from any source, or a mudflow (FEMA). Riverine flooding occurs when a channel, for example a stream, 
receives more water than it can hold and the excess water overflows the channel banks flooding the surrounding 
area. Because of the flatness of the terrain, most inland areas in Lee County are characterized by shallow flooding 
during heavy rainfalls.  

Coastal flooding11 is typically a result of storm surge, wind-driven waves and heavy rainfall produced by hurricanes, 
tropical storms and other large coastal storms. Urban flooding occurs where manmade development has obstructed 
the natural flow of water and decreased the ability of natural groundcover to absorb and retain surface water runoff. 

Most flash flooding is caused by slow-moving thunderstorms in a local area or by heavy rains associated with 
hurricanes and tropical storms. However, flash flooding events may also occur from a dam or levee failure within 
minutes or hours of heavy amounts of rainfall, or from a sudden release of water held by a retention basin or other 

                                                           
11 While briefly mentioned here, coastal flooding is more thoroughly addressed under the “coastal flooding/storm surge” hazard. 
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storm water control facility. Although flash flooding occurs most often along mountain streams, it is also common in 
urbanized areas where much of the ground is covered by impervious surfaces.  

The periodic flooding of lands adjacent to rivers, streams and shorelines (land known as floodplain) is a natural and 
inevitable occurrence that can be expected to take place based upon established recurrence intervals. The 
recurrence interval of a flood is defined as the average time interval, in years, expected between a flood event of a 
particular magnitude and an equal or larger flood. Flood magnitude increases with increasing recurrence interval. 

Floodplains are designated by the frequency of the flood that is large enough to cover them. For example, the 10-
year floodplain will be covered by the 10-year flood and the 100-year floodplain by the 100-year flood. Flood 
frequencies such as the 100-year flood are determined by plotting a graph of the size of all known floods for an area 
and determining how often floods of a particular size occur. Another way of expressing the flood frequency is the 
chance of occurrence in a given year, which is the percentage of the probability of flooding each year. For example, 
the 100-year flood has a 1 percent chance of occurring in any given year. The 500-year flood has a 0.2 percent 
chance of occurring in any given year. 

Location and Extent 

The topography of Lee County is generally low and flat, with much of the developed area of the county below 10 feet 
NAVD12. A chain of islands with numerous inlets and large expanses of water forms a barrier to the mainland. These 
islands are particularly susceptible to tidal and coastal flooding due to coastal storm events including storm surge. 
The small dunes along the beach provide very little protection from wave action13. The largest drainage basin in Lee 
County is the Caloosahatchee River, a broad estuary that under certain conditions can experience storm surge 
generated at its mouth that intrudes far upstream.14 

FEMA Digital Flood Insurance Maps (DFIRM) delineate the areas in Lee County that are at risk of being flooded 
during a 100-year storm event, also referred to as the Special Flood Hazard Area. The SFHA on a DFIRM is typically 
labeled as Zones A/AE/AO/AH (areas subject to inundation by the 1-percent-annual-chance, or 100-year flood event) 
and Zone VE (areas subject to inundation by the 1-percent-annual-chance flood event with additional hazards due to 
storm-induced velocity wave action). DFIRMs also delineate the 500-year flood event or one that has a 0.2-percent-
annual-chance of being equaled or exceeded. The 500-year flood event is labeled as Zone X (shaded). Areas of 
minimal flood hazard, outside the SFHA and higher in elevation than the 500-year flood zone, are labeled Zone X 
(unshaded).15 It is important to note that while FEMA digital flood data is recognized as best available data for 
planning purposes, it does not always reflect the most accurate and up-to-date flood risk. Flooding and flood-related 
losses often do occur outside of delineated special flood hazard areas.  

                                                           
12 2008 Countywide Flood Insurance Study, Lee County, FL 
13 Ibid 
14 Coastal Discovery Report, Lee County and Incorporated Areas, October 8, 2014. 
15 https://www.fema.gov/flood-zones 
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In addition to building and infrastructure damage due to overland flooding there are numerous undersized culverts, 
low water crossings, and low capacity bridges throughout the County that cause flooding problems.  

Previous Occurrences 

Since 1964, 10 flood related events have resulted in Federal disaster declarations for Lee County. These events are 
shown in Table 17. 

Table 16: Flood-Related Federal Disaster Declarations for Lee County, Florida 

Disaster Number Declaration Date Event Title 

209 9/14/1965 Hurricane Betsy 

252 11/7/1968 Hurricane Gladys 

337 6/23/1972 Tropical Storm Agnes 

1069 10/4/1995 Hurricane Opal 

1393 9/28/2001 
Severe Storms, Tornadoes and Flooding Associated with Tropical 
Storm Gabrielle 

1539 8/13/2004 Tropical Storm Bonnie And Hurricane Charley 

1545 9/4/2004 Hurricane Frances 

1551 9/16/2004 Hurricane Ivan 

1561 9/26/2004 Hurricane Jeanne 

1609 10/24/2005 Hurricane Wilma 

According to the NOAA NCEI Storm Events Database, there have been 29 reported flood events in Lee County since 
1996. According to the data as shown in Error! Reference source not found. there was over $2.8 million in property 
damage, no agricultural damage, and no deaths or injuries during this period.  

Table 17: NCEI Historical Flood Event Data 

Number of 
Flood Events 

Total Property 
Damage 

Total Agricultural 
Damage 

Total Deaths (direct and 
indirect) 

Total Injuries (direct 
and indirect) 

29 $2,837,500 None Recorded 0 0 

Limited detail is available on damages from the flooding events. It should be noted that NCEI takes the available total 
damage estimate from the event and, if multiple counties are involved (10 or more for some of the identified events), 
evenly spread the damage across the Counties. For that reason, the damage amounts are not indicative of future 
damage. Summaries of the events for which data were available are listed in Table XX 

Table 18: Notable Historic Flood Events 

Location Date Type 
Property 
Damage Description 



 

  

 Page 41 

Location Date Type 
Property 
Damage Description 

Cape Coral 6/18/1999 

Flash 
Flooding 

and Heavy 
Rainfall 

$500,000 

Six to eight inches of rainfall fell in less than three hours 
causing widespread flooding to numerous roadways and 
water damage to homes throughout Cape Coral. Nearly 50 
homes reported water damage to carpets while an additional 
nine homes received major structural damage from 
floodwaters throughout Cape Coral. 

Cape Coral, Ft. 
Myers 9/27/1997 Flash 

Flooding $200,000 
Heavy rainfall of six to ten inches caused widespread flooding 
of roads, homes, businesses when rivers and streams 
overtopped in the Ft. Myers-Cape Coral metropolitan area.  

North Ft. Myers 7/1/1999 
Heavy 
Rainfall $150,000 

Localized heavy rainfall of four to six inches in less than three 
hours caused urban and small stream flooding along and east 
of Interstate 75 corridor from Port Charlotte in Charlotte 
County south to Lehigh Acres in Lee County. Four piglets 
were drowned by floodwaters in North Fort Myers. 

Bonita Springs 9/21/1999 
Heavy 
Rainfall $200,000  

Four to seven inches of rain fell over the previously saturated 
soil of southern Lee County and caused flooding of homes 
and businesses in low-lying areas along the U.S. Highway 41 
corridor from Estero south to Bonita Springs. 

Lee County 
(countywide) 

9/17/2000 Heavy 
Rainfall 

$250,000 

Eastern rain bands associated with Hurricane Gordon 
produced six to eight inches of rain in less than 18 hours over 
parts of Lee County. Several homes in low-lying and poor 
drainage areas incurred damage from the floodwaters. 
Several vehicles in Lee County incurred damage from 
floodwaters, mainly at flooded intersections and low-lying 
roadways. 

Ft. Myers Beach 
and Lehigh 
Acres 

10/4/2000 
Heavy 
Rainfall $200,000 

Heavy rainfall of eight to ten inches in less than six hours 
caused flooding of roadways and low-lying areas from Lehigh 
Acres southwest to Ft. Myers Beach in Lee County. A few 
homes in low-lying areas incurred water damage and several 
vehicles incurred water damage at low-lying intersections. 

Bonita Springs 6/24/2003 
Heavy 
Rainfall $20,000 A RV Park in East Bonita Springs was evacuated as the area 

was inundated with four feet of water after heavy rains.  

Bonita Springs 
and Estero 8/20/2008 

Sheet Flow 
Flooding 

$250,000 
(roads) and 
$250,000 
(homes) 

Heavy rains of 6-14 inches associated with Tropical Storm 
Fay caused extensive sheet flow flooding from the Imperial 
River that runs through Bonita Springs. Flood damage was 
reported to numerous roads and homes with 500 residents 
evacuated to shelters.  

Historical Summary of Insured Flood Losses  

The National Flood Insurance Program (NFIP) is federal program that enables property owners in participating 
communities to purchase insurance for flood losses. For a community to participate in the NFIP they must adopt 
floodplain management regulations that reduce future flood damages. This insurance is designed to provide an 
alternative to disaster assistance to reduce the high costs associated with repairing damage to buildings and their 
contents caused by floods (FEMA).  
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In addition to providing flood insurance and reducing flood damages through floodplain management regulations, the 
NFIP identifies and maps the Nation's floodplains. Mapping flood hazards creates broad-based awareness of the 
flood hazards and provides the data needed for floodplain management programs and to actuarially rate new 
construction for flood insurance. 

Communities that participate in the NFIP are required to adopt and enforce the minimum federal NFIP floodplain 
management regulations. These regulations apply to all types of floodplain development and ensure that 
development activities will not cause an increase in future flood damages. Buildings are required to be reasonably 
safe from flooding which usually requires the finished floor elevation to be elevated at or above the corresponding 
Base Flood Elevation (BFE). The BFE is determined based on modeling and mapping identified within a community’s 
Flood Insurance Study (FIS). The FIS and its corresponding Flood Insurance Rate Maps (FIRMs) provide information 
on areas of flood risk per the NFIP standards. These maps identify areas that have a 1%-annual chance of flooding 
as well as those areas with a 0.2%-annual chance of flooding. Some communities have additional flood frequencies 
that are modeled as part of their flood studies are within their local watershed mapping programs. When new 
structures are built, they are required to adhere to regulations and flood risk information provided by the NFIP. If the 
finished grade elevation for a structure is below the corresponding BFE, and there is a federally insured loan on the 
structure, then there is a mandatory requirement to purchase a flood insurance policy. The requirement for high risk 
structures to carry a flood insurance policy is one method used by the NFIP to offset the escalating costs of flood 
disasters. 

The City of Bonita Springs, The City of Cape Coral, The City of Fort Myers, The Town of Fort Myers Beach, The City 
of Sanibel and unincorporated Lee County all participate in the National Flood insurance program and Community 
Rating System. Each jurisdiction’ participation in the National Flood insurance program is summarized below. 

Table 19 contains a summary of National Flood Insurance Program participation in Lee County and its incorporated 
communities. This table includes the dates the Flood Hazard Boundary Maps (FHBM) were issued, when the first 
Flood Insurance Rate Maps became effective, the date of the current FIRMs used for insurance purposes, and the 
date the community entered into the NFIP. The current regulatory Special Flood Hazard Areas (SFHA) have an 
effective date of August 28, 2008. 

Table 19. Lee County NFIP Participation 

Community Name Status 
Initial FHBM 
Identified 

Initial FIRM 
Identified 

Current Effective 
Map Date 

Bonita Springs, City Of Participating N/A 09/19/84 08/28/08 
Cape Coral, City Of Participating 03/30/73 08/17/81 08/28/08 
Estero, Village Of Participating N/A 09/19/84 08/28/08 
Fort Myers Beach, Town Of Participating N/A 07/20/98 08/28/08 
Fort Myers, City Of Participating 10/30/70 11/15/84 08/28/08 
Sanibel, City Of Participating 07/23/76 04/16/79 08/28/08 
Lee County Unincorporated Areas Participating 09/19/84 09/19/84 08/28/08 

Of the 132,050 flood insurance policies in force within the county, 74,989 are within the unincorporated county. As of 
January 2017, 9274 NFIP claims with $75.7 million in total payments were filed for properties within the county. 
Table XX summarizes the NFIP policy and claim statistics for the county with Florida totals for comparison. These 
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losses include both inland (freshwater) and coastal flooding events. It should be emphasized that these numbers 
include only those losses to structures that were insured through the NFIP policies, and for losses in which claims 
were sought and received. It is likely that many additional instances of flood losses in Lee County were either 
uninsured, denied claims payment, or not reported. 

Table 20: Lee County NFIP Policies and Claims 

Community Name 
Number of 
Policies Total Coverage Total Premium 

Total Claims 
Since 1978 

Total Paid 
since 1978 

Bonita Springs, City Of 8,041 $1,964,456,300 $4,886,585 13 $118,396 

Cape Coral, City Of 31,669 $8,151,551,000 $22,214,070 765 $808,984 

Estero, Village of N/A N/A N/A N/A N/A 

Fort Myers Beach, 
Town Of 

3,739 $793,052,900 $3,829,118 345 $6,341,842 

Fort Myers, City Of 5,510 $1,446,614,000 $3,026,404 243 $1,526,847 

Sanibel, City Of 8,102 $1,901,426,700 $9,505,725 1342 $7,464,158 

Lee County 
Unincorporated Areas 

74,989 $17,217,613,500 $50,183,807 6566 $59,486,559 

Total: 132,050 $31,474,714,400  $93,645,709  9274 $75,746,786  

Community Rating System (CRS) 

The National Flood Insurance Program's (NFIP) Community Rating System (CRS) is a voluntary incentive program 
that recognizes and encourages community floodplain management activities that exceed the minimum NFIP 
requirements. Thus, flood insurance premium rates are discounted to reflect the reduced flood risks. There are ten 
CRS classes: Class 1 requires the most credit points and gives the largest flood insurance premium reduction; Class 
10 receives no premium reduction. These discounts are applied per each CRS community and apply to all flood 
insurance policyholders. For CRS participating communities, flood insurance premium rates are discounted in 
increments of 5%; i.e., a Class 1 community would receive a 45% premium discount, while a Class 9 community 
would receive a 5% discount.18 

All communities in Lee County, except the Village of Estero, and including the unincorporated area of Lee County, 
participate in the CRS program. See Table XX for an overview of each community’s class rating the date they 
entered the program. Participation in this program allows residents within the SFHA to receive a discount on their 
flood insurance premiums for policies purchased under the NFIP. Residents within the non-SFHA also receive a 
discount on their policies. 

 

                                                           
18 FEMA Community Rating System https://www.fema.gov/national-flood-insurance-program-community-rating-system  
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Table 21: Lee County CRS Participation 

Community Class Rating Effective Date 
SFHA Insurance 
Discount 

Non-SFHA Insurance 
Discount 

Bonita Springs, City Of 6 10/01/2011 20% 10% 

Cape Coral, City Of 5 05/01/2010 25% 10% 

Estero, Village of N/A N/A N/A N/A 

Fort Myers Beach, Town Of 7 10/01/1999 15% 5% 

Fort Myers, City Of 7 10/01/2012 15% 5% 

Sanibel, City Of 5 10/01/1996 25% 10% 

Lee County Unincorporated Areas 5 10/01/2007 25% 10% 

FEMA Repetitive Flood Claims  

A repetitive loss (RL) property is defined as a facility or structure that has experienced two or more insurance claims 
of $1,000 or more in any given 10-year period since 1978, under the National Flood Insurance Program. A RL 
property may or may not be currently insured by the NFIP. Currently there are over 122,000 RL properties 
nationwide. 

According to FEMA repetitive loss property records (as of Month Year,), there are XX “non-mitigated” repetitive loss 
properties located in Lee County. For comparison, in Month 2012 there were XXX non-mitigated repetitive loss 
properties. The XX properties have accounted for a total of XX losses and more than $XX million in claims payments 
under the NFIP. As shown in the reduction since 2012, Lee County has completed significant mitigation related to 
repetitive loss properties but will need to continue mitigation efforts or these properties will likely continue to 
experience flood losses.  

Based on a FEMA Community Information System (CIS) report generated in January 17, 2017, there are 1,491 
repetitive loss properties in Lee County. Bonita Springs contains 61 RPLs, of them, 46 are single family homes, 10 
are multi family structures, 5 are classified as other residential, and 1 is a commercial property. Cape Coral contains 
3 RPLs, of them, 2 are single family homes and 1 is classified as other residential. Fort Myers contains 8 RPLs, of 
them 5 are single family structures, 1 is a multi-family structure, 1 is classified as other residential and 1 is a 
commercial structure. Fort Myers Beach contains 325 RPLs, of them, 99 are multi family structures, 89 are single 
family homes, 17 are commercial structures, and 13 are classified as other residential, 2 apartment buildings and 1 
church. Unincorporated Lee County contains 196 RPLs, of them 156 are single family homes, 25 are multi family 
structures, 11 are commercial, 1 mobile home subdivision and 1 is classified as other residential. Fort Myers Beach 
has the greatest share of RPLs with 49%. Unincorporated County has the next greatest share (29.74%). The 
jurisdictions with the smallest shares are Cape Coral (<1%) and Fort Myers (1 %).  A summary of these are shown in 
Table 22. 

Table 22: Lee County Repetitive Loss Properties 

Jurisdiction 
Number of Repetitive Loss 
Properties Percent of Total 

Bonita Springs, City Of 134 9% 
Cape Coral, City Of 6 <1% 
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Jurisdiction 
Number of Repetitive Loss 
Properties Percent of Total 

Estero, Village of N/A N/A 
Fort Myers Beach, Town Of 775 52% 
Fort Myers, City Of 21 1% 
Sanibel, City Of 140 9% 
Lee County Unincorporated Areas 415 28% 

Total: 1491 100% 
Source: Report generated January 2017 from FEMA CIS. 

Probability of Future Events 

Flood events will remain a very frequent occurrence in Lee County, with a high probability of future occurrences. The 
probability of future flood events based on the magnitude and according to best available data is illustrated in Error! 
Reference source not found. Error! Reference source not found.. Further, it is highly likely that Lee County will 
continue to experience inland and coastal flooding associated with large tropical storms, hurricanes and storm surge 
events.  

It should also be noted that anticipated sea level rise will increase the probability and intensity of future tidal flooding 
events in years to come. Rising sea level over time will shorten the return period (increasing the frequency) of 
significant flood events. For example; sea level rise of 1 foot over a typical project analysis period (50 years) may 
cause a flood event currently of annual probability 2 percent (50-year flood) to become an event of 10 percent annual 
probability (10-year flood).  

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Flooding to be a high priority hazard in Lee 
County. As described in the profile above, Flooding events within the county are common events with an annual 
probability greater than 1.0. Flooding events have a high range of impact, accounting for annual damages that 
exceed $150,000. The probable hazard magnitude for Flooding is high, including some recorded injuries but no 
deaths, and less than a 24-hour warning time before the event. Table 23 outlines the hazard rankings for each of the 
hazard priority criteria related to Flooding. 

Table 23. Flooding Hazard Priority 

Probability  Maximum Impact 

Probable Hazard Magnitude: 

Composite 
Hazard Index Death and Injury Warning Time 

High 
Common events with 
annual probability > 1.0 

High 
Annual Damages 
exceeded $150,000 

Medium 
Injuries but no deaths 
recorded 

High 
Less than 24 hours High 
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Vulnerability and Impact to People and Property 

Flood losses to properties can be caused by storm tides from hurricanes and tropical storms or from storm water 
flooding caused by stream/canal overflow or sheet flow. Historical flood damages from tropical storms and hurricanes 
include foundation and wall damage to structures, contents damage, loss of utilities, infrastructure damage to roads, 
and beach erosion. Damages from storm water runoff events also include wall damage due to “wicking”, mildew 
damage, damages to contents, minor foundation damage, damage to water distribution systems, and potable water 
contamination. Public related costs include debris clearance; equipment, material and labor expenses related to 
emergency response; and building or facility damage (county parks, utilities, communications). 

The NCEI Storm Events data was annualized by taking the total number of damaging flood events and dividing by 
the length of record. The annualized values should only be utilized as an estimate of what can be expected in a given 
year. Using historical records, it can be estimated that Lee County will experience at least 2.31 events every year. 
Damages from these events can be expected in the magnitude of $201,000 for property and $0 for crop damages 
annually. Error! Reference source not found. shows the annualized results for flood events in Lee County.  

Table 24: Annualized Damages from Flood Events 

Annualized Events Annualized Property Damage Annualized Crop Damages 
2.3 $201,000 $0 

In support of FEMA’s RiskMAP Program, FEMA endeavored to produce national-level flood risk analyses to estimate 
the potential losses from flooding across the Lower 48 states. This effort occurred circa 2009/2010 and produced a 
product known as the 2010 AAL Study Results. The 2010 AAL Study and its associated results were intended to be a 
mechanism for FEMA - as well as local stakeholders - to assist in the prioritization of flood mitigation activities across 
the lower 48 states. Further information on the 2010 AAL Results and its use in RiskMAP Risk Assessments can be 
viewed in Guidance for Flood Risk Analysis and Mapping (May 2014). Notably, there were some problem areas in 
which the Hazus software was unable to produce valid results for the 2010 AAL Study in certain coastal areas. Lack 
of estimated flood damages limited the ability to assess potential damage across the entirety of the regional 
geography. An analysis was performed to estimate the Total Exposure in the Floodplain of the building stock in Lee 
County, Florida. The subsequent sections describe the methodology and vulnerability assessment as part of this 
analysis.  

Total Exposure in Floodplain (TEIF) Methodology: TEIF utilizes the 2010 Census TIGER tract level data to 
assume the total property value for each census tract within the county. The analysis proportionally divides that total 
census tract property value by the number of buildings in the tract, based on the area of each of the building 
footprints19. For example, if the total value of one census is $1,000,000 and there are 10 equally sized 1,000 square 

                                                           
19 Building footprints shapefile provided by Lee County. 
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foot buildings within the tract, each building would be assigned a value of $100,000. If the buildings were not equal in 
size, they would receive more or less value proportionate to the size of the other buildings within that tract.  

The building footprints are then intersected with the FEMA effective 100-year and 500-year floodplain data. The 
proportion of how much each building is within each floodplain is then used to calculate the value of the building’s 
exposure to the floodplain. Due to the low resolution of the property values from the tract data, the high resolution of 
the buildings, and the assumption of total exposure within the floodplain, the exposed values are extrapolated to 
1000 foot square grids. This resolution best summarizes the results of the TEIF analysis at a countywide scale, 
identifies areas that may be more affected by a flood, and represents the uncertainty within this method. 

TEIF Vulnerability Analysis and Assessment: The results of the analysis identified many areas within each 
jurisdiction that may be at risk to flood. The unincorporated areas of Lee County are considered most at risk, 
accounting for 45 percent of the total exposure in the county. The City of Cape Coral is the second most at risk 
jurisdiction with $717 million worth of building stock exposed to the 100-year floodplain, or 25.6% of the total 
exposure in the county. Table 25 summarizes the results of the TEIF analysis in Lee County by jurisdiction. Note that 
all values have been rounded to three significant figures to represent the uncertainty carried within this method. 
Error! Reference source not found. and Error! Reference source not found. show the TEIF results shown by 
1000 foot square grids to show the greater at risk areas within the county based on 100 year and 500 year 
floodplains. 

Table 25: Total Exposure in Floodplain (TEIF) 100 Year Summary by Jurisdiction 

City Name TEIF Value in Floodplain Percent of Lee County 
City of Bonita Springs $229,000,000 8.18% 
City of Cape Coral $717,000,000 25.6% 
City of Fort Myers $177,000,000 6.32% 
City of Sanibel $167,000,000 5.97% 
Town of Fort Myers Beach $140,000,000 5.00% 

Figure 6: Total Exposure in 100 Year Floodplain (TEIF) 
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City Name TEIF Value in Floodplain Percent of Lee County 
Unincorporated County $1,260,000,000 45.0% 
Village of Estero $109,000,000 3.89% 

Total $2,799,000,000 100% 

The critical facilities shapefile was also intersected within the TEIF grid. For displaying purposes, the grid values were 
divided up into 5 categories: Very Low, Low, Medium, High, and Very High. Where values were 1.5 or less standard 
deviations below the mean, they were classified as Very Low, between 1.5 and 0.5 below the mean were Low, 
between 0.5 below and 0.5 above the mean were medium, between 0.5 and 1.5 above the mean were high, and 
those 1.5 or above the mean were very high. Error! Reference source not found. summarizes the number of critical 
facilities within each of these risk categories. The unincorporated part of the county had the most critical facilities at 
risk, with 17 in the “very high” TEIF grids. The Town of Fort Myers Beach followed second with 10 critical facilities in 
the very high zone. 
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Table 26: Critical facilities in 100 Year TEIF Grids by Rank 

Jurisdiction Very High High Medium Low 
Very 
Low 

Not in 
TEIF Total 

City of Bonita Springs 0 3 7 14 15 58 97 

City of Cape Coral 8 10 17 31 18 153 237 

City of Fort Myers 7 7 13 24 31 199 281 

City of Sanibel 0 5 9 7 10 0 31 

Town of Fort Myers Beach 10 6 5 4 0 0 25 

Unincorporated County 17 15 129 55 157 379 752 

Village of Estero 0 0 1 11 14 29 55 

Total: 42 46 181 146 245 818 1478 

Of the 1,478 total critical facilities identified in Lee County, there are 660 facilities located in the 100-year floodplain 
that are considered vulnerable to the effects of flooding.  

Extreme Cold and Freeze 
Description 

A freeze is a condition that exists when, over a widespread area, the surface temperature of the air remains below 
freezing (32ºF or 0ºC) for a sufficient time to constitute the characteristic feature of the weather. A freeze is also a 
term used to describe the condition when vegetation is injured by these low air temperatures, regardless if frost is 
deposited. Frost is a cover of ice crystals produced by the deposition of atmospheric water directly on a surface at or 
below freezing. 

Prolonged exposure to the freezing temperatures can cause frostbite or hypothermia and become life threatening. 
Infants and elderly people are most at risk. In areas, unaccustomed to winter weather, near freezing temperatures 
are considered extreme cold. During unexpected cold periods in Florida, there are often issues with propane gas 
supplies, and electrical and natural gas systems are pushed to their limits to meet the record demands. Also, many 
residents of Florida have inadequate heating systems and insulation and turn to alternatives such as space heaters 
and wood fires that increase the likelihood of accidental house fires.  

Location and Extent 

Although somewhat rare, winter storms and freezes can immobilize an entire region. Even areas like Lee County that 
normally experience mild winters can be greatly affected. All parts of Lee County are considered to be equally likely 
to be impacted by extreme cold and freeze events.  

In 1989, a cold outbreak and hard freeze affected all 67 counties in Florida. Extensive crop damage was seen 
including a loss of about 30% of the $1.4 billion citrus crop. Power blackouts hit hundreds of thousands of residents 
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at various times during the event. Error! Reference source not found. displays the critical temperatures at which citrus 
fruits, buds and blossoms begin to freeze. 

Table 27: Critical fruit temperatures (Tc) for Citrus Fruit 

Citrus Species Critical Temperature (°C) 
Green oranges -1.9 to -1.4 

Half ripe oranges, grapefruit and mandarins -2.2 to -1.7 

Ripe oranges, grapefruit and mandarins -2.8 to -2.2 

Button lemons -1.4 to -0.8 

Tree ripe lemons -1.4 to -0.8 

Green lemons (diameter >12 mm) -1.9 to -1.4 

Lemon buds and blossoms -2.8 

During the harsh winter of 1989-1990, 26 Floridians died of hypothermia. Because of normally mild temperatures, 
Florida homes often lack adequate heating and insulation and the Florida outdoor lifestyle, leads to danger for those 
not prepared. In addition to the actual temperature, when the wind blows, a wind chill (the temperature that it feels 
like) is experienced on exposed skin. When freezing temperatures, or low wind chills are expected, the National 
Weather Service will issue warnings or advisories.  

Previous Occurrences 

From the NOAA NCEI Storm Events Database, Lee County has experienced 61 freeze type events since 1996. This 
includes events such as: 

 Cold/Wind Chill (1) 
 Dense Fog (45) 
 Extreme Cold/Wind Chill (2) 
 Frost/Freeze (13) 

Since 1996, the NCEI records show that $18.1 thousand of annual property damage has occurred and that $1.57 
million of annual crop losses have occurred.  

In the state of Florida, there have been seven major disaster declarations as designated by FEMA that involved 
severe winter weather; these include:  

 March 15, 1971 
 January 31, 1977 
 March 29, 1984 
 March 18, 1985 
 January 15, 1990 
 March 13, 1993 
 February 6, 2001 
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Probability of Future Events 

Extreme temperatures are often unpredictable and may be localized, which makes it difficult to assess the probability. 
As the population increases, the demand placed on farmers becomes higher. Due to this larger demand, we can 
expect to have higher financial losses in the future. Freezes may also necessitate the opening of local shelters and 
the mobilization of personnel and resources for the protection of homeless persons or residents of sub-standard 
dwellings. 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Extreme Freezes to be a low priority hazard in Lee 
County. As described in the profile above, Extreme Freezes events within the county are frequent events with an 
annual probability between 0.5 and 1.0. Extreme Freezes events have a low range of impact, accounting for less 
than $50,000 in annual damages. The probable hazard magnitude for Extreme Freezes is low, including no deaths or 
injuries, and more than three days warning time before the event. Table 29 outlines the hazard rankings for each of 
the hazard priority criteria related to Extreme Freezes. 

Table 28: Extreme Freeze Hazard Priority 

Probability  Maximum Impact 

Probable Hazard Magnitude: 

Composite 
Hazard Index Death and Injury  Warning Time  

Medium 
Frequent events with 
annual probability 
between 0.5 and 1 

Low 
Annual Damages less 
than $50,000 

Low 
No deaths or injuries 
recorded 

Low 
Three days or 
more 

Low 

Vulnerability and Impact to People and Property 

Even small accumulations of ice can cause a significant hazard, especially on power lines and trees. An ice storm 
occurs when freezing rain falls and freezes immediately upon impact. Communications and power can be disrupted 
for days, and even small accumulations of ice may cause extreme hazards to motorists and pedestrians. Extended 
power outages from ice storms would require residents to look for supplemental heat sources; improper use of these 
sources could result in house fires. Injuries could result from slipping on ice if residents, especially elderly, were to 
leave there home.   

Injuries and death during winter storms are usually caused from transportation accidents and hypothermia. Snow and 
ice can cause disruptions in transportation lines and utilities resulting in emergency response delays. Secondary 
effects of winter storms include carbon monoxide poisoning and house fires from increased and improper use of 
alternative heating sources. Socially vulnerable populations and rural communities are especially at-risk to winter 
storms; these include children under five (4.7% of Lee County population) and people over the age of 65 (26.9% of 
Lee County population). Error! Reference source not found. shows the concentration of population in Lee County 
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the length of record. The annualized values should only be utilized as an estimate of what can be expected in a given 
year. Using historical records, it can be estimated that Lee County will experience at least 0.76 events every year. 
Damages from these events can be expected in the magnitude of $18,100 for property and $1,570,000 for crop 
damages annually. Error! Reference source not found. shows the annualized results for freeze events in Lee 
County. 

Table 29: Annualized Damages from Freeze Events 

Annualized Events Annualized Property Damage Annualized Crop Damages 

0.76 $18,100 $1,570,000 

The assets most at risk to extreme cold and freeze are the agricultural interests of Lee County. According to the 2012 
Census of Agriculture, the total value of crops and livestock sold from Lee County was $105,903,000, including 
$101,469,000 of crops and $4,434,000 of livestock. Lee County contains 844 farms on 87,125 acres. The farms vary 
in their total sales in 2012, as shown in Table XX. About 45% of the farms sold less than $2,500 and around 80% 
sold less than $25,000. 

Table 30: USDA Census of Agriculture Farm Counts by Value of Total Sales in 2012 

Farms Value of Sales Total Number of Farms 

Less than $2,500 378 

$2,500 to $4,999 109 

$5,000 to $9,999 80 

$10,000 to $24,999 109 

$25,000 to $49,999 60 

$50,000 to $99,999 46 

$100,000 or more 62 

Total 844 

Hurricane Wind 
Description 

In general terms, a hurricane is a type cyclone. A cyclone is any closed circulation developing around a low-pressure 
center in which the wind rotates counterclockwise in the Northern Hemisphere (or clockwise in the Southern 
Hemisphere) and whose diameter averages 10 to 30 miles across. A tropical cyclone refers to any such circulation 
that develops over tropical waters. Tropical cyclones act as a “safety-valve” that limits the build-up of heat and energy 
in tropical regions by maintaining the atmospheric heat and moisture balance between the tropics and the pole ward 
latitudes.20  

                                                           
20 2013 State of Florida Hazard Mitigation Plan 
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As a tropical cyclone develops over warm water, pressure drops (measured in millibars or inches of Mercury) in the 
center of the storm. As the pressure drops, the system becomes better organized and the winds begin to rotate 
around the low pressure, pulling in the warm and moist ocean air. It is this cycle that causes the wind (and rain) 
associated with a tropical cyclone. If all of the conditions are right (warm ocean water and favorable high altitude 
winds), the system could build to a point where it has winds in excess of 155 miles per hour and could become 
catastrophic if it makes landfall in populated areas. Error! Reference source not found. shows the Saffir-Simpson 
Hurricane Wind Scale that is used to classify tropical storms and hurricanes based on the potential wind damage. 

Table 31: Saffir-Simpson Hurricane Wind Scale and Typical Damages 

Category 
Sustained Wind 
Speeds (mph) 

Surge 
(ft.) 

Pressure 
(mob) Typical Damage 

Tropical 
Depression <39 -- -- 

 

Tropical 
Storm 

39-73 -- -- 
 

Hurricane 1 74-95 4-5 > 980 

Minimal – Damage primarily to shrubbery and trees, 
unanchored manufactured homes damaged, some 
signs damaged, no real damage to structures on 
permanent foundations. 

Hurricane 2 96-110 6-8 965-980 
Moderate – Some trees toppled, some roof coverings 
damaged, major damage to manufactured homes. 

Hurricane 3 111-130 9-12 945-965 

Extensive Damage – Large trees toppled, some 
structural damage to roofs, manufactured homes 
destroyed, structural damage to small homes and 
utility buildings. 

Hurricane 4 131-155 13-18 920-945 
Extreme Damage – Extensive damage to roofs, 
windows, and doors; roof systems on small buildings 
completely fail; some curtain walls fail. 

Hurricane 5 > 155 > 18 < 920 

Catastrophic Damage – Roof damage considerable 
and widespread, window and door damage severe, 
extensive glass failures, some buildings fail 
completely. 

The Saffir-Simpson Hurricane Wind Scale uses wind speed, central pressure, and damage potential to create storm 
classifications. This scale is the standard describing an event’s disaster potential. The Scale is 1 to 5 categorization 
based on the hurricane's intensity at the indicated time. The scale provides examples of the type of damage and 
impacts in the United States associated with winds of the indicated intensity. In general, damage rises by about a 
factor of four for every category increase. 
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The hurricane season is defined as June 1 through November 30. The earliest hurricane to strike the United States 
was Alma which struck northwest Florida on June 9, 1966. The latest hurricane to strike the U. S. was late on 
November 30, 1925 near Tampa, Florida21.  

Other hydro-meteorological hazards associated with hurricanes include the following: coastal flooding; windstorms 
due to extremely strong winds; riverine flooding caused by heavy rains; and, tornadoes. These hazards are not 
exclusively associated with tropical cyclones and therefore will not be described in this hazard profile. For more 
information, refer to the section for each hazard. 

Location and Extent 

The entire state of Florida is at risk of the damaging effects of hurricane and tropical storm wind damage. The 
average diameter of hurricane force winds is 100 miles, with tropical storm force winds extending out 300 – 400 
miles. Since there is no point in Florida wider than 70 miles from the Gulf of Mexico to the Atlantic Ocean, damaging 
hurricane winds can be felt throughout the state.  

As a coastal county, Lee County is especially vulnerable to hurricane force winds when hurricanes make landfall on 
the Gulf side of the state. Land that is near the coastline is more vulnerable to the high winds associated with tropical 
cyclones but all buildings within the county are susceptible to wind damage from tropical cyclones. 

Error! Reference source not found., Error! Reference source not found., and Error! Reference source not 
found. depict the geographical boundaries of the wind speed zones and the wind borne debris regions in Lee County 
for Risk Categories I, II, III and IV buildings. Risk Categories in building codes are assigned to reflect the current 
understanding of risk to human life, health and welfare associated with damage or failure of a facility by nature of its 
occupancy or use. Therefore, Risk Category IV includes buildings at highest risk, if severely damaged, to reducing 
availability of essential community services necessary to respond to an emergency, i.e. a critical facility22. 

                                                           
21 Sumter County website. 
22 https://www.fema.gov/media-library-data/1385591327349-
677ba8c4e88360b7436338fb87221af2/Sandy_MAT_AppI_508post.pdf  
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storm as it struck the Pensacola area. After the 6th, the storm was downgraded to a tropical depression. By the 
evening of August 8, 2001, the storm had dissipated. 

September 14, 2001 Tropical Storm Gabrielle: Tropical Storm Gabrielle began to affect the Southwest Florida 
coast during the pre-dawn hours of September 14th with sustained winds of 40 to 50 mph along the coasts of Lee 
and other counties. Total damage across the 15 county-area of Southwest and West Central Florida from Gabrielle 
was estimated to be nearly 17 million dollars. In Lee County, tropical storm wind gusts of 45 to 55 mph and flooding 
caused up to 5.7 million dollars in damage. Most of the wind damage was caused to roof shingles, carports, and 
lanais, mainly in the Cape Coral area. Flooding caused major damage to nearly 100 homes and another 500 incurred 
minor flood damage, mainly due to storm tides of three to four feet along coastal areas from Ft. Myers Beach to 
Sanibel, Captiva, and Pine Islands from sunrise through 1 pm. At least four, separate and distinct, narrow sporadic 
tornadoes occurred with the outer spiral bands on the east side of Gabrielle. All tornadoes observed produced minor 
damage, were determined to be EF0 category, and occurred over rural portions of Lee, Charlotte, DeSoto, and 
Manatee Counties between 3:00 and 6:00 a.m. 

August 13, 2004 Hurricane Charley: Hurricane Charley made landfall just north of Captiva with sustained winds 
estimated at 145 mph. The center of Charley crossed the barrier islands of Cayo Costa and Gasparilla Island at 345 
PM EDT. The storm produced an eight to nine-foot storm surge in Lee County: The storm surge created a new pass 
300 yards wide across North Captiva Island. The storm surge was estimated at 4 to 6 feet at Fort Myers Beach, 
Horseshoe Key, and Port Boca Grande. A personal weather station in Fort Myers recorded a wind gust of 95 mph. 
The total number of structures affected was 18,160. Homeowner insurance claims totaled 77,582 with $911,784.880 
paid out. To date, 2,274 flood claims have been paid totaling $44,432,069. Seven deaths were attributed to this storm 
in Lee County.  

September 5, 2004 Hurricane Frances: Hurricane Frances made landfall just after midnight on September 5th near 
Vero Beach as a Category 2 storm. In Lee County, the observation at Big Carlos Pass recorded a gust to 51 knots 
(59 MPH) from the west at 12:18 AM EST on 09/05/2004. One direct death was reported when an elderly man was 
blown over by a wind gust while walking his dog 10 feet outside of his home. He hit his head on the sidewalk and 
died from blunt force trauma. Fourteen homes were destroyed by the wind. 

September 26, 2004 Hurricane Jeanne: Hurricane Jeanne followed the nearly the same path across Florida as 
Hurricane Frances three weeks earlier. In Lee County, the Big Carlos Pass observation recorded a gust to 49 knots 
(56 MPH) from the west southwest at 7:42 AM EST on 09/26/2004. 

July 19, 2005 Hurricane Dennis: A bubble of storm surge from Hurricane Dennis moved north along the west 
Florida Gulf Coast during the day. The surge peaked at Fort Myers around 3:30 AM EDT. Lee County: Fort Myers - 
Storm Surge 3.08 feet at 3:36 AM EDT, Storm Tide 3.20 feet at Four to six inches of rain fell near Punta Gorda and 
Fort Myers. In Lee County, maximum winds were estimated at 40 MPH with gusts to 50 MPH along Sanibel Island. 
No significant damage was reported. 

October 24, 2005 Hurricane Wilma: Hurricane Wilma made landfall near Cape Romano in Collier County around 
daybreak on October 24th as a Category 3 hurricane with a 60-mile-wide eye wall. The storm produced widespread 
heavy rains of 4 to 8 inches across the area but unseasonably dry conditions prior to Wilma limited flooding. Storm 
surge was not a problem in the Fort Myers area as winds were offshore. In Lee County...The north part of Hurricane 
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Wilma's eye wall passed along the Lee/Collier county border. Southern Lee County received widespread minor to 
isolated moderate damage. A peak wind gust of 87 MPH was reported at the C-MAN station at Big Carlos Pass at 
654 AM EDT. The Regional Southwest airport recorded a peak wind from the north of 79 MPH at 828 AM EDT and 
Page Field recorded a peak wind of 76 MPH at 812 AM EDT. Damages to private property were initially estimated at 
$108.4 million in structure damage. Of this, $69.7 million was attributed to flooding. Final total structures affected to 
date are 959. Homeowner insurance claims totaled 23,639 with $182,709,253 being paid out. To date, 47 flood 
claims have been paid totaling $945,168. The debris totaled about 200,000 cubic yards, or about 1/10 of the debris 
left by Hurricane Charley in 2004. Power was out to about 208,000 customers at the peak of the storm. 

August 19, 2008 Tropical Storm Fay: Tropical Storm Fay made landfall in Collier County and initially caused little 
damage to Lee County. During TS Fay’s course, it again went over water and came back into Florida on a Westward 
track. The ensuing rain bands from TS Fay caused the evacuation of Saldivar Migrant Camp and Manna Christian 
Mobile Home Park in the Bonita Springs area. The Bayshore and Alva areas also experienced some flooding issues, 
including private roads. 

Probability of Future Events 
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Error! Reference source not found. shows the probability of a Category 2 hurricane in Florida, with the extents for 
the 20, 50, 100 and 300 year return periods. The majority of Lee County is located within the 20-year return period or 
20% annual occurrence, with the northern tip within the 50-year return period. From Error! Reference source not 
found., the western half of Lee County is within the 500-year return period for a Category 5 hurricane. Based on 

historic data from the NCEI Storm Events Database, the probability of a land falling hurricane in Lee County for a 
given year is 1 every 2-3 years. For tropical storms, the probability is 1 every 1-2 years. This does not mean that it is 
not possible for hurricanes and tropical storms to appear more frequently in Lee County. For instance, Lee County 
encountered 3 hurricanes in 2004 and 2 in 2005.  

 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Hurricane Wind Damage to be a high priority 
hazard in Lee County. As described in the profile above, Hurricane Wind Damage events within the county are 
frequent events with annual probability between 0.5 and 1. Hurricane Wind Damage events have a high range of 
impact, accounting for more than $150,000 in annual damages. The probable hazard magnitude for Hurricane Wind 
Damage is high, including deaths and injuries reported, and one to two days of warning time before an event. Error! 
Reference source not found. outlines the hazard rankings for each of the hazard priority criteria related to 
Hurricane Wind Damage. 

Figure 13: Figure 15: Hurricane Category 5 Winds: Probability of 
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Table 32: Hurricane Wind Damage Hazard Priority 

Probability Maximum Impact 

Probable Hazard Magnitude 
Composite Hazard 
Index Death and Injury  Warning Time 

Medium 
Frequent events with 
annual probability 
between 0.5 and 1 

High 
Annual Damages 
exceeded $150,000 

High 
Deaths and 
injuries reported 

Medium 
1 - 2 days 

High 

Vulnerability and Impact to People and Property 

Hurricane force winds can easily destroy poorly constructed buildings and mobile homes. Debris such as signs, 
roofing material, and small items left outside become flying missiles in hurricanes. Extensive damage to trees, 
towers, water and underground utility lines (from uprooted trees), and fallen poles cause considerable disruption.24  

High-rise buildings are also vulnerable to hurricane force winds, particularly at the higher levels since wind speed 
tends to increase with height. Recent research suggests you should stay below the tenth floor but still above any 
floors at risk for flooding. It is not uncommon for high-rise buildings to suffer a great deal of damage due to windows 

                                                           
24 Florida Statewide Regional Evacuation Study Program 
http://www.swfrpc.org/content/Emergency_Mgmt/SRESP/V1_C2_Hazards_Analysis.pdf  

Figure 14: Hurricane Category 2 Winds: Probability of Occurrence by Return 
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being blown out. Consequently, the areas around these buildings can be very dangerous.25   

The NCEI Storm Events data was annualized by taking the total number of damaging hurricane events and dividing 
by the length of record. The annualized values should only be utilized as an estimate of what can be expected in a 
given year. Using historical records, it can be estimated that Lee County will experience at least 0.71 events every 
year. Damages from these events can be expected in the magnitude of $127,000,000 for property and $602,000 for 
crop damages annually. Table 33 shows the annualized results for hurricane wind events in Lee County.  

Table 33. Annualized Damages from Hurricane Wind Events 

Annualized Events Annualized Property Damage Annualized Crop Damages 

0.71 $127,000,000 $602,000 

  

                                                           
25 Ibid. 
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Thunderstorm Wind, Lightning, and Hail  
Description 

Thunderstorms are the result of warm, moist air that is push upwards into the atmosphere where it cools and forms 
into cumulonimbus clouds. As the air continues to cool, it starts to form water droplets or ice. As these droplets or ice 
start to fall, they may collide and combine many times into larger forms before reaching the Earth’s surface. Also, 
these more severe storms are associated with the presence of strong winds, thunder, and lightning. It is also possible 
to experience these storms with no precipitation which can cause wildfires to occur. Thunderstorms can form in any 
geographic region, and are sometimes the cause of other natural phenomena such as downburst winds, heavy rain, 
flash floods, large hailstones, tornadoes, and waterspouts.  

A severe thunderstorm includes damaging winds greater than 58 mph (50 knots) or greater and hail 1 inch or larger 
in diameter. High winds have been further broken down into three categories by the NWS Storm Events database: 

 High Wind: Sustained non-convective winds of 35 knots (40 mph) or greater lasting for 1 hour or longer or 
winds (sustained or gusts) of 50 knots (58 mph) for any duration (or otherwise locally/regionally defined), on 
a widespread or localized basis. In some mountainous areas, the above numerical values are 43 knots (50 
mph) and 65 knots (75 mph), respectively.  

 Strong Wind: Non-convective winds gusting less than 50 knots (58 mph), or sustained winds less than 35 
knots (40 mph) resulting in a fatality, injury, or damage.  

 Thunderstorm Wind: Winds, arising from convection (occurring within 30 minutes of lightning being 
observed or detected), with speeds of at least 50 knots (58 mph), or winds of any speed (non-severe 
thunderstorm winds below 50 knots) producing a fatality, injury, or damage. Events with maximum sustained 
winds or wind gusts less than 50 knots (58 mph) should be entered as a Storm Data event only if they result 
in fatalities, injuries, or serious property damage.  

Hail is precipitation in the form of ice that occurs in thunderstorms between currents of rising air (updrafts) and 
currents of descending air (downdrafts) as shown in Figure XX. These events typically occur in late spring and early 
summer. One criteria for severe thunderstorms, as defined by the NWS, is hail that is 1 inch in diameter (quarter-
size) or larger. Error! Reference source not found. is a diagram that shows how hail is formed in the atmosphere. 
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Using the NWS high wind categories listed above, sustained non-convective winds of 40 mph or greater lasting for 1 
hour or longer or winds (sustained or gusts) of 58 mph for any duration, on a widespread or localized basis are 
considered a minimum severity event. A major severity event would be wind events of greater than 58 mph or wind 
events resulting in death, injury or significant damage.  

Previous Occurrences 

As shown in Table 1, there have been 2 federal disaster declarations related to severe storms in Lee County. There 
have been 209 reports of thunderstorms since 1950, when the National Weather Service began keeping track of 
these occurrences. Damages recorded for these events include $564 thousand dollars of annual total damages; not 
all damages or events are captured in the National Weather Service data so this is likely a conservative dollar figure 
than actual damages.  

There have been 209 thunderstorm wind events, 51 Lightning strikes and 111 Hail events recorded in Lee County 
according to the NCEI Storm Events Database. The likelihood and potential severity of thunderstorm/lightning/hail 
events can be assessed by reviewing the number and severity of thunderstorm events that have occurred in Lee 
County’s history. Of the 209 thunderstorm wind events, 109 did not have a recorded magnitude within the NCEI 
database. Of the remaining 100 recorded events, the recorded wind speeds varied from 35 to 70 miles per hour 
(mph). Error! Reference source not found. shows the distribution of events by recorded wind speed, where the 
maximum wind speeds for an average Thunderstorm are in the range of 50 to 55 mph. 

Table 34: Frequency of Thunderstorm Wind Events 

Wind Speed (mph) Number of Events 

Not Recorded 109 

35-40 7 

40-45 12 

45-50 24 

50-55 28 

55-60 17 

60-65 7 

65-75 5 

Total Events: 209 

Probability of Future Events 

The probability of future occurrences of thunderstorms within Lee County is high. It is extremely difficult to determine 
probability of future occurrence in a specific area with any degree of accuracy. All areas within Lee County are 
equally at risk to thunderstorms. Based on past occurrences, Lee County has a high probability of future occurrence 
with an average occurrence of 6.2 events per year. 
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Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Thunderstorms to be a high priority hazard in Lee 
County. As described in the profile above, Thunderstorms events within the county are frequent events with an 
annual probability of greater than 1.0. Thunderstorms events have a high range of impact, accounting for annual 
damages in excess of $150,000. The probable hazard magnitude for Thunderstorms ranges medium to high, with 
multiple deaths and injuries reported, and one to two days of warning time before an event. Table XX outlines the 
hazard rankings for each of the hazard priority criteria related to Thunderstorms. 

Table 35: Thunderstorms Hazard Priority 

Probability  Maximum Impact 

Probable Hazard Magnitude: 

Composite 
Hazard Index Death and Injury  

Warning 
Time 

High 
Common events with 
annual probability > 1.0 

High 
Annual Damages 
exceeded $150,000 

High 
Deaths and Injuries 
reported 

Medium 
1 - 2 days 

High 

Vulnerability and Impact to People and Property 

The impact of thunderstorms (including lightning and hail) can be measured in financial terms, as well as fatalities 
and injuries. The NCEI Storm Events data was annualized by taking the total number of damaging thunderstorm 
events and dividing by the length of record. The annualized values should only be utilized as an estimate of what can 
be expected in a given year. Using historical records, it can be estimated that Lee County will experience at least 6.2 
events every year. Damages from these events can be expected in the magnitude of $564,000 for property and $52 
for crop damages annually. Error! Reference source not found. shows the annualized results for thunderstorm 
events in Lee County.  

Table 36: Annualized Damages from Thunderstorm Events 

Hazard Type Annualized Events 
Annualized Property 
Damage 

Annualized Crop 
Damages 

Thunderstorm 
Winds/Lightening/Hail 

6.2 $564,000 $52 

 

The primary hazard caused by thunderstorm winds is the transport of debris, which can cause casualties and 
property loss or even the dislodging of mobile homes from their structures or vehicles. High winds may also cause 
damage to poles and lines carrying electric, telephone, and cable television service. Older structures built before 
1940 could be more susceptible to wind damage. 
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Tornado 
Description 

A tornado is described as a violently rotating column of air extending from a thunderstorm to the ground. The path 
width of a tornado is generally less than half of a mile, but the path length can vary from a few hundred yards to 
dozens of miles. A tornado moves at speeds from 30 to 125 mph, but can generate winds exceeding 300 mph.  

Tornado season typically is March through August; however, a tornado can occur in any month. Tremendous 
destruction can occur in paths over a mile wide and 50 miles long with winds reaching 300 mph. In the United States, 
tornadoes have been classified on the Fujita Scale, assigning numeric scores from zero to five (or higher) based on 
the severity of observed damages. The traditional Fujita scale, introduced in 1971, was used to rate the intensity of 
tornadoes thereafter, and was also applied to previously documented tornadoes. Starting in February of 2007, an 
“enhanced” Fujita scale was implemented, with somewhat lower wind speeds at the higher F-numbers, and more 
thoroughly-refined structural damage indicator definitions. Table XX shows the differences between the old and new 
tornado intensity scales, wind speeds, typical damages, and frequency. 

Table 37: Tornado Damage Scale (Source: NOAA Storm Prediction Center) 

Enhanced 
Operational 
Fujita Scale 

Wind 
Speeds 
(mph) F-Scale 

Wind 
Speeds 
(mph) Damage Frequency 

EF0 65 to 85 F0 40 to 72 
Light Damage. Some damage to chimneys, TV 
antennas, roof shingles, trees, and windows 

29% 

EF1 
86 to 
110 

F1 
73 to 
112 

Moderate Damage. Automobiles overturned, 
carports destroyed, trees uprooted 

40% 

EF2 
111 to 
135 

F2 
113 to 
157 

Considerable Damage. Roofs blown off homes, 
sheds and outbuildings demolished, mobile 
homes overturned 

24% 

EF3 
136 to 
165 

F3 
158 to 
206 

Severe Damage. Exterior walls and roofs blown 
off homes. Metal buildings collapsed or severely 
damaged. Forests and farmland flattened. 

6% 

EF4 
166 to 
200 

F4 
207 to 
260 

Devastating Damage. Few walls, if any, 
standing in well-built homes. Large steel and 
concrete missiles thrown far distances. 

2% 

EF5 
Over 
200 

F5 
261 to 
318 

Incredible Damage. Homes leveled with all 
debris removed. Schools, motels, and other 
larger structures have considerable damage with 
exterior walls and roofs gone. Top stories 
demolished. 

Less than 
1% 

Tornadoes are one of nature's most violent storms. In an average year, about 1,000 tornadoes are reported across 
the United States, resulting in 80 deaths and over 1,500 injuries. Tornadoes have the potential of creating total 
destruction of homes, especially mobile homes, businesses, and cars, causing many deaths; extensive tree damage 
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along roadways, which may inhibit or block access; extensive damage to electric and telephone lines; utility line 
breaks; damaged or destroyed radio and television towers. Tornadoes are hazard events that threaten everyone in 
Lee County. 

Location and Extent 

Lee County may experience tornadoes ranging from EF0, minimum severity and upward to EF4. Readings of EF1 
and above would be considered a major severity. Error! Reference source not found. summarizes tornado activity 
in the United States based on the number of recorded tornadoes per 1,000 square miles. 

Buildings must be designed to withstand both external and internal wind pressures on the structural framing and 
exterior elements. The level to which these structures are designed, as expected, directly correlates with its ability to 
resist damages due to high winds. The community’s building code dictates the design wind speed to which a 
structure must be designed; Lee County has adopted the International Building Code. For some building types, the 
structures constructed subsequent to the adoption of the building code are the most likely to be the most resistant to 
damages from wind.  

The damages resulting from tornadoes are affected by the condition of the exposed structures, their design and 
construction, and the quality of the building materials. The current building code requires structures to be built to 
withstand a 90 mph (in a 3 second wind burst) wind events. However, structures within the county were built prior to 
the adoption of the current building code and current standards. As such older homes, certain construction materials, 
mobile homes, and poorly designed homes are very vulnerable to tornadoes. If homes are destroyed by tornadoes 
this would impact residents by requiring them to rebuild to current standards or relocate. Destruction of commercial 
buildings and infrastructure would cause employees to search for employment elsewhere, resulting in relocating to 
other areas outside of Lee County. 
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events that are likely to cause only moderate damage. Error! Reference source not found. shows the historic 
touchdowns and tracks of tornados in Lee County. 

Figure 20: NCEI Tornado Events (1950 – 2016) 

Tornado Category Classification Number of Events 
F0 Gale Tornado (40 – 72 mph) 74 

F1 Moderate Tornado (73 – 112 mph) 22 

F2 Significant Tornado (113 – 157 mph) 12 

F3 Severe Tornado (158 – 206 mph) 0 

F4 Devastating Tornado (207 – 260 mph) 0 

F5 Incredible Tornado (261 – 318 mph) 0 

Waterspouts Weak tornado that forms over water 31 

Total 139 

Source: National Climactic Data Center of NOAA – Storm History for the Country 

 

Figure 21: Tornado Activity 
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Probability of Future Events 

The NWS advises that tornadoes strike randomly, so all areas within Lee County are equally at risk. Tornado and 
high-wind events could occur at any time of the year, but are more frequent in the springtime. Based on the NCEI 
historic records of tornado activity in Lee County, it is estimated that the county will experience about 2 tornado 
events in any given year. 

On the basis of 40 years of tornado history and more than 100 years of hurricane history, the United States has been 
divided up into four zones that geographically reflect the number and strength of extreme windstorms Zone IV has 
experienced the most and strongest tornado activity. Zone III has experienced significant tornado activity and 
includes coastal areas that are susceptible to hurricanes. Lee County is included in Zone III, as most tornados are 
the result of hurricane weather. 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Tornado to be a high priority hazard in Lee 
County. As described in the profile above, Tornado events within the county are common events with an annual 
probability greater than 1.0. Tornado events have a high range of impact, accounting for annual damages in excess 
of $150,000. The probable hazard magnitude for Tornado is high, including multiple deaths and injuries reported, and 
less than 24 hours of warning time before an event. Error! Reference source not found. outlines the hazard 
rankings for each of the hazard priority criteria related to Tornado events. 

Table 39: Tornado Hazard Priority 

Probable Hazard Magnitude: 

Probability Score Maximum Impact Death and Injury Warning Time 
Composite 
Hazard Index 

High 
Common events with 
annual probability > 
1.0 

High 
Annual Damages 
exceeded $150,000 

High 
Deaths and Injuries 
reported 

High 
Less than 24 hours 

High 

Vulnerability and Impact to People and Property 

Tornadoes are high-impact, low-probability hazards whose effect is dependent on its intensity and the vulnerability of 
development in its path. Tornado vulnerability is based on building construction and standards, the availability of 
shelters or safe rooms, and advanced warning capabilities. Even well-constructed buildings are vulnerable to the 
effects of a stronger (generally EF-2 or higher) tornado. Identifying assets at risk for tornado damage is virtually 
impossible since tornadoes are so unpredictable. With that being said, it can be assumed that every structure has an 
equal chance of exposure to a tornado event. Therefore, all of the assets of Lee County should be included. 
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Buildings must be designed to withstand both external and internal wind pressures on the structural framing and 
exterior elements. The level to which these structures are designed, as expected, directly correlates with its ability to 
resist damages due to high winds. The community’s building code dictates the design wind speed to which a 
structure must be designed. For some building types, the structures constructed subsequent to the adoption of the 
building code are the most likely to be the most resistant to damages from wind.    

The damages resulting from tornadoes are affected by the condition of the exposed structures, their design and 
construction, and the quality of the building materials. Older homes, certain construction materials, mobile homes, 
and poorly designed homes are very vulnerable to tornadoes. If homes are destroyed by tornadoes this would impact 
residents by requiring them to rebuild to current standards or relocate. Destruction of commercial buildings and 
infrastructure would cause employees to search for employment elsewhere, resulting in relocating to other areas 
outside of Lee County. 

Vulnerability to tornadoes is dependent on the geographic extent and magnitude of the event.  Damages from lower 
intensity tornadoes (EF0) can range from chimney damage to uprooted shallow trees. A significant tornado (EF2) 
would cause considerable damage to roofs on frame houses, complete destruction of mobile homes and large trees 
and utility lines snapping. A devastating tornado (EF4) would result in well-constructed houses being leveled, weak 
foundations blown to a distance and cars thrown.   

A generalized loss estimate for the county was derived from NCEI Storm Events data. The data was annualized by 
taking the total number of damaging tornado events and dividing by the length of record. The annualized values 
should only be utilized as an estimate of what can be expected in a given year. Using historical records, it can be 
estimated that Lee County will experience at least 2.1events every year. Annual damages from these events can be 
expected to be about $951,000 for property and $0 for crops. There are also 0.02 annual deaths expected (2 every 
100 years) and 0.52 annual injuries (52 every 100 years.  

The table below shows the annualized results for tornado events in Lee County. 

Table 40: Annualized Damages from Tornado Events 

Annualized 
Events 

Annualized Property 
Damages 

Annualized 
Crop Damages 

Annualized Deaths 
Reported 

Annualized 
Injuries Reported 

2.1 $951,000 $0 0.02 0.52 

As evidence in property loss figures, tornadoes have the potential to be very destructive. The NCEI estimates are 
believed to be an underrepresentation of the actual losses experienced due to hazards, as losses from events that go 
unreported or that are difficult to quantify are not likely to appear in the NCEI database. 
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Wildfire 
Description 

A wildfire is an undesirable fire occurring in the natural environment and is a serious and growing hazard over much 
of the United States. Fires within forested areas that are ignited by natural causes such as lightning or as part of a 
controlled burn process are part of the natural fire cycle and an important contributor to forest health.  

Wildfires pose a great threat to life and property, particularly when they move from forest or rangeland into developed 
areas. An average of 5 million acres burn every year in the U.S. as a result of wildfires, causing millions of dollars in 
damage. Each year more than 100,000 wildfires occur in the U.S., almost 90% of which are started by humans; the 
rest are caused by lightning. Weather is one of the most significant factors in determining the severity of wildfires. 

Wildfires can be classified as uncontrolled fire spreading through vegetative fuels, exposing and possibly consuming 
structures for areas greater than one acre. Wildfires may create additional environmental concerns well after they are 
extinguished such as increased erosion and water quality concerns in storm water runoff.  

Three main factors influence wildfire behavior – topography, fuel, and weather. Other hazards can contribute to the 
potential for wildfires or can influence wildfire behavior. High winds can down power lines; earthquakes can rupture 
gas lines; lightning can spark fires. Lightning is a major cause of structural fires and wildfires.  

Drought conditions increase wildfire potential by decreasing fuel moisture. Warm winters, hot, dry summers, severe 
drought, insect and disease infestations, years of fire suppression, and growth in the wildland-urban interface (WUI) 
continue to increase wildfire risk and the potential for catastrophic wildland fires. Forest insect epidemics and forest 
parasites contribute to wildfire potential by increasing fuel loading.  

Protecting the WUI is the nation’s fastest-growing firefighting expense. In 2007, suppressing wildfires in the WUI 
accounted for 85% of firefighting costs in the United States. Protecting life and property in these areas is costly 
because fire managers must take an aggressive stand on the ground and from the air. 

Wildfires can have disastrous consequences causing damage to residences, commercial buildings, and to timber, 
grasslands and natural resources. Economic consequences include the cost of suppression, reduced property 
values, lost sales and business revenues, reduced tourism, and increased water treatment costs. Resources 
threatened include communities, homes, gas transmission lines, electrical facilities and lines, timber, watershed and 
recreation areas, and wildlife.  

Timber loss and environmental damage frequently result from wildfires. Wildfire poses a significant threat to nearby 
buildings and populations. Forest damage from thunderstorms may block interior access roads and fire breaks, pull 
down overhead power lines, or damage pavement and underground utilities, thereby creating heavy fire load and 
making suppression and response more difficult.  
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Location and Extent 

Forested lands and any surrounding urban areas (WUI - wildland-urban interface) are most at risk to fires. Potential 
risks include destruction of land, property, and structures as well as injuries and loss of life. Although rare, deaths 
and injuries usually occur at the beginning stages of wildfires when sudden flare-ups occur from high wind conditions. 
In most situations, however, people have the opportunity to evacuate the area and avoid bodily harm. Financial 
losses related to wildfires include destroyed or damaged houses, barns, private facilities and equipment, loss of 
commercial timber supplies, and local and State costs for response and recovery.  

Environmental short-term loss caused by a wildland fire can include the destruction of wildlife habitat and 
watersheds. Long-term effects include reduced access to affected recreational areas, destruction of cultural and 
economic resources and community infrastructure, and vulnerability to flooding due to the destruction of watersheds. 
The Wildland Urban Interface (WUI) is the line, area or zone where structures and other human development meet or 
intermingle with undeveloped wildland or vegetative fuel26. The three types of communities that occur in or around 
the WUI are: 

 Interface Community - The Interface Community exists where structures directly abut wildland fuels. There 
is a clear line of demarcation between residential, business, and public structures and wildland fuels. The 
development density for an interface community is usually 3 or more structures per acre or a population 
density of 250 or more people per square mile, with shared municipal services. 

 Intermix Community - The Intermix Community exists where structures are scattered throughout a wildland 
area. There is no clear line of demarcation; wildland fuels are continuous outside of and within the 
developed area. The development density in the intermix ranges from structures very close together to one 
structure per 40 acres or a population density in between 28-250 people per square mile. 

 Occluded Community - The Occluded Community generally exists in a situation, often within a city, where 
structures abut an island of wildland fuels (e.g., park or open space). There is a clear line of demarcation 
between structures and wildland fuels. The development density for an occluded community is usually 
similar to those found in the interface community, but the occluded area is usually less than 1,000 acres in 
size. 

In Lee County, it is estimated that 455,694 people or 74 percent of the total project area population (618,635) live 
within the WUI27. Error! Reference source not found. is an example of where human development intermixes with 
wildland fuels.28  

                                                           
26 Radeloff, V. C., R. B. Hammer, S. I Stewart, J. S. Fried, S. S. Holcomb, and J. F. McKeefry. 2005. The Wildland Urban 
Interface in the United States. Ecological Applications 15:799-805. 
27 SouthWRAP Summary Report, Southern Wildfire Risk Assessment (extracted 1/13/2017). 
28 Ibid. 
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April 3, 2000 Fort Myers: Wildfires ignited and burned over 30 acres and destroyed one out building in San Carlos. 
Wildfires burned two acres of brush and caused $10,000 dollars in damage to an apartment building in Ft. Myers. 
Cape Coral: Wildfires ignited and burned 100 acres of brush and timber. 

April 9, 2000 Cape Coral: Wildfires burned over 150 acres of brush and scrub trees in Cape Coral. 

May 15, 2000 North Fort Myers: A wildfire consumed nearly 100 acres of scrub tree and brush in North Ft. Myers. 
An outbuilding and travel trailer were also consumed by the wildfire. 

April 28, 2006 Lehigh Acres: A wildfire consumed 1,875 acres over a three-day period, destroying sixteen homes 
and damaged 25 other homes. Many cars, boats and recreational vehicles were lost and damaged as well.  

June 28, 2008 Cape Coral: Lightning ignited a fire between Sand Road and 40th Street on the 27th that was 
contained but flared up into a 2,000 acre fire on the 28th. The 5-mile-long and 1 mile wide fire was the largest in 
Cape Coral's history and led to the evacuation of residents and the closure of 6 miles stretch of Burnt Store Road. 
About 22 fire departments and 123 firefighters battled the blaze which came within 60 feet of eight homes in 
Sanctuary Estates. Much of the land that burned was in a protected area. No injuries or damage to structures were 
reported. 

Probability of Future Events 

Drought conditions and other natural disasters increase the probability of wildfires by producing fuel in both urban 
and rural settings. All jurisdictions within Lee County are vulnerable to Wildfires. The probability of occurrence is 
estimated to be every 5 years.  

The Burn Probability (BP) layer from the SWRA dataset depicts the probability of an area burning given current 
landscape conditions, percentile weather, historical ignition patterns and historical fire prevention and suppression 
efforts. The BP data does not, and is not intended to, depict fire-return intervals of any vintage, nor do they indicate 

Figure 24: Lee County  Florida Burn Probability
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deaths or injuries recorded, and less than 24 hours warning time before events. Error! Reference source not found. 
outlines the hazard rankings for each of the hazard priority criteria related to Wildfire. 

Table 41: Wildfire Hazard Priority 

Probability Maximum Impact 

Probable Hazard Magnitude 

Composite 
Hazard Index Death and Injury Warning Time 

Medium 
Frequent events with annual 
probability between 0.5 and 1  

Medium 
Annual Damages 
between $50,000 
and $150,000 

Low 
No deaths or 
injuries recorded 

High 
Less than 24 
hours 

Medium 

Vulnerability and Impact to People and Property 

Demographic change is increasing the size of the WUI, defined as the area where structures and other human 
development meet or intermingle with undeveloped wildland. The expansion of the WUI in recent decades has 
significant implications for wildfire management and impact. The WUI creates an environment in which fire can move 
readily between structural and vegetation fuels. Its expansion has increased the likelihood that wildfires will threaten 
structures and people.  

The WUI is where houses meet or intermingle with wildland vegetation. The WUI is where wildfire poses the biggest 
risk to human lives and structures. Intermix WUI are areas where housing and vegetation intermingle; interface WUI 
are areas with housing in the vicinity of contiguous wildland vegetation.  

Buildings without fire suppression (i.e., sprinkler systems) are more vulnerable to building fires. If a residence or 
commercial property were to burn to the ground this would cause significant upheaval in the community.  

Many subdivisions were created before standards for emergency ingress and egress were established and may not 
provide adequate roadways for evacuation or access to burning structures. The difficulty for County planning 
departments to apply fire-safety regulations to these developments, coupled with the increasing popularity of homes 
in the WUI has exacerbated the wildland fire risk to these properties.  

The NCEI Storm Events data was annualized by taking the total number of damaging wildfire events and dividing by 
the length of record. The annualized values should only be utilized as an estimate of what can be expected in a given 
year. Using historical records, it can be estimated that Lee County will experience at least 0.72 events every year. 
Damages from these events can be expected in the magnitude of $59,700 for property and $0 for crop damages 
annually. There are no deaths or injuries expected. Error! Reference source not found. shows the annualized 
results for wildfire events in Lee County.  

Table 42: Annualized Damages from Wildfire Events 

Annualized 
Events 

Annualized Property 
Damage 

Annualized Crop 
Damages 

Annualized Deaths 
Reported 

Annualized Injuries 
Reported 

0.72 $59,700 $0 0  0 
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An analysis was done using GIS that determined the number of building footprints and critical facilities within each 
jurisdiction that are in different WUI Risk Index zones in order to highlight areas that may be most affected by 
wildfires. The WUI Risk Index values range from -1 to -9, with -1 representing the least negative impact and -9 
representing the most negative impact. Error! Reference source not found. summarizes the total building footprints 
in each WUI Risk Index zone. There are 209,264 total building footprints in a Risk Index zone (not 0).  Error! 
Reference source not found. summarizes the number of critical facilities located within different WUI Risk Index 
zones. The data shows that the majority of critical facilities are within a Risk Index zone between -7 and -9. Error! 
Reference source not found. shows the distribution of WUI Risk Index zones throughout Lee County.  

Table 43: Building Footprints within WUI Risk Index Zones 

Risk 
Index 

City of 
Bonita 

Springs 
City of 

Cape Coral 

City of 
Fort 

Myers 
City of 
Sanibel 

Town 
of Fort 
Myers 
Beach 

Unincorporated 
areas of Lee 

County 
Village of 

Estero Total: 

-9 6959 1377 3341 994 34 19530 3874 36109 

-8 8905 7435 6668 2120 399 40239 7173 72939 

-7 4872 21076 4178 1390 635 42901 3762 78814 

-6 164 3089 489 29 252 3380 108 7511 

-5 414 5848 470 82 1315 4345 322 12796 

-4 12 25 213 2 0 325 26 603 

-3 9 21 110 4 0 213 34 391 

-2 1 2 11 4 0 68 11 97 

-1 0 0 0 0 0 4 0 4 

0 940 34766 9613 142 661 24864 681 71667 

Total: 22276 73639 25093 4767 3296 135869 15991 280931 

Table 44: Critical Facilities within WUI Risk Index Zones 

Risk 
Index 

City of 
Bonita 

Springs 

City of 
Cape 
Coral 

City of 
Fort 

Myers 
City of 
Sanibel 

Town of 
Fort Myers 

Beach 

Unincorporated 
areas of Lee 

County 
Village of 

Estero Total: 
-9 20 4 16 2 0 70 9 121 
-8 31 23 51 16 4 167 18 310 
-7 37 44 43 10 3 236 17 390 
-6 3 10 16 1 1 21 5 57 
-5 4 53 6 1 17 59 0 140 
-4 1 0 1 1 0 9 1 13 
-3 0 2 5 0 0 7 0 14 
-2 0 0 2 0 0 2 0 4 
-1 0 0 0 0 0 0 0 0 
0 1 101 141 0 0 181 5 429 

Total: 97 237 281 31 25 752 55 1478 
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Manmade Hazard Profiles 
Aircraft Crashes 
Description 

Plane crashes can occur for many reasons including mechanical malfunctions, inclement weather, user error, or any 
combination of the previous situations. If a plane were to crash anywhere, it would likely cause severe damage to the 
plane, the occupants, and the property that it crashed on. Aviation accidents can occur during any part of a flight. 
Common causes of accidents include: 

 In-flight encounter with weather 
 On-ground collision with object 
 In-flight collision with object 
 Uncontrolled altitude deviation 
 Hard landing 
 Propeller/rotor contact to person 
 Dragged wing, rotor, float, or trail 
 Loss of engine power 

Most accidents occur as a result of human error. Of these, approximately 50 percent of accidents are due to pilot 
error, 23 percent are due to personnel not on board, and 12 percent are due to personnel on board. Other accidents 
occur because of environmental factors, including weather conditions (39 percent), light conditions (12 percent), and 
terrain conditions (8 percent). Still others occur because of technical issues with the airplane. 31 

Aviation collisions and explosions are the deadliest types of accidents. Several collisions have occurred throughout 
the world. While most aviation accidents are not fatal, almost all result in damage to the airplanes involved. Airplanes 
can be costly to repair, and loss of function can result in major delays and economic losses for the owners. 

Location and Extent 

All of Lee County is susceptible to a plane crash with little warning. Of the 11 total airports in Lee County, Southwest 
Florida International Airport is the largest and Page Field is the second largest airport. There are also 15 heliports 
and 1 seaplane base in Lee County.  

 

                                                           
31 U.S. Air Carrier Operations Calendar Year 2004. National Transportation Safety Board. 
http://www.ntsb.gov/publictn/2008/ARC0801.pdf 
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Previous Occurrences 

Based on crashes throughout the US, Florida has had 22 large plane crashes in the state since 1996 that were 
investigated directly by the National Transportation Safety Board. None of these crashes occurred in Lee County.  

Since 2010, there have been several occurrences of small plane crashes of people either taking off from or flying 
though Lee County. Below the events are listed from the news articles with pictures, if available, from when the crash 
occurred. 

November 11, 201532: A private plane crashed short of Fort Myers' Page Field in March, which eventually caused 
the death of a passenger. Test found nothing that would have stopped the craft's engine from making power prior to 
impact. 

March 9, 201533: Two people aboard a Piper Comanche PA-24 had to be cut from the wreckage after it went down 
near the southwest corner of Colonial Boulevard and US-41. The two adults were conscious and alert while they 
were being removed from the plane and were then taken to the hospital. The passenger later died a few months later 
because of injuries related to the crash. 

Nov. 23, 201434: A pilot aboard the plane was traveling for business purposes. The pilot died at the time of crash. 
They were the only one onboard the aircraft. 

August 17, 201135: There were four occupants in the plane when it crashed. All four were killed in the plane crash. 
They were from Texas, not Lee County. 

February 7, 201036: A light sport aircraft was taking off and the pilot lost control of the plane. The crash caused one 
runway to shut down for about an hour. 

Probability of Future Events 

Aircraft crashes are generally considered to be a frequent event with an annual probability between 0.5 and 1. Lee 
County contains one large international airport and several smaller airports and helipads, so the airspace in this 
county is considered busy. 

 

                                                           
32 “Plane's engine fine, report on Fort Myers crash says.” http://www.news-press.com/story/news/2015/11/11/planes-engine-fine-
report-fort-myers-crash-says/75577952/  
33 “Plane down near page field two on board.” http://www.nbc-2.com/story/28299012/plane-down-near-page-field-two-on-board  
34 “Man, killed in Lee County, Texas plane crash.”  
https://arffwg.org/man-killed-in-lee-county-texas-plane-crash/  
35 “Plane was returning to Tupelo airport when it crashed, NTSB says.” http://wreg.com/2016/05/17/authorities-to-give-update-on-
deadly-tupelo-plane-crash/  
36 “Sport aircraft crashes at Page Field.” http://www.nbc-2.com/story/11948118/sport-aircraft-crashes-at-page-field  
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Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Aircraft Crashes to be a medium priority hazard in 
Lee County. As described in the profile above, Aircraft Crash events with the county are frequent events with an 
annual probability between 0.5 and 1. Aircraft Crash events have a low range of impact, accounting for less than 
$50,000 in annual damages. The probable hazard magnitude for Aircraft Crashes is high, including multiple reported 
deaths and injuries, and less than a 24-hour warning time before an event. Table 45 outlines the hazard rankings for 
each of the hazard priority criteria related to Aircraft Crashes. 

Table 45: Aircraft Crashes Hazard Priority 

Probability Maximum Impact 

Probable Hazard Magnitude Composite 
Hazard 
Index 

Death and 
Injury  Warning Time 

Medium 
Frequent events with annual 
probability between 0.5 and 1 

Low 
Annual Damages less 
than $50,000 

High 
Deaths and 
Injuries reported 

High 
Less than 24 
hours 

Medium 

Vulnerability and Impact to People and Property 

Page Field (FMY) is a public airport located three miles south of downtown Fort Myers. This airport is categorized as 
a reliever airport for Southwest Florida International Airport (RSW). Due to its proximity to a city center, Page Field is 
within 1 mile of 37 critical facilities. These facilities are considered especially vulnerable to aircraft crashes given their 
proximity to the airport. The eight gas stations within a mile of Page Field are a notable fire hazard if a crash occurred 
at a station or nearby. With the high number of aircraft arrivals and departures each year from Page Field and 
Southwest Florida International Airport, Lee County is vulnerable to additional future aircraft crashes.  

Table 46: Critical Facilities within 1 Mile of Page Field Airport 

Facility Type Number of Facilities 
Emergency Medical Service 2 
Fire Station 1 
Gas Station 8 
Government Building 4 
Hazardous Material Site 2 
Health Care Facility 3 
Landing Zone 1 
Law Enforcement 1 
School 6 
Sewage Treatment Facility 1 
Top 100 Employers 6 
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Facility Type Number of Facilities 
Transportation Facility 2 
Total: 37 

The list of some notable airports and heliports, locations, and uses in Lee County are shown in Table 47. 

Table 47: Airports and Heliports in Lee County  

Type Site Use Location 
Airport Southwest Florida International Airport Public Fort Myers 
Heliport Lee County Mosquito Control District Heliport Institutional Fort Myers 
Airport Page Field Public Fort Myers 
Heliport Lee Memorial Hospital Emergency Heliport Private Fort Myers 
Airport Strayhorn Ranch Airport – 47FD Private Fort Myers 

Cyberattack 
Description 

For the purposes of this report, a cyberattack is defined as a malicious computer-to-computer attack through 
cyberspace that undermines the confidentiality, integrity, or availability of a computer (or network), data on that 
computer, or processes and systems controlled by that computer. National Security Presidential Directive 
54/Homeland Security Presidential Directive 23 (NSPD-54/HSPD¬ 23) defines cyberspace as the interdependent 
network of information technology infrastructures, and includes the Internet, telecommunications networks, computer 
systems, and embedded processors and controllers in critical industries.37 

Threats to cyber space are regarded as one of the most serious economic and national security challenges in this 
day in age for the United States. As the Director of National Intelligence (DNI) recently testified before Congress, “the 
growing connectivity between information systems, the Internet, and other infrastructures creates opportunities for 
attackers to disrupt telecommunications, electrical power, energy pipelines, refineries, financial networks, and other 
critical infrastructures.”38 

The duration of a cyberattack is dependent on the complexity of the attack, how widespread it is, how quickly the 
attack is detected, and the resources available to aid in restoring the system. Common types of cyberattacks are 
summarized in Table X. One of the difficulties of malicious cyber activity is that it could come from virtually anyone, 
virtually anywhere. Table 48 and Table 49 summarizes common sources of cybersecurity threats39. 

                                                           
37 Cyberspace Policy Review, Assuring a Trusted and Resilient Information and Communications Infrastructure, U.S. White 
House. 
38 Director of National Intelligence, Annual Threat Assessment of the Intelligence Community for the Senate Armed Services 
Committee, Statement for the Record, March 10, 2009, at 39. 
39 United States Government Accountability Office, “Critical Infrastructure Protection: Department of Homeland Security Faces 
Challenges in Fulfilling Cybersecurity Responsibilities”, Report #GAO-05-434 (May 2005), www.gao.gov/new.items/d05434.pdf  
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Table 48: Common Types of Cyber Attacks 

Type of Attack Description 

Botnet 
A collection of compromised machines (bots) under (unified) control of an attacker 
(botmaster). 

Denial of service 
A method of attack from a single source that denies system access to legitimate users by 
overwhelming the target computer with messages and blocking legitimate traffic. It can 
prevent a system from being able to exchange data with other systems or use the Internet. 

Distributed denial 
of service 

A variant of the denial of service attack that uses a coordinated attack from a distributed 
system of computers rather than from a single source. It often makes use of worms to spread 
to multiple computers that can then attack the target. 

Exploit tools 
Publicly available and sophisticated tools that intruders of various skill levels can use to 
determine vulnerabilities and gain entry into targeted systems. 

Logic bombs 
A form of sabotage in which a programmer inserts code that causes the program to perform a 
destructive action when some triggering event occurs, such as terminating the programmer’s 
employment. 

Phishing 

The creation and use of emails and websites designed to look like those of well-known 
legitimate businesses, financial institutions, and government agencies in order to deceive 
Internet users into disclosing their personal data, such as bank and financial account 
information and passwords. Phishers use or sell this information for criminal purposes, such 
as identity theft and fraud. 

Sniffer 
Also knows as packet sniffer. A program that intercepts routed data and examines each 
packet in search of specified information, such as passwords transmitted in clear text. 

Trojan horse 
A computer program that conceals harmful code. A Trojan horse usually masquerades as a 
useful program that a user would wish to execute. 

Virus 

A program that infects computer files, usually executable programs, by inserting a copy of 
itself into the file. These copies are usually executed when the infected file is loaded into 
memory, allowing the virus to infect other files. Unlike the computer worm, a virus requires 
human involvement (usually unwitting) to propagate. 

War dialing Simple programs that dial consecutive telephone numbers looking for modems. 

War driving 
A method of gaining entry into wireless computer networks using a laptop, antennas, and a 
wireless network adaptor that involves patrolling locations to gain unauthorized access. 

Worm 
An independent computer program that reproduces by copying itself from one system to 
another across a network. Unlike computer viruses, worms do not require human involvement 
to propagate. 

 

 

 

Table 49: Common Sources of Cybersecurity Threats 

Threat Description 
Bot-network Bot-network operators are hackers; however, instead of breaking into systems for the 
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Threat Description 
operators challenge or bragging rights, they take over multiple systems in order to coordinate attacks 

and to distribute phishing schemes, spam, and malware attacks. The services of these 
networks are sometimes made available on underground markets (e.g., purchasing a denial-
of-service attack, servers to relay spam or phishing attacks, etc.).  

Criminal groups 

Criminal groups seek to attack systems for monetary gain; specifically, organized crime 
groups use spam, phishing, and spyware/malware to commit identity theft and online fraud. 
International corporate spies and organized crime organizations also pose a threat to the 
United States through their ability to conduct industrial espionage and large-scale monetary 
theft, and to hire or develop hacker talent. 

Foreign 
intelligence  
services 

Foreign intelligence services use cyber tools as part of their information-gathering and 
espionage activities; in addition, several nations are aggressively working to develop 
information warfare doctrine, programs, and capabilities. Such capabilities enable a single 
entity to have a significant and serious impact by disrupting the supply, communications, and 
economic infrastructures that support military power—impacts that could affect the daily lives 
of U.S. citizens across the country. 

Hackers 

Hackers break into networks for the thrill of the challenge or for bragging rights in the hacker 
community. While remote hacking once required a fair amount of skill or computer knowledge, 
hackers can now download attack scripts and protocols from the Internet and launch them 
against victim sites. Thus, while attack tools have become more sophisticated, they have also 
become easier to use. According to the Central Intelligence Agency, the large majority of 
hackers do not have the requisite expertise to threaten difficult targets such as critical U.S. 
networks; nevertheless, the worldwide population of hackers poses a relatively high threat of 
an isolated or brief disruption causing serious damage. 

Insiders 

The disgruntled organization insider is a principal source of computer crime. Insiders may not 
need a great deal of knowledge about computer intrusions because their knowledge of a 
target system often allows them to gain unrestricted access to cause damage to the system or 
to steal system data. The insider threat also includes outsourcing vendors as well as 
employees who accidentally introduce malware into systems. 

Phishers 
Individuals or small groups that execute phishing schemes in an attempt to steal identities or 
information for monetary gain. Phishers may also use spam and spyware/malware to 
accomplish their objectives. 

Spammers 
Individuals or organizations that distribute unsolicited email with hidden or false information in 
order to sell products, conduct phishing schemes, distribute spyware/malware, or attack 
organizations (e.g., denial of service). 

Spyware/malware  
authors 

Individuals or organizations with malicious intent carry out attacks against users by producing 
and distributing spyware and malware. Several destructive computer viruses and worms have 
harmed files and hard drives, including the Melissa Macro Virus, the Explore.Zip worm, the 
CIH (Chernobyl) Virus, Nimda, Code Red, Slammer, and Blaster. 

Cyberterrorists 

Cyberterrorists seek to destroy, incapacitate, or exploit critical infrastructures in order to 
threaten national security; cause mass casualties, weaken economies, or target businesses; 
and/or damage public morale and confidence. Cyberterrorists may use phishing schemes or 
spyware/malware in order to generate funds or gather sensitive information. 

 

Location and Extent 
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As most day-to-day activities rely on the Internet in one aspect or another, any person or infrastructure is susceptible 
to cybersecurity threats. Energy pipelines, specifically U.S. natural gas pipelines, have been cited by DHS as targets 
of cyber-attack. While information on these attacks is not publicly available knowledge, cyber security officials warn 
that, with sufficient access, a hacker could “manipulate pressure and other control system settings, potentially 
reaping explosions and other dangerous conditions.”40 

Previous Occurrences 

In Lee County, there was a recent hacking of the Supervisor of Elections’ website in May 2016. A man was caught 
hacking the website to point out the servers’ vulnerability. This attack exposed the vulnerability of an old server; this 
server was subsequently upgraded. 

Cyberattacks are growing in sophistication and have the potential to cause increasing damage to U.S. 
competitiveness, degrade privacy and civil liberties protections, and undermine national security. Some examples of 
cyberattacks in recent years that have affected U.S. citizens include:  

 CIA reports malicious activities against information technology systems have caused the disruption of 
electric power capabilities in multiple regions overseas, including a case that resulted in a multi-city power 
outage41. 

 In November 2008, the compromised payment processors of an international bank permitted fraudulent 
transactions at more than 130 auto mated teller machines in 49 cities within a 30-minute period, according 
to press reports42. In another case reported by the media, a U.S. retailer in 2007 experienced data 
breaches and loss of personally identifiable information that compromised 45 million credit and debit 
cards43. 

 Industry estimates of losses from intellectual property to data theft in 2008 range as high as $1 trillion44.  

Probability of Future Events 

Based on the growing sophistication and political climate, there is a high probability of future cyberattack events 
within Lee County. 

 

                                                           
40 Florida State Hazard Mitigation Plan, 2013 
41 www.sans.org/newsletters/newsbites/newsbites.php?vol=10&issue=5, CIA presentation, SANS SCADA Security Summit, 
January 16, 2008. 
42 www.bankinfosecurity.com/article.php?art_id=1197, February 5, 2009.  
43 www.infoworld.com/d/security-central/retailer-tjx/reports-massive-data-breach-952, January 17, 2007. 
44 www.mcafee.com/us/about/press/corporate/2009/20090129_063500_j.html. See also 
http://resources.mcafee.com/content/NAUnsecuredEconomiesReport, McAfee, “Unsecured Economies: Protecting Vital 
Information”, January 2009. Projection based on survey by Purdue’s Center for Education and Research in Information 
Assurance and Security. 
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Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Cyberattacks to be a low priority hazard in Lee 
County. As described in the profile above, Cyber Attack events within the county are infrequent events with an annual 
probability of less than 0.5. Cyberattack events have a low range of impact, accounting for less than $50,000 in 
annual damages. The probable hazard magnitude for Cyberattacks is medium, including no deaths or injuries 
recorded, and less than a 24-hour warning time before an event. Table 50 outlines the hazard rankings for each of 
the hazard priority criteria related to Cyberattacks. 

Table 50: Cyberattack Hazard Priority 

Probability Maximum Impact 
Probable Hazard Magnitude Composite 

Hazard Index Death and Injury Warning Time 
Low 
Infrequent events with 
annual probability < 
0.5 

Low 
Annual Damages less than 
$50,000 

Low 
No deaths or injuries 
recorded 

High 
Less than 24 hours 

Low 

Vulnerability and Impact to People and Property 

Cyberattack typically targets traffic pipelines or powerful servers of an information technology (IT) system. Attackers 
may seek to compromise their target through service disruption or manipulation. Attacks could utilize destructive 
worms and viruses, Denial of Service exploits, and intrusions to disrupt targeted networks. Actors either inside or 
outside of the asset’s organization could carry out acts of sabotage. Attractive targets include government websites 
and high value networks45. 

Humans are the weakest link in a chain of cyber security. It remains difficult to continuously monitor and manage 
human/operator vulnerability. However, to address this weakness the County has TEXT FROM COUNTY. 

Epidemic and Pandemic Diseases 
Description 

An epidemic is a disease that affects a large amount of the population within a region. A pandemic is the same as 
an epidemic except that is affecting a large population of the entire world. Infectious diseases are caused by 
pathogenic microorganisms, such as bacteria, viruses, parasites or fungi; the diseases can be spread, directly or 

                                                           
45 World Health Organization. Infectious diseases health topics. Accessed: January 2017. 
http://www.who.int/topics/infectious_diseases/en/  
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indirectly, from one person to another. Zoonotic diseases are infectious diseases of animals that can cause disease 
when transmitted to humans.  

For the purpose of this Plan, infectious disease has been categorized as (1) pandemic and (2) localized infectious 
disease outbreaks.  

A pandemic is an epidemic that occurs over a wide geographic area, often global. Pandemic results when a new 
microorganism (or disease condition) emerges that is pathogenic for humans but to which humans have no immunity 
or prior protection. Thus, an epidemic occurs and the number of cases substantially exceeds the number of expected 
cases over a given period of time. Pandemics generally refer to infectious diseases that spread efficiently from 
person to person across the globe, although the term may be used to describe medical conditions with other risk 
factors, such as chronic illnesses like cardiovascular diseases. 

The Department of Homeland Security defines pandemic influenza as “a virulent human flu that causes a global 
outbreak, or pandemic, of serious illness.”46 Though it is fundamentally a medical event, a pandemic has the potential 
to affect people and industries around the world47. At a minimum, a pandemic could kill between 2 and 7.4 million 
people globally and infect 10s of millions more48.  

The extent and severity of a pandemic depends on the specific characteristics of the infectious disease49. Based on 
previous events, however, certain assumptions about the characteristics and effects of a pandemic have been made, 
including: 

 Universal susceptibility to the pathogenic microorganism 
 Infection rate of 30 percent of the overall population, including about 40 percent of school-aged children and 

20 percent of working adults 
 Worker absenteeism rate of up to 40 percent during peak infection times due to illness, the need to care for 

ill family members, and fear of infection 
 Epidemic periods of 6 to 8 weeks in affected communities 
 Waves (periods during which community outbreaks occur across the country) of 2 to 3 months50.  

An infectious disease outbreak is unpredictable in every aspect, and could cause social and economic catastrophe. 
For instance, influenza viruses evolve easily and unpredictably through genetic mutation and interaction with other 
viruses. As a result, new influenza subtypes continually emerge, though most only affect birds and pigs. There are 3 
types of influenza viruses: A, B, and C. Human influenza A and B viruses cause seasonal epidemics of disease 
almost every winter in the United States; scientists believe that the influenza A virus is the only one capable of 

                                                           
46 Pandemic Influenza: Preparedness, Response, and Recovery. US Department of Homeland Security. 
www.pandemicflu.gov/plan/pdf/cikrpandemicinfluenzaguide.pdf  
47 HHS Pandemic Influenza Plan. US Department of Health and Human Services, 2005. www.hhs.gov/pandemicflu/plan/  
48 WHO Outbreak Communication. World Health Organization, December 2005. 
www.who.int/csr/don/Handbook_influenza_pandemic_dec05.pdf  
49 HHS Pandemic Influenza Plan. US Department of Health and Human Services, 2005. www.hhs.gov/pandemicflu/plan/  
50 Pandemic Influenza: Preparedness, Response, and Recovery. US Department of Homeland Security. 
www.pandemicflu.gov/plan/pdf/cikrpandemicinfluenzaguide.pdf  
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causing a pandemic. Influenza type C infections cause a mild respiratory illness and are not thought to cause 
epidemics. A pandemic could be triggered by a subtype of Influenza A that has not previously circulated in humans, 
or by a strain that has progressively adapted to become more capable of being passed easily among humans. 
Though both of these circumstances are rare events, experts believe that the development of such a subtype is 
inevitable.51,52 

It is impossible to determine the exact circumstances in which an influenza virus will evolve into a pandemic. In 1 
possible scenario, clusters of respiratory illness will appear from 1 region, indicating transmission between humans. 
Once cases begin to be identified as a new influenza strain, the disease may spread rapidly to family members, 
health care workers, and the general population. Next, dozens of cases will be reported in a single day, followed by 
hundreds. If the pandemic is not stopped, it could spread globally within 3 months53. 

A localized infectious disease outbreak is a sudden rise in the occurrence of a disease. Some outbreaks are 
expected each year, like influenza, or other respiratory or gastrointestinal diseases. Such infectious disease 
outbreaks can be foodborne, waterborne, vector-borne, environmental, or transmitted person-to-person54.  

The 2014 Ebola Virus Disease (Ebola) outbreak primarily affected countries in West Africa, though Ebola cases were 
diagnosed in the United States and other countries. The Lee County Health Department monitored the situation and 
worked closely with community and state partners in preparing for and responding to situations that might be related 
to Ebola55.  

Middle East Respiratory Syndrome (MERS) is viral respiratory illness first reported in Saudi Arabia in 2012. It is 
caused by a coronavirus called MERS-CoV. Most people who have been confirmed to have a MERS-CoV infection 
developed severe acute respiratory illness. They had fever, cough, and shortness of breath. About 30 percent of 
these people died. All the cases have been linked to 6 countries in or near the Arabian Peninsula. CDC continues to 
closely monitor the MERS-CoV situation globally and work with partners to better understand the risks of this virus, 
including the source, how it spreads, and how infections might be prevented. The risk to the public is low. 

The H5N1 or avian influenza, was first detected in Guangdong, China in 1996 and has since been found in birds in 
numerous countries throughout Africa, Asia, and Europe56. Asian H5N1 was first detected in humans in 1997 during 
a poultry outbreak in Hong Kong and has since been detected in poultry and wild birds in more than 50 countries in 
Africa, Asia, Europe, and the Middle East. Six countries are considered endemic for Asian H5V1 (Bangladesh, China, 

                                                           
51 WHO Outbreak Communication. World Health Organization, December 2005. 
www.who.int/csr/don/Handbook_influenza_pandemic_dec05.pdf  
52 Types of Influenza Viruses. Centers for Disease Control and Prevention, http://www.cdc.gov/flu/about/viruses/types.htm  
53 WHO Outbreak Communication. World Health Organization, December 2005. 
www.who.int/csr/don/Handbook_influenza_pandemic_dec05.pdf  
54 Monterey Bay Flu Watch. http://cns.miis.edu/flu_watch/history.htm  
55 “Lee Memorial training staff on treating Ebola.” http://www.nbc-2.com/story/26775159/lee-memorial-training-staff-on-treating-
ebola  
56 The Prioritization of Critical Infrastructure for a Pandemic Outbreak in the United States Working Group Final Report. National 
Infrastructure Advisory Council. 16 January 2007. 
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Egypt, India, Indonesia, and Vietnam). H5N1 is the most likely cause of a potential pandemic, though it is not the only 
possible cause57.  

Location and Extent 

According to the Center for Disease Control and Prevention (CDC), the state of Florida will most likely experience 
epidemics common to the United States such as HIV/AIDS, other STDs, Tuberculosis, and Hepatitis A, B, and C 
(hav, hbv, and hcv). Depending on the scale of outbreak and type of disease, an infectious disease outbreak could 
impact Lee County significantly. The impact of an outbreak in Lee County would most likely be catastrophic. An 
outbreak could overwhelm the health system, especially since there is only 6 hospital serving the County58. As 
residents and workers became infected, employee absenteeism would increase, and the length of time necessary to 
recoup and regain lost time and money could last 6 months or longer.  

Areas with high population density are most vulnerable to the spread of an influenza virus. Other parts of the county 
with lower densities are not as susceptible to an outbreak; however, the virus can still spread in schools and 
workplaces. 

Previous Occurrences 

Although a pandemic outbreak has not occurred in Lee County, outbreaks have occurred in other places around the 
world and throughout history. Any outbreak in the country has the potential to affect Lee County. 

Three pandemics struck in the 20th century: 

 The “Spanish Flu” of 1918 killed more people in 1 year than the 14th Century “Black Death” killed in its 
entire 4-year run. The Spanish Flu infected 500 million people worldwide and killed an estimated 40 million 
people—as much as 40 percent of the earth’s 1918 population. This figure exceeds the death toll of World 
War I59. According to the Frederick County Gazette, over 200 County residents died as a result of the 
Spanish Flu, and the Frederick County fair was cancelled60.  

 The “Asian Flu” of 1957 killed approximately 70,000 Americans and between 1 and 4 million people 
worldwide. The virus first appeared in 1957, but reappeared as a second wave in America’s elderly 
community in 195861.  

 The “Hong Kong Flu” killed approximately 34,000 Americans and 700,000 people worldwide in 1968. 
Experts believe that medical advances and lessons learned from the 1957 pandemic helped to keep the 
death toll lower than previous events62.  

                                                           
57 CDC Highly Pathogenic Asian Avian Influenza. August 2015. 
58 Hospitals & Medical Centers. Lee County Southwest Florida. http://www.leegov.com/residents/medical  
59 The Prioritization of Critical Infrastructure for a Pandemic Outbreak in the United States Working Group Final Report. National 
Infrastructure Advisory Council. 16 January 2007. www.dhs.gov/xlibrary/assets/niac/niac-pandemic-wg_v8-011707.pdf  
60 http://www.gazette.net/stories/092205/middnew184935_31897.shtml Accessed December 30, 2008 
61 The Prioritization of Critical Infrastructure for a Pandemic Outbreak in the United States Working Group Final Report. National 
Infrastructure Advisory Council. 16 January 2007. www.dhs.gov/xlibrary/assets/niac/niac-pandemic-wg_v8-011707.pdf  



 

  

 Page 95 

In the 21st century, there has been one pandemic outbreak: 

 On June 11th, 2009, the World Health Organization (WHO) declared the 2009 H1N1 outbreak a global 
pandemic. The 2009 H1N1 was first detected in the US in April 2009. This virus was a combination of 
influenza virus genes not previously identified in either animals or people. The Food and Drug 
Administration (FDA) announced its approval of the first H1N1 vaccines in September. The H1N1 virus was 
not as severe as the WHO initially thought, nor severe as the 20th century pandemics. Critics claimed the 
WHO had exaggerated the danger of this virus. Based on more recent research, the WHO now estimates 
284,500 people were killed by the disease, primarily in Africa and Southeast Asia63.  

No instances of major localized disease outbreak have been reported in Lee County. Other historical non-Lee County 
major localized disease outbreak incidents include: 

 The 2014 Ebola outbreak is the largest Ebola outbreak in history and is the first Ebola epidemic in world 
history. As of July 2015, there were more than 27,952 cases and 11,284 deaths64. There have been 368 
Ebola contact-tracing cases in the United States since October 2014 in Texas, Ohio, and New York. In 
September and October 2014, there were 4 confirmed Ebola diagnoses in the U.S. One patient, who had 
traveled to Dallas, Texas from Liberia, died. Two healthcare workers who came into contact with that patient 
were treated and recovered. The 4th confirmed case was a medical aid worker who had returned from 
Guinea, who was treated in New York City and later discharged65. A number of people who were identified 
as potential Ebola patients were flown through the Frederick County airport with limited to no coordination 
with local officials.  

 A strain of bird flu, scientifically known as Highly Pathogenic Avian Influenza (HPAI), entered the Pacific 
Northwest in December 2014 by migratory waterfowl. As of July 2015, the virus has infected more than 48 
million birds in 15 states. As of August 2015, no instances had been reported in Maryland66. The virus is 
not known to threaten human health but can wipe out flocks of poultry within days. In Frederick County, 
several birds tested positive, but through a site inspection and additional testing, it was determined that the 
virus was not HPAI.  

                                                                                                                                                                                           

 

 

 
62 Monterey Bay Flu Watch. http://cns.miis.edu/flu_watch/history.htm  
63 Dawood FS, Iuliano AD, Reed C et al. (September 2012). "Estimated global mortality associated with the first 12 months of 
2009 pandemic influenza A H1N1 virus circulation: a modelling study". Lancet Infect Dis 12 (9): 687–95. doi:10.1016/S1473-
3099(12)70121-4. PMID 22738893 and Goodenough, T. (26 June 2012). "Swine flu killed 250,000 - 15 TIMES the number of 
people reported, claims international study". Mail Online. Retrieved 3 July 2012. 
64 CDC Ebola Chorological Dates of Ebola. August 2015. 
65 Centers for Disease Control and Prevention. Cases of Ebola diagnosed in the United States. August 2015. 
66 USDA Animal and Plant Health Inspection Services. http://www.aphis.usda.gov August 2015 
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 In May 2014, the CDC confirmed 2 unlinked imported cases of MERS in the U.S. Both cases were 
healthcare providers who lived and worked in Saudi Arabia, 1 in Indiana and the other in Florida. Both 
patients were hospitalized in the U.S. and made full recoveries. MERS represents a low risk to the public in 
the U.S.  

 In January 2014, Canada reported the first human infection of H5N1 virus in the Americas. The patient was 
a traveler who had recently returned from China. To date there have been no reports of H5V1 infections of 
birds or humans in the US.  

 There have been 24 confirmed cases of bovine spongiform encephalopathy (BSE) (“mad cow disease”) in 
North America from 1993 through February 201567. Twenty of the cases were in Canada and 4 in the U.S. 
Between 1996 and 2014, there were 4 U.S. cases of Variant Creutzfeldt-Jakob Disease (vCJD)68. Millions 
of cattle have been destroyed on suspicion of contracting mad cow disease, costing billions of dollars. 
National milk producers have worked on plans for limiting milk movement.  

 Since 1970, several versions of leaf blight have destroyed over 10 million acres and $1 billion in crops. 
 In 1996, a small outbreak of a fungal disease called Karnal Bunt occurred in wheat seeds in Arizona. As a 

result, more than 50 countries restricted trade with the U.S. The total cost of clean-up was around $45 
million, and the reduction in exports cost $250 million69. 

 In 1983, highly pathogenic avian influenza struck Pennsylvania. About 17 million chickens were disposed of, 
costing $86 million. The price of poultry increased, costing consumers $548 million, and an additional $7 
million in wages were lost. 

Probability of Future Events 

Lee County is likely to see future events, with historical data suggesting that the county has an annual probability 
estimated between 0.5 and 1 for Epidemic Diseases. These diseases can range from the yearly influenza to the rarer 
and even deadlier diseases such as Ebola. 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Epidemic and Pandemic Diseases to be a medium 
priority hazard in Lee County. As described in the profile above, Epidemic and Pandemic Disease events within the 
county are frequent events with annual probability between 0.5 and 1. Epidemic and Pandemic Diseases events 
have a low range of impact, accounting for less than $50,000 in annual damages. The probable hazard magnitude for 
Epidemic and Pandemic Diseases ranges from medium to high, with multiple deaths and injuries reported, and a one 

                                                           
67 Centers for Disease Control and Prevention. BSE in North America. http://www.cdc.gov/prions/bse/bse-north-america.html 
August 2015. 
68 Centers for Disease Control and Prevention. Variant Creutzfedt-Jakob Disease. http://www.cdc.gov/prions/vcjd/index.html 
August 2015. 
69 Kohnen, Anne. Responding to the Threat of Agroterrorism: Specific Recommendations for the United States Department of 
Agriculture. October 2000. 
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to two-day warning time before an event. Table 51 outlines the hazard rankings for each of the hazard priority criteria 
related to Epidemic and Pandemic Diseases. 

 

 

Table 51. Epidemic and Pandemic Diseases Hazard Priority  

Probability Score Maximum Impact 

Probable Hazard Magnitude: 

Composite Hazard Index Death and Injury  Warning  
Medium 
Frequent events with 
annual probability 
between 0.5  and 1 

Low 
Annual Damages less 
than $50,000 

High 
Deaths and Injuries 
reported 

Medium 
1 - 2 days 

Medium 

Vulnerability and Impact to People and Property 

According to the Florida Health Department: “The Department of Health has estimated that an influenza pandemic in 
Florida could result in up to 10 million persons infected, with 5 million chronically ill. An estimated 3 million persons 
may require outpatient care with an additional 71,000 hospitalizations and up to 18,000 deaths. Demands on health 
care services under these conditions would overwhelm the state's delivery system. Shifts in human and material 
resources that are normally executed during other natural disasters will not be possible since outbreaks are expected 
to occur simultaneously throughout much of the U.S.” Assuming that same proportion of population in Florida is 
susceptible to the flu, Table 52 shows what could result in Lee County. 

Table 52:Proportion of 2013 Population of Lee County Affected by Florida Influenza 

Category Population 
Percent of total 
Population  Number of people affected 

Florida Population70 19.6 million 
 

 
Florida Influenza Outbreak 10.0 million 

 
 

Florida Chronic Cases 5.0 million   
Florida Outpatient Care 3.0 million   
Florida Hospitalizations 71,000    
Florida Deaths 18,000    
Lee County Population71 661,115    
Lee County Influenza Outbreak 337,304  51% 510 out of 1000 affected 
Lee County Chronic Cases 168,652  25% 255 out of 1000 affected 

                                                           
70 Florida 2013 Population. https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-
8#q=florida%20population  
71 Lee County 2013 Population. https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-
8#q=lee%20county%20fl%20population  
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Category Population 
Percent of total 
Population  Number of people affected 

Lee County Outpatient 101,191  15% 153 out of 1000 affected 
Lee County Hospitalizations 2,395  0.36% 4 out of 1000 affected 
Lee County Deaths 607  0.092% 1 out of 1000 affected 

Similar epidemics and pandemics could influence the county greater or less depending on how severe the symptoms 
are. However, as influenza is the most common and happens on a yearly basis, this may be the best way to report 
what percent of the population could be influenced or affected. 

Exotic Pests / Diseases 
Description 

Florida has a tropical climate, unique animal and plant life, and robust agriculture industry. This can make Florida’s 
residents and industries susceptible to the introduction of foreign plant and animal pests and diseases. Medfly, citrus 
canker, and melaleuca are a few examples of alien invasive species that have had a huge impact on Florida 
residents, growers, and the State's environment in recent years. Medfly is a devastating pest of more than 200 
varieties of fruits, nuts, and vegetables. Citrus canker, a serious disease of most citrus cause’s lesions on leaves, 
stems, and fruit, as well as premature fruit drop. In Florida, not only is there an abundance of commercial citrus crops 
to serve as hosts, but there is a plethora of backyard citrus, as well. Melaleuca and other noxious weeds threaten to 
crowd out native Florida vegetation and deplete essential natural resources, including unique ecosystems such as 
the Everglades (USDA). 

Invasive exotic species are also a problem in Lee County. From Lee County, the following definitions are used to 
describe plants as either naturalized or exotic72:  

 Exotic: A species introduced to Florida, purposefully or accidentally, from its native range outside of Florida. 
 Native: A species whose natural range included Florida at the time of European contact (1500 AD).  
 Naturalized Exotic: An exotic that sustains itself outside cultivation, outside its native range (it is still exotic; it 

has not "become" native). 
 Invasive Exotic: -A naturalized exotic that is expanding its range into natural areas and disrupting naturally 

occurring native plant communities. 

Location and Extent 

The most vulnerable locations to Exotic Pests/Disease are the agricultural properties and natural areas within Lee 
County. These agricultural properties and natural areas are located mostly within the unincorporated areas of the 
County. However, residents that grow their own citrus trees can also be affected in the incorporated areas of Lee 
County. 

                                                           
72 Invasive Plants. Lee County Southwest Florida. http://www.leegov.com/conservation2020/landmanagement/invasive-plants  
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Previous Occurrences 

Citrus canker was discovered in Manatee County in 1986. It was declared eradicated by 1994. Three years later the 
plant disease was found again on the west coast of Florida where the 1980s outbreak had occurred. From August 
2002 to January 2006, the Florida Department of Agriculture and Consumer Services destroyed about 660,000 citrus 
trees, some of which were in Lee County, to prevent an outbreak of citrus canker. Many homeowners in addition to 
farms were forcibly destroyed in an attempt to control this contagious disease during that time period73. 

The Florida Department of Agriculture and Consumer Services produced a map in August 26th, 2015 that shows 
areas affected by citrus canker (shaded in blue) and other agricultural diseases (Figure 27).74 It is important to note 
that there are several concentrations of citrus canker disease in Lee County.  

 

		

                                                           
73 “Lee homeowners win final judgment in citrus canker case”, news-press.com, http://www.news-
press.com/story/news/2014/08/31/lee-homeowners-win-final-judgment-citrus-canker-case/14885737/  
74 Florida Department of Agricultural and Consumer Services. http://www.freshfromflorida.com/Divisions-Offices/Plant-
Industry/Agriculture-Industry/Citrus-Health-Response-Program/Citrus-Quarantine-and-Disease-Detection-Maps  
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Exotic Pests/Disease can cause significant economic losses to the agricultural industry. Human life is also at risk to 
some of the diseases that can be transmitted through food importation. Table 53 is a summary of the 2012 statistics 
for farms in Lee County and the property value75. This does not include private homeowners who grow and distribute 
good from their properties. 

Table 53. Farm Statistics from the USDA Census of Agriculture 

 Farm Statistics for Lee County (2012) 

Number of Farms 844 
Estimated market value of land and buildings: Average per farm $979,161 
Estimated market value of all machinery and equipment $45,487,000 
Market value of agricultural products sold $105,903,000 
……Average per farm $125,478 
Net cash farm income of operation $28,214,000 
……Average per farm $33,429 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Exotic Pests and Diseases to be a low priority 
hazard in Lee County. As described in the profile above, Exotic Pest and Disease events within the county are 
frequent events with an annual probability between 0.5 and 1. Exotic Pest and Disease events have a low range of 
impact, accounting for less than $50,000 in annual damages. The probable hazard magnitude for Exotic Pest and 
Disease events is low, including no deaths or injuries recorded, and more than three days warning time before an 
event. Table 54 outlines the hazard rankings for each of the hazard priority criteria related to Exotic Pests and 
Diseases. 

Table 54. Exotic Pests and Diseases Hazard Priority 

Probability Maximum Impact 

Probable Hazard Magnitude 
Composite 
Hazard Index Death and Injury Warning Time 

Medium 
Frequent events with annual 
probability between 0.5 and 1 

Low 
Annual Damages 
less than $50,000 

Low 
No deaths or injuries 
recorded 

Low 
Three days or 
more 

Low 

 

                                                           
75 2012 Census Volume 1, Chapter 2: County Level Data, Table 1. County Summary Highlights: 2012. USDA Census of 
Agriculture. 
https://www.agcensus.usda.gov/Publications/2012/Full_Report/Volume_1,_Chapter_2_County_Level/Florida/st12_2_001_001.p
df  
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Vulnerability and Impact to People and Property 

From the Lee County government website, the County found that there were around 4,282 species of ferns and plant 
seeds. From the total species of ferns and plants, 1,412 are considered to be exotic. Eleven (11) percent of those 
1,412 exotic plants are considered to be invasive which would amount to about 156 invasive species76. This is about 
3.6% of the total number of species within Lee County. These are considered to be the greatest threat to the natural 
species, with urban sprawl being the second greatest.  

Using data from the GIS portion of Lee County’s website77, the land uses were analyzed and considered for the 
impact estimate analysis of exotic plants. Areas that were labeled as Conservation Lands Upland, Conservation 
Lands Wetland, Density Reduction/ Groundwater Resource, Open Lands, Outer Islands, Rural Community Preserve, 
and Wetlands were considered as Natural Areas. Then using Census 2010 tract block value, the natural areas were 
given property based on the proportion of area within each tract. These were then summed to quantify the value of 
the natural areas. Because 3.65 % of species are considered invasive, that was used to quantify the potential annual 
impact that the pest species may have. The estimates of this analysis are list in the table below, with the estimated 
annual impact of around 278 thousand dollars. Table 55 shows the summary of this analysis. 

Table 55. Exotic Pests Damage Estimate 

Parameter Values 
Natural Areas Land Value $7,619,326 
Total Seed Species 4282 
Percent Not Natural 33% 
Total Exotic Species 1412 
Percent Pest 11% 
Total Exotic Pests 156 
Percent Pest of Total 3.64% 
Natural Area Value Affected by Pest Species $278,000 

Hazardous Materials Release/Spill 
Description 

Hazardous materials are widely used or created at facilities such as hospitals, wastewater treatment plants, 
universities, and industrial/manufacturing warehouses. Several household products such as cleaning supplies and 
paint are also considered hazardous materials and can be found in households and stores. Hazardous materials 
include: 

 

                                                           
76 Invasive Plants. Lee County Southwest Florida. http://www.leegov.com/conservation2020/landmanagement/invasive-plants 
77 FGDL Metadata Explorer: Search & Download Data. http://www.fgdl.org/metadataexplorer/explorer.jsp  
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 Explosives; 
 Flammable, non-flammable, and poison gas; 
 Flammable liquids; 
 Flammable, spontaneously combustible, and dangerous when wet solids; 
 Oxidizers and organic peroxides; 
 Poisons and infectious substances; 
 Radioactive materials; and 
 Corrosive materials78.  

The release of a hazardous material to the environment could cause a multitude of problems. Although these 
incidents can happen almost anywhere, certain areas of the County are at higher risk, such as near roadways that 
are frequently used for transporting hazardous materials and locations with industrial facilities that use, store, or 
dispose of such materials. Areas crossed by railways, waterways, airways, and pipelines also have increased 
potential for mishaps. Incidences can occur during production, storage, transportation, use, or disposal of hazardous 
materials. Communities can be at risk if a chemical is used unsafely or released in harmful amounts into the 
environment. Hazardous materials can cause death, serious injury, long-lasting health effects, and damage to 
buildings, the environment, homes, and other property. 

The term “release” includes spilling, leaking, pumping, pouring, emitting, emptying, discharging, escaping, leaching, 
dumping, or disposing into the environment of any hazardous material. Hazardous materials releases (HMRs) may 
be intentional or accidental, and may occur at fixed facilities or on vehicles. 

HMRs are harmful in three ways: 

1) Life safety concerns. Chemical, biological, and radiological agents can cause significant health risks to 
those exposed to them; biological agents can be additionally dangerous if they are infectious. Flammable 
and explosive materials also present life safety concerns if they are exposed to heat. 

2) Costly and delicate nature of cleanup. Any release of a hazardous material requires a thorough and careful 
clean-up of the site and decontamination of those exposed.  

3) Operational delays. Delays caused by any HMR and the ensuing evacuation and cleanup processes could 
lead to significant economic losses due to traffic delays (mobile releases) or operational shut-down (fixed 
facilities). 

Location and Extent 

Areas with multiple chemical facilities experience a greater risk of a chemical incident than other locations. However, 
almost every community in Lee County has at least one facility that stores, produces, or utilizes a hazardous 
material. Propane installations are located across the state and their presence increases the risk of an incident. 

                                                           
78 National Archives and Records Administration, “Code of Federal Regulations Title 49: Transportation” (July 1 2012), 
http://ecfr/gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr;sid=54f867044f1c9e1af52443eb305e1360;rgn=div5;view=text;node=49%3A2.1.1.3.7;idno=49;cc=ecfr  



 

  

 Page 104 

Hazardous material shipments move through the county annually; these shipments can occur at any time, day or 
night, and by means of road, rail, air and water, and often through areas with urbanized, high traffic volume routes.  

Hazardous waste/materials spills may be accidental or intentional, and may occur at fixed facilities or during 
transportation.  

Hazardous materials are widely used in public and private facilities and farms. Numerous facilities in Lee County 
store, use, dispose, or have the capacity and infrastructure to handle hazardous materials on a regular basis; under 
Title III of the Emergency Planning and Community Right to Know Act, facilities that meet certain requirements must 
report to federal, state, and local authorities. These facilities are commonly referred to as “Tier I” or “Tier II” facilities. 
There are XXX Tier II facilities located in Lee County. 

Accidental Hazardous Materials Spill 

Hazardous materials accidents can range from a chemical spill on a highway to groundwater contamination by 
naturally occurring methane gas to a household hazardous materials accident79. Potential hazards can occur during 
any stage of use from production and storage to transportation, use or disposal. Production and storage occurs in 
chemical plants, gas stations, hospitals, and many other sites. There are many reasons an unintentional hazardous 
waste/materials spill may occur. Some of these include: 

 Malfunction of equipment 
 Natural disaster 
 Accidents caused by humans80 

Intentional Fixed Facility Hazardous Materials Spill 

Hazardous material spills at fixed facilities may be internal or external to the facility. External releases may involve 
industrial storage, fires, or malicious acts. External releases may create airborne plumes of chemical, biological, or 
radiological elements that can affect a wide area and last for hours or days. Internal releases occur inside buildings 
and can be caused by a chemical spill or release of a biological or radiological agent. Internal releases can affect all 
occupants of a building, particularly if the material is distributed throughout the building through the 
heating/ventilation system81.  

Intentional hazardous material releases at fixed facilities: 

These intentional releases at fixed facilities might include: 

                                                           
79 University of Idaho Cooperative Extension System, http://www.uiweb.uidaho.edu/disaster/haz/hazmat.html  
80 Innovateus, “What is a Chemical Spill?”, http://www.innovateus.net/earth-matters/what-chemical-spill  
81 U.S. Air Force, “Protective Actions for a Hazardous Material Release”, (22 October 2001), 
Http://emc.ornl.gov/CSEPPweb/data/Reports/Misc.%20Reports/HAZMAT.pdf  
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 Deliberate release of a hazardous substance by an employee of a facility that stores or uses hazardous 
materials or produces hazardous waste;  

 Deliberate release of a hazardous substance into the water supply 
 Detonation of a “dirty bomb” – an explosive device containing radiological or biological substances that are 

released into the air upon explosion; 
 Redirection of toxic waste into water supply or ventilation system; and 
 Delivery or placement of a hazardous material inside a building. 

Intentional Mobile Hazardous Materials Spill 

Intentional mobile releases may include: 

 Release of a chemical, biological, or radiological agent from a moving vehicle or train; 
 Use of a vehicle as a dirty bomb, i.e., crashing a vehicle filled with hazardous materials into a structure or 

building or exploding the vehicle; 
 Targeting commercial/industrial chemical containers transported in bulk by both road and rail; 
 Release of hazardous materials from airplanes over densely populated areas; and 
 Release of hazardous materials into water from a boat.  

Previous Occurrences 

Accidental HMRs occur frequently at facilities throughout the country—between 2002 and 2007, 43,766 hazardous 
materials incidents were recorded in only 15 states, including 423 events in schools. The school incidents alone 
resulted in nearly 900 injuries82.  

The following is a list of HMR events in Lee County: 

November 27, 2016: A fuel tanker overturned on a major roadway in Cape Coral, shutting the road down for several 
hours. The tanker spilled about 9,000 gallons of gasoline all over the road, creating a major fire hazard. Residents 
living within a half-mile radius of the spill were evacuated from their homes as a precaution83.  

December 13, 2016: Nearly a dozen homes in a community in San Carlos Park were evacuated after a contractor hit 
a gas line, causing a leak84.  

Some examples of accidental HMRs at fixed facilities are: 

December 19, 2007: A chemical plant caught fire in Jacksonville, Florida killing four and injuring at least 14 others. 
The volatile chemicals and fuel additives produced at the plant made rescue operations difficult, and concern over 
toxic fumes caused an evacuation of the facility85.  

                                                           
82 Wattigney, WA and S Everett Jones. “Hazardous Chemical Incidents in Schools—United States, 2002-2007.” Morbidity and 
Mortality Weekly Report, 7 November 2008. 
83 http://www.nbc-2.com/story/33800101/leaking-overturned-fuel-tanker-catches-fire-in-cape-coral  
84 http://www.winknews.com/2016/12/13/homes-evacuated-due-to-lee-county-gas-leak/  
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May, 2007: 20 employees of an industrial laundry facility in Vista, California were hospitalized after bleach and 
sulfuric acid were mixed, releasing chlorine gas86.  

August of 1996: In California, an office building and several school buildings were evacuated after workers noticed 
an unusual odor and became ill. The odor was determined to be herbicide that had spilled, and the cleanup process 
took several days87. 

According to best available data at the time of this study, no intentional HMRs have occurred at fixed facilities in Lee 
County.  

United States Department of Transportation Florida State Hazard Mitigation Plan reported 782 total hazardous 
materials events reported to the State Watch Office from July 2011 to June 15, 2012. Of those events reported, 6.8% 
involved the evacuation of individuals from the area of impact. Florida has 30,638 miles of pipeline, 91% of which is 
carrying natural gas. Despite this being an efficient and generally safe means of transporting toxic/volatile material, 
between 2002 and 2011 there were 36 “serious or significant pipeline incidents” in Florida. This resulted in one 
fatality, eight injuries, and $8,126,666 in property damage88.  

Some examples of accidental mobile HMRs that have occurred in the US include: 

 At around 4 AM on June 2, 1999, a tractor-trailer carrying 34,000 pounds of highly explosive black powder 
overturned at a major interchange in Springfield, Virginia. The incident shut down northbound lanes of 
Interstate 95 and the outer loop of the Beltway, I-495. The incident took approximately 18 hours to resolve, 
disrupting both morning and afternoon commutes for thousands. No one was killed89.  

 On June 20, 1998, a train derailed in Cox Landing, West Virginia. Three of the 30 derailed cars were loaded 
with hazardous materials and leaked a combined volume of about 21,500 gallons of formaldehyde solution. 
No one was injured during the derailment, though 15 reported injuries as a result of exposure to 
formaldehyde90.  

                                                                                                                                                                                           

 

 

 
85 “Florida Chemical Plant Explosion Kills 4.” Associated Press. 19 December 2007, 
http://www.cbsnews.com/stories/2007/12/19/national/main3633135.shtml  
86 “Cleanup Winding Down on Vista Hazmat Incident.” North County Times. 11 May 2007, 
http://www.nctimes.com/articles/2007/05/11/news/top_stories/0_00_000_01_07.txt  
87 Department of Health and Human Services Agency for Toxic Substances and Disease Registry, 
http://www.atsdr.cdc.gov/HAC/pha/sancarlos/sca_p1.html  
88 Florida State Hazard Mitigation Plan, 2013 
89 Jones, Kenneth L. “Recipe for Disaster.” Fire Chief Magazine, 1 August 1999. 
http://firechief.com/mag/firefighting_recipe_disaster/ 
90 Railroad Accident Report. National Transportation Safety Board. Washington, DC, 20 June 1998. 
http://www.ntsb.gov/publictn/1999/RAR9901.pdf 
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Probability of Future Events 

Most HMRs occur with little or no warning, and can be difficult to detect until symptoms present themselves in those 
affected. Although major chemical incidents seem most threatening, it is the smaller, more routine accidents and 
spills that have a greater impact on humans, wildlife, economy, and environment. Some of the most common spills 
involve tanker trucks and railroad tankers containing gasoline, chlorine, or other industrial chemicals. 

Accidental hazardous waste/materials spills can be reported immediately following the spill, thus reducing the amount 
of time the spill is left uncontained. Most hazardous waste/materials spills occur with little or no warning, and can be 
difficult to detect until symptoms present themselves to those affected91. External releases may create airborne 
plumes of chemical, biological, or radiological elements that can affect a wide area and last for hours or days. Internal 
releases would most likely require evacuation of a facility for hours to days. Both external and internal releases would 
require extensive clean-up efforts, which could last days to months depending on the type and magnitude of the spill. 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Hazard Materials to be a low priority hazard in Lee 
County. As described in the profile above, Hazardous Material events within the county are infrequent events with an 
annual probability of less than 0.5. Hazardous Material events have a low range of impact, accounting for less than 
$50,000 in annual damages. The probable hazard magnitude for Hazardous Materials ranges low to medium, 
including no deaths or injuries recorded, and a one to two-day warning time before an event. Table 56 outlines the 
hazard rankings for each of the hazard priority criteria related to Hazardous Materials.  

Table 56: Hazardous Materials Hazard Priority 

Probability  Maximum Impact 
Probable Hazard Magnitude Composite 

Hazard Index Death and Injury Warning Time 

Low 
Infrequent events with 
annual probability < 0.5 

Low 
Annual Damages less than 
$50,000 

Low 
No deaths or 
injuries recorded 

Medium 
1 - 2 days 

Low 

 

Vulnerability and Impact to People and Property 

Several facilities in Lee County store, use, dispose, or have the capacity and infrastructure to handle hazardous 
materials on a regular basis. Some facilities that produce or use hazardous waste report their activities to Lee 

                                                           
91 U.S. Air Force, “Protective Actions for a Hazardous Material Release”, 
Http://emc.ornl.gov/CSEPPweb/data/Reports/Misc.%20Reports/HAZMAT.pdf 
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County. Hazardous materials are widely used at facilities such as hospitals, wastewater treatment plants, and farms. 
Several household products such as cleaning supplies and paint are also considered hazardous materials and can 
therefore be found at homes and stores throughout Lee. 

A commodity flow study was conducted for Southwest Florida that began in July 2015. As part of the study, the 
Interstate 75 corridor was observed in Lee County for a two-hour period. During the observation, eighteen vehicles 
transporting hazardous materials were recorded. Of the vehicles recorded, four were transporting gasoline, three 
were an unknown corrosive, two were transporting diesel, and two were transporting a hypochlorite solution92. This 
study highlighted the vulnerability of Lee County to hazardous spills as a result of transport vehicle accidents. 

Every vehicle carrying hazardous materials is at risk for an accident that could release the materials on board. The 
vehicles also could be used for malicious activity by their drivers or by hijackers.  

Violent Incidents 
Description 

Violent Incidents are primarily considered to be foreign or domestic terrorist attacks, in the form of active shooters 
and weapons of mass destruction (using biological, chemical, and radiological matter).  

Terrorism is defined in the Code of Federal Regulations as “the unlawful use of force and violence against persons 
or property to intimidate or coerce a government, the civilian population, or any segment thereof, in furtherance of 
political or social objectives.” It is the use of force or violence against persons or property in violation of the criminal 
laws of the United States for purposes of intimidation, coercion, or ransom. 

Communities are eligible to receive support from state and federal agencies under the existing Integrated Emergency 
Management System when a terrorist incident occurs in that jurisdiction. The Department of Homeland Security is the 
lead federal agency for supporting state and local response to the consequences of terrorist attacks. Terrorism is 
often categorized as “domestic” or “international.” The following descriptions explain the difference:  

 Domestic terrorism involves groups or individuals whose terrorist activities are directed at elements of the 
U.S. government or population without foreign direction93. 

 International terrorism involves groups or individuals whose terrorist activities are foreign-based and/or 
directed by countries or groups outside the United States or whose activities transcend national 
boundaries94. 

This distinction is based not on where the attack occurred but instead on the origin of the individuals or groups that 
caused it. For example, the 1995 Oklahoma City bombing was an act of domestic terrorism whereas the September 

                                                           
92 http://www.swfrpc.org/content/Agendas/2015/12-Dec/LEPC/Item9%20-
%20SWFL%20Hazardous%20Materials%20Commodity%20Flow%20Study.pdf  
93 State of Florida Enhanced Hazard Mitigation Plan, August 2013 
94 Ibid. 
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11, 2001 attacks were international in nature. Ultimately, it’s the impact of these attacks on life and property that is 
the highest priority when it comes to mitigation, preparedness, response and recovery.  

An active shooter is an individual actively engaged in killing or attempting to kill people in a confined and/or 
populated area95. Active shooter incidents can occur in schools, workplaces, places of entertainment, places of 
worship, and any other location where large groups of people gather. In most cases, active shooters use firearms 
and there is no pattern or method to their selection of victims. An active shooter can target individual victims in a 
once-off event or can carry out a mass shooting in which four or more persons are shot during an event with no 
cooling-off period between shootings96.  

Active shooter and workplace/school violence events can last minutes, hours, or days. Depending on the intent of the 
perpetrator, damages can be limited or extensive and can involve small firearms or large “stand-off” weapons (for 
example rocket propelled grenades)97. In most cases in the United States, armed attacks involve small firearms and 
are typically of short duration (i.e. less than a few hours). Aggressors may target a specific person or group of people; 
they may also seek to make a political or social statement. 

Weapons of mass destruction (WMD) are defined as (1) any destructive device as defined in 18 U.S.C., Section 
2332a, which includes any explosive, incendiary, or poison gas, bomb, grenade, rocket having a propellant charge of 
more than four ounces, missile having an explosive or incendiary charge of more than one quarter ounce, mine or 
device similar to the above; (2) poison gas; (3) any weapon involving a disease organism; or (4) any weapon that is 
designed to release radiation or radioactivity at a level dangerous to human life98.  

Although bombs are still the weapon of choice for most terrorists, many are beginning to use nuclear, biological, and 
chemical weapons for their terrorist acts. The ways they spread these contaminants vary by the type used. For an 
attack on a wider area, terrorists may use crop dusting techniques or introduce the agent into the heat and air 
conditioning system of a building. They may use an explosive device, breaking device, or fan. The terrorist’s goal is 
to reach the maximum number of people with the minimum amount of nuclear, biological, or chemical material99.  

Location and Extent 

While it is difficult to predict the exact locations and targets for a terrorist attack, there are certain factors used to 
select potential targets: 

 Produce a large number of victims and mass panic 
 Attack places that have a symbolic value 
 Get the greatest possible media attention 

                                                           
95 U.S. Department of Homeland Security. 
96 FBI 
97 Reference Manual to Mitigate Potential Terrorist Attacks against Buildings. FEMA Publication 426. December 2003 
98 Ibid. 
99 Ibid. 
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Terrorists also select targets best suited for the type of material being used. For example, some biological agents are 
not effective in sunlight. Most chemical agents are more effective indoors with limited airflow. A radioactive material 
will be most effective where large numbers of people will pass by without detecting it. Terrorists are likely to target 
heavily populated, enclosed areas like stadiums, government buildings, sporting events, airport terminals, subways, 
shopping malls, and industrial manufacturing facilities100.  

Lee County, and much of the rest of Florida, is considered to be vulnerable to violent incidents, especially terrorism, 
because of the prevalence of tourist attractions such as theme parks, beaches, cruises, and military bases.  

Previous Occurrences 

Table 57 shows the recent history of violent incidents in Lee County. Then Table 58 shows some of the larger events 
within Florida since 2011. 

Table 57: Violent Incidents in Lee County, Florida 

Date Location Incident Type Information 

November 
2009 

Sanibel Bomb 

In Sanibel, Florida, a small bomb was found in a parking lot located 
among three restaurants. Authorities said the eight inch by two inch 
by three-inch bomb was connected to a cell phone. It was rigged so 
that if the phone was called, the device would explode. The Lee 
County bomb squad responded to the scene and dismantled the 
device. Two other restaurants and a nearby road were closed for 
about four hours.101 

April 14, 2009 Sanibel Bomb 

A suspicious item that discovered on the beach in Sanibel was later 
determined to be a bomb device. The Lee County Authority Bomb 
Square arrived at the scene and assumed incident command. The 
device was detonated by bomb unit personnel.102 

June 5, 2016 
Cape 
Coral Active Shooter 

A gunman went on a shooting spring in Cape Coral, killing three 
people and injuring three others. The gunman opened fire at two 
separate location including a store.103  

July 25, 2016 Fort Myers Active Shooter 

Two teenagers were killed and at least 18 people were wounded on 
July 25, 2016 when multiple gunman opened fire outside a 
nightclub, Club Blu, in Fort Myers, FL. The attack was not 
considered an act of terror. 104  

Table 58: Major Terrorism Events in Florida since September 11, 2001 

Date Event Description 

                                                           
100 Reference Manual to Mitigate Potential Terrorist Attacks against Buildings. FEMA Publication 426. December 2003 
101 Ibid. 
102 http://www.northfortmyersneighbor.com/page/content.detail/id/501173/Bomb-unit-detonates-device-discovered-on-
beach.html?nav=5174  
103 http://www.abc-7.com/story/32149535/3-killed-including-gunman-in-cape-coral-shooting-spree  
104 http://www.nytimes.com/2016/07/26/us/fort-myers-club-blu-shooting.html?_r=0  
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Date Event Description 

December 2001  
Richard Reid unsuccessfully attempted to blow up an American Airlines Paris-to-Miami flight 
by placing explosives in his shoes.105  

April 2007  

Six schools in six different Central Florida counties received bomb threats over a seven-day 
period. One threat forced authorities to evacuate East Ridge High School in Lake County and 
another anonymous note threatened to detonate a bomb at West Port Middle and High School 
in Marion County. A similar bomb threat occurred that same day at Jones High School in 
Orlando. Two similar bomb threats occurred at Merritt Island High in Brevard County, followed 
by the arrests of two teenagers in connection with the bomb threats.106  

May 2010  
The Federal Bureau of Investigation (FBI) investigated a pipe bomb found at the scene of the 
May 10, 2010 attack at the Islamic Center of Northeast Florida (ICNEF) in Jacksonville, 
Florida. There were 60 people in the building at the time of the attack.107 

May 2011  
The FBI arrested three Pakistani-Americans, including father and son imams from South 
Florida mosques, charging them with providing financing and other material support to the 
Pakistani Taliban.108  

January 2012  
Sami Osmakac, an American citizen born in the former Yugoslavia who is a Florida resident, 
was charged with plotting a terrorist spree around Tampa, including bombing nightclubs, 
destroying bridges, and shooting police officers in the name of radical Islam.109  

June 12, 2016 
A gunman named Omar Mateen opened fire at a gay nightclub in Orlando, Florida, killing 
forty-nine people and injuring at least fifty others. The gunman was killed in a shootout with 
officers.110 

January 6, 2017 

Esteban Santiaago, a U.S. citizen and former member of the National Guard that served in 
Iraq, opened fire in a baggage claim area of the Fort Lauderdale-Hollywood International 
Airport. Five people were killed and eight were injured in the attack. The shooter claimed to 
have carried out the attack on behalf of ISIS, an FBI agent testified. ISIS has not claimed 
responsibility for this attack.111  

Probability of Future Events 

The open availability of basic shelf-type chemicals and mail-order biological research materials, coupled with access 
to even the crudest laboratory facilities, could enable the individual extremist or an organized terrorist faction to 
manufacture proven highly lethal substances or to fashion less sophisticated weapons of mass destruction (WMD). 
The use of such weapons could result in mass casualties and long-term contamination and could wreak havoc to 
both the state and national economies112.  

                                                           
105 State of Florida Enhanced Hazard Mitigation Plan, August 2013. 
106 State of Florida Enhanced Hazard Mitigation Plan, August 2013. 
107 http://www.realcourage.org/2010/05/florida-fbi-investigation/  
108 http://www.nytimes.com/2011/05/15/world/15taliban.html/  
109 http://www.nytimes.com/2012/01/10/us/florida-man-charged-with-plotting-strikes-in-name-of-islam.html?_r=1  
110 https://www.nytimes.com/interactive/2016/06/12/us/what-happened-at-the-orlando-nightclub-
shooting.html?rref=collection%2Fnewseventcollection%2F2016-orlando-shooting  
111 http://www.cnn.com/2017/01/17/us/fort-lauderdale-shooter-isis-claim/  
112 State of Florida Enhanced Hazard Mitigation Plan, August 2013. 
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Unlike natural disasters, there are relatively few methods to predict the time or place of a WMD/terrorist event. This 
fact negates the “watch” and “warning” time phases. As outlined in the State of Florida Enhanced Hazard Mitigation 
Plan, the action phases for a WMD/terrorist event will be Prevention, Protection, Mitigation, Response, and 
Recovery. Activities associated with each action are detailed below:  

Prevention Phase  

 The actions during this phase are those taken by local, state, and federal agencies to monitor and 
coordinate intelligence and other potential indicators to prevent, defend against, prepare for, and mitigate 
the impacts of terrorist attacks against our nation.  

 The state uses intelligence provided by Fusion Centers, Joint Terrorism Taskforces, and Regional Domestic 
Security Taskforces.  

Protection Phase  

 The actions during this phase are those taken by local, state, and federal agencies to limit the impacts of a 
potential event on a specific area.  

 These actions could occur during the threat of a natural event such as a hurricane, or during a terrorist 
threat.  

Mitigation Phase  

 The actions during this phase are those that require time to carry out. They include mitigation, training, 
planning, public awareness, and any activities that require long-term programs to accomplish their 
objectives.  

 These pre-disaster activities take place in the normal living and working environments of the participants.  

Response Phase  

 The actions during this phase are those emergency response activities taken during the first 72 hours to a 
few weeks after the incident.  

 These actions are those taken immediately after an incident with the major goal of saving lives, alleviating 
suffering, and preventing further disaster.  

 When responding to disaster events, the National Incident Management System (NIMS) will be used by 
trained/qualified staff to manage the response actions.  

Recovery Phase  

 The actions during this phase are those taken during the first one to two months after the incident.  
 These actions, which begin immediately after the emergency response operations, have the goal of 

returning the state and citizens to normal conditions.  
 The emphasis will transition from saving lives to cleanup of the affected areas and returning people to 

normal activities.  



 

  

 Page 113 

 

Vulnerability and Risk Assessment 

Hazard Ranking 

The priority hazard ranking process for the 2017 HIRA determined Violent Incidents to be a low priority hazard in Lee 
County. As described in the profile above, Violent Incident events within the county are infrequent events with an 
annual probability of less than 0.5. Violent Incident events have a low range of impact, accounting for less than 
$50,000 in annual damages. The probable hazard magnitude for Violent Incidents is high, including deaths and 
injuries reported, and less than a 24-hour warning time before the event. Table 59 outlines the hazard rankings for 
each of the hazard priority criteria related to Violent. 

Table 59: Violent Incidents Hazard Priority 

Probability Maximum Impact 
Probable Hazard Magnitude: Composite 

Hazard Index Death and Injury  Warning Time 

Low 
Infrequent events with 
annual probability < 0.5 

Low 
Annual Damages less 
than $50,000 

High 
Death and injury 
reported 

High 
Less than 24 hours 

Low 

Vulnerability and Impact to People and Property 

Based on the researched historical events in Lee County and throughout Florida, the data indicated that if a violent 
incident was to occur, that there could be an estimated 5 deaths and 21 injuries as a result of the event. 
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Conclusions on Vulnerability 
Assessment 
The hazard profiles presented in this section were developed using best available data and result in what may be 
considered principally a qualitative assessment. It relies heavily on historical and anecdotal data, stakeholder input, 
and professional and experienced judgment regarding observed and/or anticipated hazard impacts. It also carefully 
considers the findings in other relevant plans, studies and technical reports. 

Loss Estimates 
As described in the hazard-specific estimated loss sections, the County has experienced at least 606 hazard events 
since 1950, as recorded in the NOAA NCEI Storm Events Database. Table 60 summarizes the estimated annualized 
damages.  

Table 60: Summary of Estimated Annualized Damages by Hazard Type 

Hazards 
Annualized 
Occurrence 

Per Year Total 
Damage 

Annualized 
Deaths Reported 

Annualized 
Injuries Reported 

Natural Hazards 

Coastal Erosion 0.15 $0  0 0 

Coastal Flooding (Storm Surge) 0.31 $184,000 0 0 

Drought/Extreme Heat 0.21 $0 0.211 0 

Flood 2.3 $201,000 0 0.0952 

Freeze/Extreme Cold 0.76 $1,590,000 0 0 

Hurricane Wind Damage 0.71 $128,000,000 0.0952 1.43 
Thunderstorm 
Winds/Lightening/Hail 6.2 $564,000 0.2 0.467 

Tornado 2.1 $951,000 0.0156 0.516 

Wildfire 0.72 $59,700 0 0 
Manmade Hazards 

Aircraft Crashes 0.71 $0 0.857 0.429 
Cyber Attacks 0.5 $0 0 0 
Epidemic/Pandemic Diseases 1 $0 0.092 0.51 
Exotic Pests/Diseases 1 $278,000 0 0 
Hazardous Materials 0.19 $0 0 0 
Violent Incidents 0.4 $0 5 21 
Totals 17.103 $132,000,000 6.47 24.4 
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Critical Facilities 
As described in each hazard-specific section, hazards with defined spatial extents were intersected with critical 
facility locations. Table 61 summarizes the number of critical facilities within Lee County that are exposed to natural 
hazards like Flood, Wildfire, and Coastal Erosion. The WUI Risk Index includes critical facilities in a Risk Index zone 
equal to or greater than -5, considered “moderate impact”. 

Table 61: Critical Facilities Impacted by Flood, Wildfire and Coastal Erosion 

City Name Flood Zone WUI Risk Index >= -5 Coastal Erosion Zone 

City of Bonita Springs 
A 1 

21,314 N/A AE 22 

X 46 

City of Cape Coral 
AE 67 

38,825 N/A 
X 51 

City of Fort Myers 

A 1 

15,146 N/A AE 52 
X 6 

City of Sanibel 
AE 29 

4,615 N/A 
VE 2 

Town of Fort Myers Beach 
AE 14 

2,635 14 
VE 11 

Unincorporated County 

A 6 

110,395 5 
AE 283 

VE 4 
X 82 

Village of Estero 
AE 23 

15,239 N/A 
X 10 

Hazard Ranking  
The purpose of the hazard ranking is to categorize and prioritize all potential hazards for Lee County based on risk. 
Combined with the asset inventory and quantitative vulnerability assessment, the summary hazard classifications 
allow for the prioritization of those high hazard risks for mitigation planning purposes, and more specifically, the 
identification of hazard mitigation opportunities for Lee County to consider as part of their proposed mitigation 
strategy. Each hazard was ranked from 1 (low), 2 (medium), and 3 (high) in four categories, which were then 
weighted and averaged together to develop a Composite Hazard Index. This index was then used to rank the 
hazards as High, Medium, or Low overall to give the community some sense of how the hazards ranked in 
comparison to the others. Table 6 provides a summary of the categories used to rank the hazards and their weighted 
values for the Composite Hazard Index. 
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The overall summary of the different hazards is shown in Table 62. The four highest priority hazards were Tornados, 
Thunderstorms, Flooding, and Hurricane Wind Damage and were labeled as composite high priority. The composite 
medium priority hazards were Aircraft Crashes, Wildfire, Epidemics Diseases, and Coastal Flooding. Violent 
Incidents, Coastal Erosion, Drought/Extreme Heat, and Cyber Attacks have a low Composite Hazard Index, but 
ranked high in one or more of the individual categories that make up the composite index. 

Table 62: Overall Hazard Priority Summary 

Hazard Probability 
Maximum 
Impact 

Probable Hazard Magnitude Composite 
Hazard 
Index 

Death and 
Injury Warning Time 

Coastal Erosion High Low Low Low Low 
Coastal Flooding (Storm Surge) Low High Low Medium Medium 
Drought/Extreme Heat Low Low High Low Low 
Flooding High High Medium High High 
Freeze/Extreme Cold Medium Low Low Low Low 
Hurricane Wind Damage Medium High High Medium High 
Thunderstorm 
Winds/Lightening/Hail 

High High High Medium High 

Tornado High High High High High 
Wildfire Medium Medium Low High Medium 
Aircraft Crashes Medium Low High High Medium 
Cyber Attacks Low Low Low High Low 
Epidemic/Pandemic Diseases Medium Low High Medium Medium 
Exotic Pests/Diseases Medium Low Low Low Low 
Hazardous Materials Low Low Low Medium Low 
Violent Incidents Low Low High High Low 
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Introduction 
This section presents the hazard mitigation goals and objectives to reduce or avoid long-term vulnerabilities to those 
hazards contained in the vulnerability assessment and the guiding principles underlying the development of these 
goals and objectives. For the update to be adopted in 2017, the LMS Working Group reviewed and decided to retain 
the goals and objectives from the previous update. 

Guiding Principles 
Principles guiding the county’s hazard mitigation effort have been identified in the Lee County CEMP’s Mitigation 
Function section. These principles, presented here, serve as the framework for organizing the Local Mitigation 
Strategy’s Goals and Objectives. 
The local mitigation strategy should consider: 

 Preventive activities that focus on reducing the risk to people and property from identified hazards. 
 Property protection activities to reduce or avert property damage on a building by building or parcel basis 
 Natural resource protection activities to preserve or maintain natural areas. 
 Emergency services measures or activities, taken during the disaster incident, caused by an identified 

hazard, that reduce its impact. 
 Structural projects that help keep the hazard’s impact away from an identified area. 
 Public information activities that advise property owners, potential property owners, and visitors about 

hazards, and ways to protect people and property from hazards. 
 Pre- and post- disaster redevelopment and mitigation policies and procedures designed to reduce or avert 

the community’s future disaster potential 
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Local Mitigation Strategy Goals and 
Objectives 
Goal 1 

 Support prevention activities and projects that reduce the risk of life and damage to property from identified hazards. 

Objective 1.1 

 Preventive activities that are addressed in various comprehensive planning and land document regulations shall be 
governed by the appropriate goals, objectives and policies contained in the following documents: 

 City of Bonita Springs: City of Bonita Springs Comprehensive Plan and the Conservation/Coastal 
Management Element 

 Cape Coral: City of Cape Coral Comprehensive Plan Coastal Management Element, Goal 4 
 City of Fort Myers: The City of Fort Myers Comprehensive Plan; including Section 1: Future Land Use, 

Section 4: Municipal Services, Section 5: Conservation and Coastal Management, Section 6: Recreation 
and Open Space, and Section 7: Public Safety; as well as the City of Fort Myers Growth Management 
Code. 

 City of Sanibel: Section 3.1.1. Hurricane Safety (Objectives 2, 5 and 6); Section 3.2.1. Coastal Zone 
Protection (Objectives 3 and 6); Section 3.3.3. Transportation (Policy 5.4); Section 3.4.1. Intergovernmental 
Coordination (Policy 1.4); Section 3.5.1. Capital Improvements (Objective 2); Section 3.6.2. Future Land 
Use (Objective B1) 

 Town of Fort Myers Beach: The Beach Comprehensive Plan Sections 4 Future Land Use Element, 5 
Coastal Management Element, 6 Conservation Element, 9 Stormwater Management Element and 11 
Capital Improvements Element as well as the Town’s Land Development Code.” 

 Unincorporated Lee County: Lee Comprehensive Plan and Lee County Land Development Code   

Objective 1.2 

Continue to support the efforts to purchase environmentally sensitive areas, according to the ranking criteria set forth 
by the CLASAC committee, that promote the preservation of open space in specified hazard areas using 
Conservation 2020 funds, and to leverage other funding sources by working with state land acquisition and land 
management agencies. 

Objective 1.3 

 Continue to enforce floodplain regulations that provide greater flood protection than required under current National 
Flood Insurance Program standards. 
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Objective 1.4  

Continue to support the South Florida Water Management District’s efforts to increase the storage capacity to retain 
stormwater in the Estero Watershed. 

Objective 1.5 

Give high priority to projects that improve the ability of current drainage systems to convey or divert stormwater 
flooding from areas of the county and the component municipalities that have suffered repeated flooding events. 

Objective 1.6 

Beach and dune maintenance projects designed to maintain and preserve the private and public investment of 
coastal areas shall be funded according to the County’s, the component municipalities’, and the Captiva Erosion 
Prevention District’s ten-year beach erosion control plans. 

Objective 1.7 

Continue programs supporting the Lee Plan and municipal comprehensive planning initiatives and land development 
regulations. 

Objective 1.8 

Continue enforcement of current land development and floodplain regulations. 

Objective 1.9 

Continue to support and seek funding for current surface water management program improvements.  

Objective 1.10 

Review developments falling below SFWMD review for water quantity requirements.   

Objective 1.11 

Continue current drainage system maintenance program of County canals & roadside ditches.   

Objective 1.12 

Evaluate and recommend changes to County and municipal codes and ordinances to assure sufficient protection of 
the public’s safety and property to natural and human caused hazards. 
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Objective 1.13 

 Continue to implement Long Range Beach Erosion Control Budget Plan. 

Objective 1.14 

High hazard area developments working within already approved development levels should prepare refuge space 
on site and still contribute to shelter space off site. 

Goal 2 

Support activities and projects that reduce or avert property damage on properties that have suffered repeated 
damage from identified hazards. 

Objective 2.1 

Obtain funding for projects to acquire and/or relocate repetitive loss properties, as defined by the Federal Emergency 
Management Agency that have a benefit to cost ratio of 1.0 or better. 

Objective 2.2 

Obtain funding to elevate, or otherwise retrofit, repetitive loss properties, as defined by the Federal Emergency 
Management Agency, that have a benefit to cost ratio of 1.0 or better.  

Objective 2.3  

Examine the feasibility of enacting development standards in urban/wild land interface areas to mitigate future fire 
losses, which will include vegetative buffers, fire-resistant roofing materials, screened gable and roof openings, and 
minimum driveway width requirements for fire response vehicles. 

Objective 2.4  

Attempt to improve the county and the component municipalities Building Code Effectiveness Rating System ratings 
to reduce homeowner insurance policy rates on new construction.   

Objective 2.5 

Continue and/or enact freeboard requirement for new construction located in the B, C, and X Zones of the 
community’s floodplain.    
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Objective 2.6 

Incorporate hazard mitigation measures in any rehabilitation or reuse of existing public facilities, structures, buildings, 
and historic structures. 

Objective 2.7 

Hazard-proof existing and proposed critical facilities and historic structures, in regards to location and construction. 

Goal 3 

Support natural resource protection activities that preserve or maintain natural areas. 

Objective 3.1 

Continue current wetland coordinating/evaluation programs with state and water management agencies. 

Objective 3.2 

Continue enforcing erosion sedimentation and control regulations that reduce how much sediment enters natural 
areas when development takes place.   

Objective 3.3 

Support the continued purchase of lands through several local, state and federal programs that promote the 
preservation of natural areas.  

Objective 3.4 

Support the continued efforts to conserve, preserve, and restore forest, wetlands and coastal natural features, and to 
renourish the beach front and other natural resource areas. 

Objective 3.5 

Protect and restore the ecological functions of wetland systems to ensure their long-term environmental, economic, 
and recreational values, including hazard mitigation practices. 

Objective 3.6 

Promote the use of agricultural practices which are compatible with the protection of natural systems. 
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Objective 3.7 

Reassess build-out population in the Coastal High Hazard area, and determine how it can be reduced. 

Goal 4 

Support the achievement of emergency services activities taken during a disaster incident to reduce the hazard’s 
impact. 

Objective 4.1 

Continue efforts to gain a better understanding of the community’s vulnerability to flood, wind, erosion, drought, and 
wildfire impacts through hazard identification and vulnerability assessment studies. 

Objective 4.2 

Continue the program to place additional water gauging stations equipped with telemetry access to monitor water 
levels in coastal and stormwater areas. 

Objective 4.3 

Continue to support projects that fund building or retrofit projects that reduce the community’s hurricane shelter 
space deficit. 

Objective 4.4 

Support efforts to fund improvements to critical roadway links causing congestion on evacuation routes for Category 
1 through 3 hurricanes. 

Objective 4.5 

Continue efforts to identify and fund critical facilities that need mitigation protection due to their importance in helping 
the community respond to and recover from identified hazards. 

Objective 4.6 

Floodproofing of critical facilities within the defined Coastal High Hazard Area shall receive priority for grant funding 
requests. 

Objective 4.7 

Examine the feasibility of designing water, sewer, and power infrastructure facilities so that they can function during a 
500-year flood event. 
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Objective 4.8 

Each component municipality will either prepare a comprehensive emergency management plan (CEMP) or adopt 
the County’s CEMP. 

Objective 4.9 

Identify and encourage incorporation of emergency power supplies to critical facilities and other public and private 
facilities integral to the operation, particularly with respect to health and safety support functions. 

Objective 4.10 

Evaluate the effectiveness of existing emergency power supplies to critical facilities and implement enhancements as 
needed to provide three to five days of functional operation. 

Objective 4.11 

Continue to refine the vulnerability assessment of residents and properties to natural and human caused hazards 
based on the latest scientific and technically based data. 

Objective 4.12 

Continue developing and refining plans for the safe evacuation of residents exposed to natural and human caused 
hazards, to include alternative modes of transportation to be used following a disaster. 

Objective 4.13 

Provide wind protection measures to public buildings that will serve critical roles in response recovery activities.  

Objective 4.14 

Continue funding current hazard warning program.  

Objective 4.15 

Identify suitable sites for temporary housing sites.    

Objective 4.16 

Continue and/or consider enacting Five-hundred-year critical facility elevation requirement.  
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Objective 4.17 

Continue to develop health and safety emergency plans supporting county and municipal comprehensive emergency 
management plans. 

Objective 4.18 

Develop and maintain a program that pre-positions a basic load of fuel, generators, food and clean water at 
Geographic Division centers to provide self-sufficiency for 48 - 72 hours until the full extent of the damage 
assessment is complete. 

Goal 5 

Support efforts to obtain funding for engineered projects that help keep the hazard’s impact away from identified 
vulnerable areas. 

Objective 5.1 

Seek federal and state funding to design and complete capital improvements to improve stormwater flow. 

Objective 5.2 

Support the policy of using diversions to restore historical water flows and basin boundaries altered due to 
development, road construction or past agricultural practices and patterns when they pose no adverse impact to 
nearby properties or when the impact is adequately accommodated. 

Objective 5.3 

Support efforts to fund channel modifications contained in Lee County’s Non-Regulatory Surface Water Management 
Plan. 

Objective 5.4 

Develop and implement a schedule for shuttering and floodproofing essential Community buildings. 

Objective 5.5 

Support efforts to restore and maintain beaches that reduce the hazard’s impact to vulnerable areas and protect 
infrastructure. 
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Goal 6 

Encourage public support and commitment to local hazard mitigation efforts by showing its benefits through public 
information activities that advise property owners, potential property owners, and visitors about hazards, and ways to 
protect people and property from these hazards and the benefits of protecting our natural resources. 

Objective 6.1 

Develop and carry out public information programs for hazard mitigation that emphasize its direct benefits to citizens, 
including the public and private sector. 

Objective 6.2 

Maintain a comprehensive multi-media /multi-lingual public information strategy to disseminate information programs 
on hazard mitigation that uses several communication methods, including the public and private library system, the 
public and private school system, the community’s telephone directories, the Lee County All-Hazards Guide, 
community awareness seminars for citizens and business interests, the community’s web sites, and other 
communication devices such as electronic message centers, talking books and other digital media (CD, DVD). 

Objective 6.3 

Continue to work with community realty associations to improve participation in the voluntary real estate disclosure 
program for flood hazards. 

Objective 6.4 

Continue efforts to support funding programs that provide assistance to property owners on ways to mitigate property 
from identified hazards. 

Objective 6.5 

Continue current map information programs. 

Objective 6.6 

Annually send repetitive property loss owners information on ways to reduce flood losses. 

Objective 6.7 

Improve participation rate in voluntary real estate disclosure program. 
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Objective 6.8 

Continue to distribute Lee County Flood Brochure to local real estate agencies. 

Objective 6.9 

Continue funding flood technical assistance program. 

Goal 7 

Maintain current pre-and post disaster redevelopment and mitigation policies and procedures designed to reduce or 
avert the community’s future disaster potential. 

Objective 7.1 

Post disaster redevelopment and hazard mitigation policies and procedures shall be governed by goals, objectives 
and policies contained in all existing and developing Post Disaster Redevelopment Plans. 

Objective 7.2 

Objectives and policies contained in all existing and developing Post Disaster Redevelopment Plans shall be carried 
out through the appropriately adopted Post Disaster Ordinances following a major or catastrophic disaster. 

Objective 7.3 

In areas that have been severely devastated, establish a multi-agency team within the Recovery Task Force to 
undertake changes to plats or multiple parcel sites to provide for a better community reconstruction strategy, rather 
than just issuing emergency permits. 

Objective 7.4 

Amend community land development regulations to require eradication of exotic vegetation that poses a health and 
safety threat to the proposed development or potentially blocks access to response agencies. 
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Introduction 
Determining and ranking mitigation initiatives focuses on specific projects that address goals and objectives 
contained in this Joint Unified Local Mitigation Strategy. This procedure will be carried out by the LMS Working Group 
using the ranking process described in this section. The current mitigation initiatives projects and their ranking 
approved by the Working Group are also presented. 

On-going programs established to address goals and objectives in the LMS will be identified in an approved action 
plan. This plan contains a short title or description of the program supporting the mitigation strategy’s goals and 
objectives, the dollar amount set aside in the current budget year for the program, who is responsible for 
administering the program, and the status of the program’s activities. It will also track initiatives that have received 
funding. 

Ranking Mitigation Initiatives 
Based on the vulnerability assessment and risk analysis completed in the risk analysis presented in this LMS, hazard 
mitigation initiatives and projects have been identified. These projects are ranked according to criteria approved by 
the LMS Working Group. The process focuses on assigning a priority to projects or studies designed to avoid, avert 
or reduce impacts of identified hazards and further assigns a numerical score that represents its priority based on 
how well the project meets each identified criterion.  

Ranking of proposed projects is conducted by the entire voting LMS Working Group present at the meetings when 
ranking determinations are made. The sponsoring agency/organization presenting a project for consideration 
completed a ranking worksheet, assigning a value for each criterion except for the “Level of Public Demand” 
condition. The Working Group then reviewed the project, assigned a value for the above-named criterion, reviewed 
the presented score for accuracy, and approved a priority ranking for the proposed project. This process is completed 
for all projects regardless of jurisdiction or sponsoring agency. Each member organization gets one vote.  

Appendix C shows the Mitigation Initiative Ranking Worksheet used by project sponsors and the Working Group 
members to evaluate the mitigation initiatives. Committee members received a completed worksheet for any projects 
being proposed for inclusion in the Joint Unified Local Mitigation Strategy.  Projects were then ranked according to 
the total number score determined for each project. 

The parameters used to rank the projects include the following: 

 Addressed in Community Comprehensive Plans, Programs and Policies: 
 Consistent with existing regulatory framework: 
 Probability of funding:(with local funds) 
 Community Rating System Credit 
 Community Benefit 
 Community Exposure to identified hazard: 
 Level of Public Demand, County wide 
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 Complexity of Implementation: 
 Estimated Ratio of Benefit vs. Cost: (FEMA cost benefit analysis preferred) 
 Critical Service Improvement: 
 Time frame to complete project: 

Hurricane shelter projects go through an additional set of parameters that evaluates such factors as: storm surge 
vulnerability, building construction, increase in shelter capacity, and project cost effectiveness. Any projects 
submitted for federal funding must include a cost benefit analysis using approved methodology and consider dollars 
lost to the community. 

Mitigation Initiatives 
Table XX contains the current Joint Unified Local Mitigation Strategy Initiatives for Lee County. It includes the ranking 
for each project submitted by Lee County and municipalities, its estimated cost, whether the project is eligible for 
Hazard Mitigation Grant Program (HMGP) funding, comments on project completion or status, and which local 
mitigation strategy goal and objective the project meets. It also contains the priority ranking of selected projects to 
receive HMGP funding for a federally declared disaster and all repetitive loss projects.  A vulnerability analysis has 
been completed for each initiative included in this LMS. 

[Insert Mitigation Initiatives Table when complete.] 

Approved Action Plan 
Table XX contains the most recent approved action plan for on-going programs supporting the Joint Unified Local 
Mitigation Strategy for Lee County.  

[Insert table.] 
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Introduction 
This section describes the method and schedule for monitoring, evaluating the local mitigation strategy on both an 
annual and a five-year planning cycle. It presents the method and schedule for monitoring and evaluating the 
strategy. It also identifies other local planning mechanisms available to help implement the goals, objectives and 
activities presented in the local mitigation strategy. It also covers how continued public participation in maintaining the 
local mitigation strategy will be achieved. 

Strategy Monitoring, Evaluation and Update 
The Lee County Disaster Advisory Council is designated to guide pre-disaster hazard mitigation efforts and on-going 
mitigation efforts. This council, initially formed in 1990 as the Recovery Task Force, has been established by the 
County’s Post Disaster Ordinance and also serves as the County’s Local Mitigation Strategy Workgroup. The Local 
Mitigation Strategy Workgroup Chair coordinates mitigation activities and is responsible for monitoring the plan.  
Membership on the council includes: 

 County department heads from a variety of administrative and operational agencies 
 Community representatives from the Chamber of Commerce, hospital, religious community, utility 

companies 
 Liaisons from each municipal government (Bonita Springs, Cape Coral, Ft. Myers, Ft. Myers Beach and 

Sanibel) 
 School and independent fire district representatives 
 Regional governmental bodies 
 Other representatives as appointed by the Board of County Commissioners 

The council meets monthly, as necessary. Meetings are advertised to the public and official minutes are kept and 
made available to a variety of agencies, as well as the public. The monitoring of the mitigation initiatives is done at 
these meetings by allowing the status of the LMS mitigation initiatives to be put on paper and updated in the plan. 
The recording of this monitoring in the plan is done by the LMS Chair. 

The council also oversees the county’s recovery and reconstruction process. It serves as an advisory body to the 
Board of County Commissioners on recovery, reconstruction, economic redevelopment, and mitigation issues. 

Annual Update Process 

Administrative Code. This rule requires submittal of an annual LMS update to the Florida Division of Emergency 
Management by the last working weekday of each January. To meet this deadline, the following items will be updated 
in late December/early January of each year. This update will be completed by the Division of Public Safety with input 
from Working Group members. The evaluation of the mitigation projects and their applicability to community goals 
and interests may cause projects to be removed or added to the list at these meetings. Additions and removals will 
be done by the LMS Chair. 
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 Working Group membership 
 Updated or revised goals and objectives 
 Mitigation initiatives 
 Existing planning mechanisms 
 Changes to the Working Group organization and/or planning process. 
 Progress made on approved action plan 

Concurrently, an annual evaluation report will also be prepared and submitted to the elected governing bodies, 
released to the media and made available to the public.  The Local Mitigation Strategy Working Group Chair will 
prepare the report. It will address the following: 

 Description of how the report was prepared and submitted to the governing body, released to the media and 
made available to the public 

 How the reader can obtain a copy of the strategy or evaluation report 
 A review of each recommendation or action item in the action plan and how much was accomplished during 

the previous year 
 A discussion of why any objectives or action items were not completed or reached or why they maybe 

behind schedule 
 Recommendations for new projects or revised recommendations 

Five Year Update Process 

To meet the 5-year LMS Update requirement, The Division of Public Safety, with input from Working Group 
members, will review the entire document to be sure that the information included accurately reflects the status of the 
County and its jurisdictions. The process that outlined for the annual update will be followed for the 5-Year LMS 
update. All sections of the LMS document will be updated as necessary. 

Incorporating into Existing Planning Mechanisms 

The following planning documents and processes have and will continue to be used to implement the goals, 
objectives, and initiatives contained in this strategy. They are briefly described along with the responsible party to 
implement  

County and Municipal Comprehensive Plans 

These plans contain goals, objectives and policies to guide the pre-disaster mitigation programs to address natural 
disasters, hazardous materials and fire. For example, the county plan contains a goal specially addressing hazard 
mitigation (Goal 110). Within that goal is a policy to adopt and maintain a flood plain management plan that analyzes 
the flooding problem of the unincorporated areas of Lee County, inventory the flood hazard area, review possible 
activities to remedy identified flooding problems, select appropriate alternatives, and formulate a schedule for 
implementation (Policy 110.1.5). Adoption of this local mitigation strategy will incorporate the requirements of this 
comprehensive plan policy. 
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Florida Statues allow local governments to amend comprehensive plans several ways. The regular amendment cycle 
is the option most likely to be used to incorporate or implement local mitigation strategy. Amendments to 
comprehensive plans are usually considered once a year. Deadlines for applications vary by community.  

Responsible Parties: Lee County- Community Development Division of Planning; City of Bonita Springs; Town of 
Fort Myers Beach; City of Cape Coral; City of Fort Myers; City of Sanibel. 

County and Municipal Capital Improvement Programs (CIP) 

These programs are planning and budgetary tools that rank project funding to reflect a community’s infrastructure 
needs for a given time period (usually five years). In Florida, these programs consist of projects that comply with the 
government’s comprehensive plan. They are used to fund projects and programs that avert or reduce both current 
and future damage potential to existing and new buildings to certain hazard types.  

These programs are updated annually. Amendments to CIPs are usually made before the next annual review period 
and approved by the community’s elected governing body. 

Responsible Parties: Lee County- Administrative Services, Department of Transportation, Construction and Design 
Utilities, Solid Waste and Natural Resources; City of Bonita Springs; Town of Fort Myers Beach; City of Cape Coral; 
City of Fort Myers; City of Sanibel.  

County and Municipal Land Development Regulations, Zoning Ordinances and 
Building Codes 

Land development regulations or codes usually contain a codification of the land development ordinances of a 
community. They can be used to carry out actions that mitigate damage to new buildings and structures through 
design considerations. They also can be used to define type, density and intensity of land uses in identified areas 
that account for natural and human caused hazards. Examples of codes that can be used to mitigate hazards 
contained in this strategy include the Florida Building Code (structural), the Fire Prevention Code (fire and life safety), 
the Lee County Coastal Construction Code and each community’s Flood Plain Management Ordinance. Low density 
zoning categories can also be used to reduce the amount and type of land uses exposed to certain types of hazards.    

Advisory committees are used by Lee County to review changes to land development regulations. These committees 
(Land Development Advisory Committee and Executive Regulatory Oversight Committee) meet monthly or every 
other month to review and recommended changes to proposed County ordinances and regulations. Once finalized, 
these changes are sent to the governing body for public hearings.  

Responsible Parties: Lee County- Community Development Division of Planning, Division of Development 
Services; City of Bonita Springs; Town of Fort Myers Beach; City of Cape Coral; City of Fort Myers; City of Sanibel. 

Five Year Strategic Plans 

Used by governmental and private agencies alike to identify the long-term direction to be taken in carrying out the 
agency’s defined mission, these plans can be used to identify strategies, tasks, projects and time frames to 
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accomplish local mitigation strategy related goals and objectives. These plans usually focus on projects but also 
could be used to define an agency’s or elected body’s policy toward mitigating risk to identified hazards.  

Surface Water Management Plans 

Lee County maintains plans that identify existing flowways, streams and runoff rates for watershed basins and 
provides recommendations for protection and improvement of each flowway and stream. This is done to protect lands 
from additional flooding that might be caused from downstream developments.  

Each plan is approved by the Board of County Commissioners. 

Responsible Party: Lee County Surface Water Program, Division of Natural Resources Management. 

Beach Management Plan 

This plan addresses the restoration and maintenance needs of the County’s beaches that are in a critical state of 
erosion. This addresses mitigation efforts related to the erosion hazard.  

Responsible Party: The Coastal Advisory Council is a Board of County Commissioner appointed body overseeing 
the maintenance of this plan. It holds monthly public meetings to discuss and review projects and to establish the 
budget to expend tourist tax funds for beach related activities.  

The Lee County Post Disaster Ordinance (95-14) 

The ordinance establishes the organizational framework for addressing hazard mitigation issue and policy 
development, the duties and responsibilities of the Disaster Advisory Council and the Post Disaster Recovery Task 
Force, the duties and responsibilities of the position designed to coordinate hazard mitigation activity in the post 
disaster setting, and the county’s build-back policy for repairing and rebuilding damage structures. 

Responsible Party:  Lee County Division of Public Safety, Emergency Management.  

Lee County Community Wildfire Protection Plan(s) 

These plans are designed to address a specific wildfire problem to a community. They can take a variety of forms 
and usually address local forest or range conditions, values-at-risk and priorities for action. At a minimum, they 
identify and prioritize areas for hazardous fuel reduction treatments and recommend the types and methods of 
treatment that, if completed, reduces to wildfire risk to the community. These plans can be developed for 
communities at risk to wildfire hazard, and one will be developed for the entire county in 2010. Mostly likely the 
wildfire vulnerability analysis in the updated will be reviewed by the contractor hired by the state. 

Responsible Parties: Florida Division of Forestry 
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Comprehensive Emergency Management Plan 

This document contains elements which address natural and man-made emergencies which effect the County. The 
comprehensive emergency management plan outlines the purpose, organization of, responsible agencies and 
officials of Lee County in the mitigation of, preparation for, response to, and recovery from emergencies and 
disasters. In the last update of the CEMP, the information required for the LMS for repetitive loss properties was 
integrated into this plan. 

Responsible Party:  Lee County Division of Public Safety, Emergency Management.  

Current Integration into Existing Planning Mechanisms 

Fort Myers Water Front Visioning Plan 

This plan outlines a vision for development along the Fort Myers down town water front. The critical facility list 
updated during the planning process was used to identify the critical facilities in this smaller geography within the 
county and a critical facilities map was produced for the waterfront area. 

Responsible Party: Florida Department of Economic Opportunity 

Continued Public Involvement 

The Working Group will continue to include the public in its LMS process. To that end, efforts to reach out to more 
sectors of public will be used. Some of these efforts follow: 

 Make the Joint Unified LMS document available for review at local libraries and governmental offices. 
 Place the LMS document and/or links to it on several websites to increase exposure. These websites 

include, but are not limited to, the Lee County official website, each participating municipal official website, 
and the Southwest Florida Regional Planning Council website. 

 Continue to place announcements of future LMS Working Group meetings on websites to increase 
exposure. 

 Continue to take and publish official minutes of working group meetings on websites. 
 As time and budget allow, mail out notices about meetings and information about the LMS process in 

general to different organizations throughout the community. Some of these may include local civic groups, 
and home owners’ associations. 

 Email will be utilized as a way to communicate with Working Group members and the public. 
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The Lee Plan uses Planning Communities as the geographical unit to base population projections and future land 
use allocations. These Planning Communities do not correspond to the DRDs used in this section. To understand the 
size of the current population and built environment and where Lee County will be in 2030 the current and future 
projections by Traffic Analysis Zones (TAZ) were used. The Traffic Analysis Zones are much smaller than the 
Planning Communities and fit more precisely into the DRDs. The TAZ’s are delineated and updated by the Lee 
County Metropolitan Planning Organization.  The Lee Plan’s Future Land Use Map displays location of the future 
land uses categories by type, density and intensity and is also contained in this section as a reference. 

Future Land Use and Development Trends 
The following was taken from the Lee Plan, Chapter 1 to describe the future vision of communities within each 
disaster response division. 

The Beaches  

Town of Fort Myers Beach - will continue to have a strong retail base for 

tourist needs and the daily needs of the residents; however, major consumer and commercial needs will be met 
outside of this community. The population of this community is very influenced by seasonal factors. This community 
is nearly built out today and will not have a substantial increase in permanent population by the year 2030. 

Iona McGregor Area - The McGregor Blvd. /San Carlos Blvd area will be approaching build out by and some of the 
older (pre-1980) developments will begin to redevelop to take advantage of a higher end market seeking a 
combination of quick beach access and closeness to urban services. This area will remain primarily residential with 
retail uses located at the major intersections.  The Summerlin Road Corridor will develop a new look by 2030 and will 
emerge as one of the county's primary medical service areas. This portion of the community will also continue to 
develop as a strong residential area with an influx of new gated communities.  The San Carlos Island area, which is 
nearly built out today, will continue to develop its infill areas while maintaining its marine oriented nature. 

Boca Grande 

The population is highly seasonal with peak population residency and daily visiting occurring during the months of 
November through May. With land vacancy of less than 15%, Gasparilla Island/Boca Grande has virtually no capacity 
for additional new development. It will look substantially the same in 2030 as it does today. 

The Cape 

Cape Coral – Development in the City of Cape Coral will be stimulated by the expansion of the international airport, 
the construction of the new university, and the availability of reasonably-priced lots with public water and sewer. The 
imbalance between the city's population and its relatively small commercial and industrial sectors will continue to 
present a challenge in spite of the city's success in promoting the S.R. 78 corridor as an employment center. 
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Burnt Store – While remaining primarily residential with a high percentage of seasonal residents with some 
commercial and marine oriented amenities, this area is expected to double its dwelling units during the life of this 
plan from 917 in 1996 to over 2000 in 2030.  

Central Lee 

The South Fort Myers -  Will continue to be a core area of the county providing office area for professional services in 
areas such as financial and medical and will see an increased amount of commercial activity along the US 41 
corridor and light industrial uses will continue to expand along the Metro Avenue corridor north of Daniels Parkway. 
The amounts of commercial and industrial uses in this community are expected to double and most of the suitable 
land for these uses will be developed by 2030. 

The Daniels Parkway – Will have some rural characteristics which will remain in existence through the year 2030; 
however, much of the existing vacant land will be developed into low density gated communities.  

The Gateway Community - is anticipated to grow from 1,500 permanent residents in 1996 to approximately 8,000 in 
2030 and is expected to have fewer than 1,000 units remaining to be built in the year 2030.  

The Southwest Florida International Airport - Will be greatly expanded by 2030. The expanded airport will have a 
second parallel runway and a new terminal building that will more than double the existing capacity of the airport. 

The portion of the area south and west of Gateway and the airport and extends west of I-75 along Alico Road -. The 
airport expansion and the completion of Florida Gulf Coast University are expected to increase commercial and 
industrial development and while not expected to build out by 2030, the area will be much more urbanized with 
hitech/ clean industry businesses. 

East Lee 

Alva - Slow residential and commercial growth and likely remain largely rural /agricultural.  

Fort Myers Shores - Areas like Caloosahatchee Shores are expected grow substantially by 2030, both residentially 
and commercially and accommodate the needs of neighboring communities such as Alva, Bayshore, and 
Buckingham. Older urban areas like Palm Beach Boulevard are likely to experience significant demographic and 
economic change over the next decade. 

Lehigh Acres - will continue to grow through the year 2030 at a rate faster than the county average growth rate and 
continue to struggle with providing sufficient non-residential uses to accommodate a community of its size. 

Fort Myers 

The community of Fort Myers remains an administrative, financial, and cultural center for the rest of Lee County and 
this is not expected to change by the year 2030. The population of the Fort Myers community will also grow from the 
current 57,000 permanent residents in 1996 to over 86,000 permanent residents in 2030. The seasonal influx of 
residents in the Fort Myers community is not as great as in other areas of the county. 
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The Islands 

Upper Captiva, Cayo Costa, Useppa, Buck Key and Cabbage Key – Will remain much as they do today and will rely 
completely upon outside communities for commercial needs. 

Pine Island - Will likely see modest growth, and a viable and productive agricultural community. Recent zoning 
changes will likely see it continue to be a haven between urban sprawl approaching from the mainland and the 
wealth of the outer islands. Traffic constraints caused by the narrow road link to the mainland will limit future 
development, allowing the islands to evacuate from storms and protecting natural lands from unsustainable 
development. 

North Lee 

North Fort Myers -- The old US 41 corridor will be redeveloped with new commercial uses and waterfront 
development taking advantage of this areas close proximity to downtown Fort Myers and its riverfront location. The 
US 41 corridor from Pondella Road north will continue to attract new commercial development that will serve the 
North Fort Myers community and other surrounding communities.  Most of the North Fort Myers community will 
develop at residential densities less than what is allowed by the Lee Plan Future Land Use Map. Furthermore, much 
of this community is designated for low density development of less than one unit per acre. This community will not 
be one of the fastest growing areas, residentially, in Lee County.  

Bayshore -- This community is predominantly a rural residential area of single family homes on large acreages, 
small horse farms, citrus groves, and plant nurseries, interspersed by some larger cattle grazing operations. There 
are also scattered single-family subdivisions and mobile homes on smaller lots, which provide for a full range of 
housing prices. There is limited urban infrastructure and commercial uses and residents of this area want to see this 
land use pattern maintained. 

Sanibel/Captiva 

Sanibel – The City remains a destination for residents and tourists and will continue to look much as it does today 
with nominal population growth 

Captiva – This Island is not expected to greatly change by 2030 and will look much as it does today in the absence 
of a major hurricane or other natural disaster. 

South Lee 

Bonita Springs – One of the fastest growing communities in Lee County, the City is expected to nearly double in 
population between 1996 and 2030 with an expected 2030 permanent population of approximately 37,000. The 
Bonita Community will also remain an attractive seasonal homeowner destination and has an anticipated Seasonal 
Population of 61,000 in the year 2030. This community will have only 20% of its total land area remaining vacant or in 
agricultural use in the year 2030. 
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San Carlos Park, Estero, and the area around Florida Gulf Coast University – Expected to experience 
tremendous development pressures as this community explodes into the next century. Most of the vacant property in 
this community (nearly 70%) has some type of development approval most of which were granted prior to the advent 
of many of these new development engines. This area will emerge as an urban core for Lee County's high-tech 
research and development employment base. The historic Estero area will struggle to maintain its historic character 
through the year 2030 and will feel many development pressures which will threaten this character. 

Potential Future Risk 

The following tables list dwelling units and population projections by disaster response division and compare these 
results with 2007 unit and population data to indicate what growth rate each area may experience. 

Table 63: Dwelling Unit Projections by Disaster Response Division 

Disaster Response 
Division 

2007 
Single 
Family 
Units 

2007 Multi 
Family 
Units 

2007 
Total 

2030 Single 
Family Units 

2030 Multi 
Family 
Units 

2030 
Total 

Unit 
Change 

The Beaches 19,871 32,531 52,402 16,387 38,548 54,935 2,533 
Boca Grande*   1,226   1,570 344 
The Cape 63,356 13,719 77,075 102,370 36,184 138,554 61,479 
Central Lee 12,041 14,312 26,353 18,015 25,707 43,722 17,369 
East Lee  33,576 12,495 46,071 58,679 35,270 93,949 47,878 
Fort Myers 14,665 16,811 31,476 19,220 30,312 49,532 18,056 
Islands 4,994 3,305 8,299 5,108 4,107 9,215 916 
North Lee 9,726 15,514 25,240 17,568 38,681 56,249 31,009 
Sanibel/Captiva 4,028 3,874 7,902 4,074 3,930 8,004 102 
South Lee 29,729 38,885 68,614 37,982 54,269 92,251 23,637 
County Total 191,986 151,446 344,658 279,403 267,008 547,981 203,323 
Sources:  Housing Units – Lee County DCD/Planning Division, Lee County TAZ Data, Lee County Property Data Analysis conducted for 2011 update 
Population – Lee County TAZ Data, Lee County DCD/Planning Division, Planning Communities Data 
*Limited Data available for Boca Grande Disaster Response Division 
 
 
 
 
 
 
 
 
 
 
 
 

Table 64: 2030 Population Projection by Disaster Response Division 

Disaster Response 
Division 2007 Population 2030 Population Population Change 
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Disaster Response 
Division 2007 Population 2030 Population Population Change 
The Beaches 65,900 75,310 9,410 
Boca Grande 1,214 1,531  317 
The Cape 168,556 314,201  145,645 
Central Lee 46,357 68,849  22,492 
East Lee  96,506 163,308  66,802 
Fort Myers 60,946 82,023  21,077 
Islands 10,498 11,810  1,312 
North Lee 39,583 84,581  44,998 
Sanibel/Captiva 6,450 6,575  125 
South Lee 100,552 131,381  30,829 

County Total 596,562 939,569  343,007 
Sources: Population – Lee County TAZ Data, Lee County DCD/Planning Division, Planning Communities Data 

The Cape Division is expected to see the largest growth, almost doubling in size by the year 2030.  East Lee will see 
the next highest growth followed by followed by North Lee and South Lee.  The growth is these four Disaster 
Response Divisions will make up nearly 85% of expected future growth.  The growth rates of Divisions closest to the 
coast will be lower due to either low density limits are because they are at build out. The Central Lee and Ft. Myers 
Divisions may experience a moderate growth increase. 

Figure 29: Future Land Use Map 
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Appendix B: LMS Ranking Worksheet 
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Appendix C: Public Involvement and 
Meeting Materials 
[To be populated with meeting minutes, sign-in sheets, public announcements, etc.] 
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Appendix D: Review Crosswalk(s) 
[To be populated upon plan review/completion.] 

 


