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I. Background 
 

Located on the intracoastal waterway on the east coast of Florida, the City of Titusville is vulnerable to a 

wide array of natural hazards that threaten the long-term economic and functional viability of the 

community. Because of this, in 2018 the Florida Department of Environmental Protection’s Florida Coastal 

Management Program (FCMP) and the National Oceanic and Atmospheric Administration (NOAA) 

awarded the City of Titusville with a grant to determine vulnerabilities facing the community and develop 

a plan to enhance the City’s short-and-long-term resiliency to climate-related hazards. As part of this 

process, the following analyses and outreach steps were completed: 
 

• Vulnerability Analysis: The project team identified the economic and functional vulnerabilities 

posed to the City from four natural hazards, including storm surge, flooding, sea level rise and 

nuisance flooding. The combined effects of sea level rise and storm surge were also analyzed. 
 

• Public Workshops and Strategy Development: The project team worked with members of the 

community to identify additional vulnerabilities, collect information on past storm events, identify 

potential strategies for mitigating vulnerabilities, and develop a final set of resiliency themes to 

guide the City’s actions and priorities moving forward. Two public meetings were held and a survey 

was developed to complete this portion of the report.  
 

• Identification of Resiliency Themes: Following the completion of the vulnerability analysis and 

public outreach process, the project team developed ‘resiliency themes’ to be adopted by the City 

in order to address the identified vulnerabilities.  
 

• Resiliency Plan and Policy Development: Using the ‘resiliency themes’ developed, the project team 

created a Resiliency Plan and developed a listing of draft policies and programs for the City to 

consider implementing in order to make Titusville a more resilient City. Wherever possible, the 

project team worked with the City to include the work developed in previous studies and reports 

such as the East Central Florida Regional Resiliency Action Plan and the Titusville Vision Plan.  

 

Goals and Impetus of this Resiliency Plan 
 

The over-arching goal of this resiliency plan is to 

identify coastal vulnerabilities specific to the City of 

Titusville and provide recommendations to mitigate 

the effects of sea level rise.  
 

Currently, the east coast of Titusville is experiencing 

periodic nuisance flooding through the confluence of 

prolonged rain and annual high tide events. This 

inundation is encroaching on critical infrastructure 

found along the shoreline and, if not addressed, can 

be detrimental to the future development of the city.  
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Sea level rise projections from NOAA and the U.S Army Corps of Engineers suggests that by 2070, sea 

levels will have risen more than 4 feet in central Florida, which is enough to permanently inundate part of 

downtown Titusville, the Parrish Medical Center, and the northeastern section of the City encompassing 

the Chain of Lakes Park and the marina. This will be the initial tipping point where impacts to critical city 

infrastructure will occur, such as storm water drain backup along with street and property inundation. 

Coastal habitats protecting the shoreline will also be affected, which can cause erosion, salt water 

intrusion, and the degradation of marine ecosystems vital to the region’s economy. If the sea level rise 

trend follows its course, Merritt Island, downtown Titusville, and the coastal shoreline will be significantly 

affected, causing permanent damage. These vulnerabilities must be addressed in a comprehensive way. 

 

Legal Connection: Florida’s ‘Peril of Flood’ Legislation 
 

The City of Titusville is completing this resiliency study in response to 

Senate Bill 1094, newly enacted state legislation passed in 2015 to 

standardize how coastal cities address climate-related vulnerabilities. The 

law requires coastal local governments in the state of Florida to include a 

‘peril of flood’ component within the “Coastal” element of their 

Comprehensive Plans. The “Coastal” portion of the Comprehensive Plan is 

meant to address how to eliminate inappropriate and unsafe development 

in coastal areas. Data and maps developed as part of this study will be 

incorporated into the City of Titusville’s “Coastal” element in order to fulfill 

this state requirement.  

 

Regional Initiatives and Collaboration 
 

On September 19, 2018, the East Central Florida Regional Planning Council unanimously adopted a 

resolution to develop a process and framework for a regional resilience collaborative in east Central 

Florida. To date, two committees have been formed; a Council Sub-Committee and a Steering Committee. 

The steering committee is made of up various disciplines across the region with the knowledge that the 

interaction of our locals will further enhance the creativity of resilience strategies. This regional 

collaborative ecosystem will build capacity and establish a shared mission and goals uniting our 

knowledge, lessons learned, and future endeavors.  
 

The premise of the Regional Resiliency Collaborative was the completion of the East Central Florida 

Regional Resiliency Action Plan, which gathered stakeholders in Brevard and Volusia County to identify 

common data sets and to determine how jurisdictions and agencies can work together to address climate-

related vulnerabilities.  
 

This report builds off of the work developed as part of the Resiliency Action Plan and the Regional 

Resiliency Collaborative in a number of ways, including the use of the “high curve” Army Corps of 

Engineers and NOAA sea level rise data as recommended by the plan’s Sea Level Rise Committee. 

Additionally, many of the recommendations developed as part of this report were taken from action items 

originally identified in the Regional Resiliency Action Plan.  
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II. City Overview 
 

Location 
 

Home to approximately 46,413 individuals, 

Titusville is located on the east coast of Brevard 

County bordering the Indian River lagoon. 

Adjacent to the city is Merritt Island and the 

Kennedy Space Center, both of which contribute 

to the economic prosperity of the region. Please 

reference the map on this page to view the City 

boundary and location within the state of Florida.  

 

Population Growth Rate & Projections 
 

The population of Titusville is projected to 

increase by approximately 7,086 by the year 2040. 

It is critical that the City accommodates this future 

population growth while not allowing new units 

within natural hazard zones.  
 

2000: 40,936 (2000 US Census) 

2010: 43,761 (2010 US Census) 

2017: 46,413 (US Census Estimates) 

2040: 53,499 (+7,086) (UF Shimberg Center) 

 

Land Use & Build Out Information  
 

Titusville is at high risk of flooding during heavy rain events due to its proximity to the Indian River Lagoon. 

The downtown is located in the northeastern portion of the city limits where Garden Street and US 1 

intersect. This area of the City is fairly dense, with multi-story buildings and minimum development 

setbacks. The central and western portions of the City primarily consist of residential development of 

varying intensities. Street networks within these neighborhoods also vary, as some feature cul-de-sacs 

and some feature more of a grid street network. Conservation lands can be found throughout the City.  
 

Cheney Highway, which runs through the south-central portion of the City, is primarily flanked by 

commercial land uses and serves as a primary retail connector within the City. Similarly, US1, which runs 

parallel to the Indian River Lagoon, is primarily flanked by commercial uses that are designated as mixed-

use areas in the City’s future land use map. Garden Street, near downtown, is a third retail corridor. 
 

The southern portion of the City primarily consists of industrial development and includes the Space Coast 

Regional Airport. Additional industrial development is located in the southwestern portion of the City 

along South Street.  

Map 1: Citywide Map 
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Existing Studies and Reports 
 

This section includes existing studies and report that closely align with Titusville’s resiliency efforts. These 

reports were reviewed by the project team and informed the development of this report.    

 

Titusville Comprehensive Plan – Coastal Element 

The “Coastal” element of the City’s Comprehensive Plan focuses on preserving, restoring, and enhancing 

coastal resources for public use and future ecological benefit. The objectives are to maintain and upgrade 

the quality of surrounding bodies of water such as the Indian River Lagoon, to protect the basic functions 

served by vital ecological features, to assure maximum retention of the recreational values of the coastal 

areas, and to encourage the expansion of existing marina facilities while discouraging their location in 

inappropriate areas. The aim is to provide public safety in coastal areas that are most vulnerable to chronic 

stressors and natural disasters. This will be accomplished through the regulation of development of public 

infrastructure in the coastal zone. Statistics from this report will be included in the “Coastal” element of 

the City’s Comprehensive Plan following final adoption of the plan by the City.  

 

Titusville Vision Plan 

This visioning project focuses on preserving and enhancing the City’s waterfront while maximizing 

connectivity and promoting economic vitality through the redevelopment of the downtown Titusville 

area. The plan proposes three main areas of focus for the 2040 Comprehensive Plan, including 1) 

Downtown; 2) the Waterfront; and 3) Commercial Gateways.  
 

The first priority of the Vision Plan is to preserve and improve the waterfront by increasing access to its 

amenities. Emphasis has also been placed on re-imagining Downtown Titusville through new design 

concepts and redevelopment. Third, commercial gateways are prioritized as an important element in 

improving connectivity, as the City wishes to create a ‘good first impression’ for visitors by redeveloping 

parcels adjacent to major roadways leading into town. This visioning plan is referenced as part of a number 

of the recommendations in this report.  

 
 

East Central Regional Resiliency Action Plan  

As mentioned in Section 2 (“Background”) the 

ECFRPC was awarded a Florida Department of 

Environmental Protection (FDEP) Grant in 2017 to 

work with stakeholders in Brevard and Volusia 

Counties to develop a Regional Resiliency Action Plan 

(RRAP).  A steering committee comprised of federal, 

state, regional and local agencies and communities 

was established to oversee the development of the 

plan, engage stakeholders and develop a regional 

approach to sea level rise planning. 
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The goal of the Regional Resilience Action Plan is to increase the ability of local and regional stakeholders 

to implement resilience and climate adaptation strategies across disciplines. The action plan incorporates 

a five-year planning horizon based around four main focus areas derived from the 100 Resilient Cities 

pioneered by the Rockefeller Foundation: Leadership and Strategy, Economic and Society, Infrastructure 

and Environment, and Health and Wellbeing.  The RRAP provides actions for various levels of government 

from local to federal, as well as for partnerships across agencies, not-for-profits, the business sector and 

other stakeholders.  The report provides an in-depth discussion of the plan development process, 

stakeholder engagement and progress across the region to implement resilience and sustainability 

measures and policies.   

 

Space Coast Transportation Planning Organization Sea Level Rise 

Vulnerability Assessment 

The Space Coast TPO Sea Level Rise Vulnerability Assessment 

addressed assets that contribute to transportation 

functionality within the County, including roadways, railroads, 

airports, transit and other critical facilities deemed important 

for countywide transportation and evacuation events.  The 

study utilized sea level rise data provided by the University of 

Florida GeoPlan Center and planning horizons (2040, 2070 and 

2100) as well as inundation projection rate curves (low, 

intermediate and high) from the U.S. Army Corps of Engineers 

(USACE). The approach of this study was developed to maintain 

regional consistency based on other assessments conducted 

for the City of Satellite Beach and the River to Sea TPO (Volusia 

County) and utilized the best available data.   

 

Overview of Regulation and Zoning Actions 
 

Adaptation Action Areas 

In addition to Senate Bill 1094, an Adaptation Action Areas state statute was established in 2011 and 

pertains to the “Coastal” element of a local government’s Comprehensive Plan. Adaptation Action Areas 

are can be described as areas that experience coastal flooding due to extreme high tides and storm surge, 

and that are vulnerable to the related impacts of rising sea levels for the purpose of prioritizing funding 

for infrastructure needs and adaptation planning.  
 

By 2020, the City’s Comprehensive Plan will designate future Adaptation Action Areas with assistance 

from this report. As part of this, land development regulations and zoning (or future land use) 

classifications may be amended in order to further protect life and infrastructure.  
 

The City has not identified any additional zoning or land development regulation-based issues to be 

addressed within this report as of the time of its completion. Please refer to the recommendations portion 

of this report for more information pertaining to zoning, regulations and Adaptation Action Areas.  



11 

 

Land Ownership Overview 
 

Land ownership within the City features a mixture of lot sizes and ownership. Just over six in ten (60.9%) 

of the City’s parcels are less than one quarter-acre in size. Primarily private residential and commercial 

uses, 89.2% of these parcels are developed while 10.8% are currently undeveloped.  
 

Moving up in size, 18.3% of parcels in the City are between 0.25 and 0.50 acres in size, with 89.8% of these 

parcels currently developed. Overall, 79.2% of the City’s parcels are less than 0.5 acres in size and account 

for 13.3% of the total incorporated area. The vast majority are privately owned. 
 

The average parcel size within the City is 1.24 acres, and the positive skew is a result of a high number of 

large parcels. The analysis showed that 45 of the City’s more than 22,000 parcels are more than 50 acres 

in size and account for 20.2% of the land area of the City. These parcels are generally located away from 

the Indian River Lagoon with the exception of the marina, Parrish Medical Center, Eastern Florida State 

College and a large undeveloped property to the south of NASA Causeway that may require additional 

development regulations in the future.  
 

Parcels located away from the lagoon that exceed 50 acres in size are primarily classified as assorted 

residential uses and conservation with the exception of the industrial parcels located in close proximity to 

the Space Coast Regional Airport. Approximately two-thirds of the City’s parcels over 50 acres in size are 

undeveloped as of 2018.  

 

Local and Regional Connectivity Overview 
 

Titusville is located between New Smyrna Beach to the 

north and Cocoa to the south. There are vast expanses 

of conservation land to the west, which include the St 

Johns National Wildlife Refuge, Salt Lake Wildlife 

Management Area, and Charles H. Bronson State 

Forest, to name a few. As one of the larger cities near 

Port Canaveral and the Cape Canaveral Air Force 

Station, Titusville offers amenities and services that 

attract visitors and employs many individuals in the 

space industry and U.S. Air Force. The City of Orlando 

is accessible via State Road 50 (Cheney Highway).  
 

Primary Evacuation Routes 

Residents who live north of Garden Street to north of 

the county line are encouraged to evacuate west on 

SR 46 to I-95, or continue west on SR 46. Individuals 

residing South of Garden Street to SR 50 are encouraged to evacuate via I-95 or west on SR 59. Residents 

of North Merritt Island, Port St. John & South Titusville are recommended to evacuate west on SR 405 to 

SR 50 west or I-95.  

Map 2: Sub-Regional Context 
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III. Vulnerability Analysis 
 

Section III, “Vulnerability Analysis”, provides detailed summaries of vulnerabilities to critical facilities, 

parcels and roadways. As part of the analysis, five natural hazards are addressed. These include: 1) Storm 

Surge; 2) Sea Level Rise; 3) FEMA 100-and-500-Year Flood Zones; and 4) Nuisance Flooding Areas. 

 

Overview of Hazards 

 

  

Storm Surge  
Storm surge occurs when hurricanes and 
tropical storms raise water levels in 
coastal areas which is pushed on shore.  

Sea Level Rise 
Sea level rise is occurring at an 
alarming pace along Florida’s east 
coast. This is a long-term hazard. 

 

100-Year Flood 
The 100-year flood zone depicts areas 
that have a 1% annual chance of 
flooding. FEMA provides this data. 

 

Nuisance Flooding 
Nuisance flooding areas are areas that 
flood frequently during high tide 
events. This occurs along the lagoon. 

 

Surge + Sea Level Rise 
Referred to as the “Combined Hazard 
Zone”, this includes the long-term 
effects of surge plus sea level rise. 
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Overview of Impacts to Property | All Hazards 
 

Titusville’s private and publicly-owned property is at risk to a diverse range of natural hazards, with figures 

exceeding one hundred million dollars of exposure for all five of the hazards covered in this report.  
 

Approximately a half-billion dollars’ worth of property in the City, including 2,377 buildings, are vulnerable 

to the 100-year flood zone. The vast majority of these buildings are located in the “AE” zone. Nuisance 

flooding is also projected to impact property, as nearly one-third of a billion dollars’ worth of property 

value is located in this zone. Vulnerable properties to nuisance flooding are generally located downtown.  
 

Property in the City is also susceptible to sea level rise. By 2040, NOAA projections show that almost a 

quarter-billion dollars in property value will be exposed to sea level rise. This primarily consists of 

properties located adjacent to the Indian River Lagoon and coastal properties in the downtown area.  
 

Properties along and near the lagoon are also vulnerable to storm surge. Approximately one-quarter-

billion dollars in property value is susceptible to the Category 1, 2, and 3 surge, and just over three-

quarters of a billion in property value is susceptible to Category 5.  

Table 1: Overview of Impacts to Property 
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Overview of Impacts to Critical Facilities | All Hazards 
 

The map and table on the following two pages depict the vulnerabilities that the City’s critical facilities 

face currently and into the future. Fifty-seven critical facilities are vulnerable to at least one hazard zone. 

Critical facilities that do not face a threat from the five hazards analyzed in this report are not included in 

the chart or table on the following two pages.  
 

The critical facilities analysis in this report details the risk posed to government operations such as 

governmental facilities, police and fire stations that are critical to life, safety, health and the continuity of 

operations city-wide following storm events. Also analyzed are the City’s hospitals, which are critical to 

life and safety and require electricity to function properly. Schools, assisted living facilities and daycares 

are also included in the analysis due to the vulnerabilities faced by elderly and young populations during 

natural hazards. Other facility types in this analysis include HazMat facilities, recreational facilities, 

community centers and utilities. Lift stations, wastewater treatment plants and stormwater outfalls are 

analyzed separately in this vulnerability analysis.  
 

The most at-risk critical facilities within the City 

are generally located in the downtown area or in 

close proximity to the Indian River Lagoon. 

Facilities such as Eastern Florida State College, 

the Parrish Medical Center (pictured) and the 

Osprey Water Reclamation Facility are vital to 

the City and are located in multiple hazard zones. 

A number of privately-owned facilities are also 

located within multiple hazard zones, including 

Aerospace Interconnect Systems, Eckler 

Industries, Southeast Power Corp, Space Coast 

Woodturners and Vectorworks International. 
 

The “Overview of Exposure to Community Features” section of each of the five-individual hazard-specific 

analyses in this report includes additional information and inset maps concerning the risks posed to 

individual facilities. Please refer to those sections for a more in-depth look at these facilities.  

 

Parrish Medical Center 
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  Table 2: Overview of Impacts to Critical Facilities 
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Overview of Impacts to the Transportation Network | All Hazards 
 

Roadways are susceptible to multiple forms of degradation as a result of natural hazards, including 

cracking over long periods of time as a result of the deterioration of surrounding lands due to flooding, 

impacts to road substrate or washing away in quick order as a result of storm surge and wave action. 

Inundation of roadways over multiple days, even if only a few inches, can put the integrity of roadways at 

risk and increase accessibility issues. 
 

The table below summarizes the impacts the five hazards covered in this report are projected to have on 

roadways in the City, subdivided by FDOT classification. While no interstates or expressways are at risk, 

other principal arterial roadways are at risk from sea level rise (up to 3.10 miles by the year 2100), the 

100-year flood zone (0.46 miles) and the nuisance flooding zone (1.51 miles). Impairment to these critical 

roadways can have potentially drastic effects on traffic flow and accessibility to homes and businesses, 

especially in areas without a grid network.  
 

A number of minor arterial and minor/major collector roadways are also at risk, primarily to sea level rise, 

nuisance flooding and the 100-year flood. While these roadways are not as critical as principal arterial 

roadways, their disruption can affect day to day activities and emergency response times.  
 

Roadways are likely susceptible to the effects of sea level rise prior to the “horizon year” of inundation of 

the roadway surface provided in the table below due to the degradation of lands underneath and adjacent 

to roadways. This may heighten the risk profile of roadways to a greater degree than what is shown under 

the sea level rise and combined hazard zone analyses in this report and below.  

Table 3: Overview of Impacts to the Transportation Network 
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Hazard-Specific Vulnerability | Storm Surge 
 

This portion of the report focuses on the vulnerabilities to critical facilities, parcels and roadways from 

storm surge. In-depth vulnerability statistics are provided to determine risk from a land use, financial and 

transportation perspective. 

 

Hazard Overview 
Storm surge occurs as a result of tropical systems such as 

hurricanes and tropical storms and primarily affects coastal 

areas and barrier islands. According to NOAA, storm surge 

is “the abnormal rise in seawater level during a storm” and 

“is caused primarily by a storm’s winds pushing water 

onshore”1. This rise in water often occurs rapidly and 

presents immediate danger to life and property. Storm 

surge can occur on inland waterbodies such as the Indian 

River Lagoon, which increases the Titusville risk profile 

although not to the degree of barrier island communities. 

 

Past Impacts and Hazard Frequency in Titusville 
While the Central Florida coastline rarely experiences 

direct hurricane hits, passing and outgoing storms have 

historically impacted the lagoon coastline. Storm surge has 

occurred in Titusville intermittently over the past half-

century, with five low to moderate storm surge events 

occurring since the year 2000. This includes Hurricane 

Frances, 2004; Hurricane Jeanne, 2004; Hurricane Charley, 

2004; Hurricane Fay, 2008; and Hurricane Matthew, 2016. Storm surge effects from storms greater than 

a Category 1 hurricane were not experienced in Titusville as part of any of the aforementioned storm 

systems, and a direct hit on Central Florida is rare.  

 

Types of Infrastructure at Risk 
Storm surge can expose and degrade underground utilities and water mains (see picture), destroy 

electrical equipment, wash away seawalls and revetment systems, and can destroy entire portions of 

roadways and sidewalks. Coastal erosion, a side effect of storm surge, can deteriorate the foundations of 

critical facilities located adjacent to water bodies, requiring costly improvements.  
 

Mitigating the effects of storm surge before an occurrence can be costly, but can save dollars over the 

long-term. It is important for local jurisdictions to locate electric substations and main sewer systems away 

from coastlines whenever possible, and to ensure that major roadways are mitigated during 

improvements to obtain the biggest return on investment. It is critical to note that while roadways 

themselves may not be affected, the surface underneath may be. 
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Land Use Exposure | Storm Surge  
 

 The impacts of storm surge are primarily focused along the 

Indian River Lagoon coastline and, depending on the 

Category of the storm, can breach up to approximately one 

mile inland. The City of Titusville is built out along the lagoon, 

which heightens its risk profile.  
 

As seen in the table below, even a Category 1 surge would 

likely have severe impacts on properties located adjacent to 

the lagoon. Under this scenario, more than 25 acres of mixed-use land, 6 acres of residential land and 

approximately 1.5 acres of industrial land would be impacted. Additionally, 2.56 acres of recreational 

facilities are projected to be inundated under a Category 1 surge.  
 

Category 2 and 3 storm surge models project minimal additional impacts to areas south of the downtown 

corridor relative to the impact of Category 1 storm surge. In these southern coastal areas, inundation is 

projected to remain adjacent to the lagoon without infringing inland.  
 

This is not the case in the downtown core and areas to the north, however, as the risk profile more than 

doubles from an acreage perspective under Category 2 and 3 storm surge models. The downtown core is 

located on low-lying land and features a range of active uses including mixed use, institutional, commercial 

and recreational. Inundation and damage from surge to this area would likely temporarily curb economic 

activity and government activities. 
 

The map on the following page depicts (by color) the land uses projected to be inundated under the 

Category 5 storm surge zone, which extends more than one mile inland in some locations. With the 

exception of the conservation lands near the Space Coast Regional Airport, most of the vulnerable land is 

designated for active uses under the City’s future land use map. Since Category 3, 4 and 5 storms are 

extremely rare in this portion of the state of Florida, it is recommended that the City focus on the Category 

1 (coastal high hazard zone) and Category 2 storm surge zones when making land use determinations. 

Table 4: Storm Surge Land Use Exposure 
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Financial Exposure | Storm Surge  
 

Storm surge can potentially have wide-ranging financial impacts on the City depending on the strength of 

the storm and wind direction. In general, the north and northeast portions of hurricanes generate the 

onshore winds necessary to push water inland2.  
 

Category 1, 2 and 3 hurricanes are projected to impact similar areas, primarily on the east of US Highway 

1. Approximately a quarter-billion dollars’ worth of property value, including between 700 and 882 

buildings are located in the surge zone of these storms. Surge inundation for Category 1, 2 and 3 storm 

“bulbs out” from the coast in only a few areas. These areas include 1) where Addison Creek meets the 

lagoon south of State Road 50, where projected impacts are minimal, and 2) to the north of Garden Street 

and through to the northern City boundary. This second area, which includes the northern portion of 

downtown, Eastern Florida State College and the Parrish Medical Center, accounts for a large portion of 

the potential financial exposure to storm surge. The effects of Category 1, 2, or 3 storms are otherwise 

projected to only inundate properties adjacent to the lagoon.  
 

A Category 4 storm coupled with onshore winds would be catastrophic, as the storm surge inundation 

zone is projected to cross west of US Highway 1 throughout the City. In addition, the financial exposure 

experienced would nearly double (relative to a Category 3 storm) from approximately one-quarter-billion 

to just under one-half-billion. The number buildings in the Category 4 zone more than doubles (to 2,292), 

and the number of buildings built before 1968 increases more than ten-fold from 70 (Category 3) to 893 

(Category 4). A large portion of the downtown area would be affected by a Category 4 Storm.  
 

The effects of a Category 5 storm with onshore winds could also be devastating to the City. In such a 

scenario, storm surge is projected to inundate the entire downtown area and large swaths of the City. The 

inundation zone infringes up to one-mile inland under current projections and is estimated to expose 

more than three-quarter-billion dollars in property value and just under 5,000 buildings.  
 

The age of the building stock in surge zones may increase the City’s primary vulnerability to storm surge 

due to old building standards and potential for a lower first floor elevation. It is recommended that the 

City work to improve the resilience of these buildings to surge.  

Table 5: Storm Surge Financial Exposure 



23 

 

  



24 

 

Transportation Network Exposure | Storm Surge 
 

As shown in the image on this page, storm surge can severely impact roadways through the force of wave 

action, completely degrading the lands surrounding and underneath the paved surface. Failure of 

roadways can lead to a delay in critical services, delayed recovery time, and can cut off entire 

neighborhoods where alternative access points do not exist.  
 

Effects to the City’s transportation network are fairly minimal under the Category 1, 2 and 3 storm surge 

models, with 2.00 miles of inundation projected along the City’s major roadways. This figure jumps to 

28.30 miles (not including minor local roadways) when the Category 4 storm surge models are utilized.  
 

Under the Category 3 storm surge models, the effects are primarily constrained to the downtown corridor. 

In this area, Marina Road (0.55 miles), US1/South Washington Avenue (0.24 miles), Broad Street (0.02 

miles) and Garden Street (0.03 miles) are the primary connectors that would be the most at risk. This is in 

addition to the Max Brewer Memorial Parkway, which is vulnerable but raised considerably above the 

roadway shoulders.  
 

As discussed previously, the 

Category 4 storm surge models 

are a ‘tipping point’ from a 

vulnerability perspective, as 

projected inundation crosses 

the US1 corridor from the 

downtown area south to the 

State Road 50 (Cheney 

Highway) corridor. Such a 

storm would likely disrupt 

immediate access to services 

such as fire, police and EMS 

and would pose a significant 

threat to human life.  
 

An analysis of post-Category 4 storm connectivity showed that the downtown area as well as the area to 

the east of Hopkins Avenue, south of Beverly Street and north of Olmstead Drive could be completely cut 

off from the rest of the City until the surge subsides. A slow-moving hurricane would likely be the worst-

case scenario for these areas, especially if coupled with an onshore wind.  
 

Minor local roadways with projected inundation under the Category 1, 2 and 3 storm surge models (and 

not listed on the table on the following page) each have less than potentially one quarter mile of impacted 

surface and include Hammock Road, Buffalo Road, Oak Grove Road, Riveredge Drive and Jay Jay Road. 
 

The table and map on the following two pages depict the risk posed to major roadways within the City by 

hurricane category. 
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Overview of Exposure to Community Features | Storm Surge 
 

Community features such as parks, piers, clubhouses, boat ramps and neighborhoods are essential to any 

city, including Titusville.  Storm surge will almost certainly affect multiple features in the community on 

Titusville’s coastline at some point in time in the future. The City’s downtown and coastline area are the 

primary tourist attractions and also serves as the location for many critical facilities.  Most of downtown 

will be affected by a Category 4 surge, thus the community features in this zone will be impacted greatly 

in such a scenario. Storms lesser in intensity than a Category 4 would affect far less facilities as the map 

on this page depicts. 
 

Facilities including Veteran’s Memorial Fishing Pier, Indian River Lodge, Veteran’s Memorial Park, Space 

View Park, and Boat Ramp 2 will be affected by at least a Category 2 storm surge. These facilities are also 

located within the sea level rise and nuisance flooding hazard zones, increasing their overall risk. It is 

recommended that the City consider plans to transitioning areas of at-risk parks into eco-tourism 

amenities or green stormwater ammenities as some areas of parks become unusable.  

  
Map 8: Storm Surge Zoom-In Map 1 of 2 
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Overview of Exposure to Community Features | Storm Surge (continued) 
 

The southern portion of the City has fewer community features that will be affected by storm surge as 

seen on the map below.  However, William J Manzo Memorial Park and Kennedy Point Park are in the 

Category 1 storm surge zone and there are still several other facilities that will be impacted. 
 

Slower and larger but weaker hurricanes (e.g., Category 3 storms such as Katrina) cause much higher 

storm surge and flooding (even to inland areas) when compared to faster and small but more intense 

hurricanes (e.g., Hurricane Charley in 2004)3.  Given that many of Titusville’s community centers and 

recreational areas are in these storm surge zones, they will be inundated and battering waves and wind 

can potentially damage buildings on these sites. It is recommended that the City harden or relocate critical 

facilities that are susceptible to the Category 1 storm surge zone (also known as the coastal high hazard 

zone). The City should also consider providing educational materials to owners of privately-owned 

facilities located along the lagoon (such as Aerospace Interconnect Systems) concerning mitigation.  

Map 9: Storm Surge Zoom-In Map 2 of 2 
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Pictured: The Saffir-Simpson hurricane scale depicts the levels of storm 

surge and damage that are typically associated with certain levels of 

hurricane strength (Category 1 through 5).  
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Hazard-Specific Vulnerability | Sea Level Rise 
 

This portion of the report focuses on the impacts to critical facilities, parcels and roadways from sea level 

rise. In-depth vulnerability statistics are provided to determine risk from a land use, financial and 

transportation perspective. 
 

Hazard Overview 
Sea level rise is a long-term natural hazard that is occurring as a result of rising global temperatures and 

local subsidence4,5. As global temperatures rise water temperatures also rise, resulting in thermal 

expansion of water molecules and a greater volume of water on Earth6. Sea level rise is already affecting 

communities in southeast Florida on a high-frequency basis and is often magnified by high tide and king 

tide events4. As the maps in this report show, sea level rise can have impacts on inland water systems 

such as the Indian River Lagoon and the St. Johns River, so risk is not exclusive to ocean-front and barrier 

island communities. Areas low in elevation and in close proximity to water bodies that are hydrologically-

connected to the Atlantic Ocean are particularly vulnerable to sea level rise. In this report, the project 

team utilized sea level rise projections from the U.S. Army Corps of Engineers and NOAA. 
 

Impacts and Frequency in Titusville 
Sea level rise is a long-term stressor that is 

currently impacting Titusville and is projected 

to increase indefinitely into the future. As a 

result of rising seas, normal rain events can 

cause coastal nuisance flooding (especially 

when paired with a king tide event) and the 

frequency of flooding events can increase7. It 

is projected that sea level rise may lead to 

daily flooding during normal rain events in 

some areas7. Moreover, the effects of storm 

surge can be exacerbated when paired with 

sea level rise over the long term. 
 

Types of Infrastructure at Risk 
While the total impacts of sea level rise remain unclear, stormwater outfalls, drinking water wells and 

roadways are among the most at-risk infrastructure systems over the long-term4. Stormwater outfalls and 

drinking water wells are at risk of saltwater intrusion, which over the long-term can degrade the interior 

lining of these facilities4. Due to sea level rise and the elevation of outfalls, the City could potentially see 

sunny day flooding in streets due to stormwater pipe back up long before the sea levels begin “breach” 

the coastline.  Additionally, sea level rise can have drastic impacts on roadways and the ground supporting 

them, which may contribute to roadway degradation before sea levels meet the surface of the roadway. 

It is recommended that the City assess outfalls and elevate endangered stormwater outfalls, keep drinking 

water wells away from the Indian River Lagoon, and monitor roadway systems in the decades prior to the 

“horizon years” for roadways as determined as part of this section of the report.  
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Land Use Exposure | Sea Level Rise 
 

Sea level rise is projected to have varying impacts depending on the curve, data source, and time horizon 

analyzed. Thus, for the purposes of this text analysis, the NOAA “High Curve” for will be highlighted.  The 

USACE High Projection impacts are noted in the table below. The projected inundation areas as a result 

of sea level rise by the year 2100 are generally located along the Indian River Lagoon. In addition to lagoon-

adjacent properties, there are four primary areas of projected inland inundation including 1) the 

downtown; 2) the area to the north of downtown (in the vicinity of the Parrish Medical Center); 3) the 

area to the south of State Road 50; and 4) along Addison Creek. Inundation areas are otherwise adjacent 

to the lagoon. The table below summarizes projected inundation by land use. 
 

In the downtown area, exposure is projected to infringe on properties 

with mixed-use future land use varieties (US1, UMU, RMU, SMU and 

DMU). Since the Titusville Visioning Plan focuses on this area’s long-

term redevelopment into a mixed-use corridor, it is recommended that 

the City align the visioning report’s findings with strategies geared to 

protect (and mitigate) high intensity buildings while ‘retreating’ in 

areas with the highest projected inundation. Aligning ecological and 

recreational opportunities – primarily along the lagoon – with 

‘retreating’ strategies could reduce financial risk while enhancing economic development. This, coupled 

with the utilization of the highest densities outside of the hazard zone, will assist in saving dollars spent 

on property restoration over the long term. Additionally, infrastructure along the lagoon such as berms 

(pictured) could protect property while enhancing the visual aesthetic of the area. To the north of 

downtown, risk of sea level rise inundation is focused primarily on recreational and institutional uses. The 

areas to the south of State Road 50 and adjacent to Addison Creek include a variety of uses.  

Table 7: Sea Level Rise Land Use Exposure 
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Financial Exposure | Sea Level Rise 
 

Sea level rise is projected to have varying impacts depending on the curve, data source, and time horizon 

analyzed. Thus, for the purposes of this text analysis, the NOAA “High Curve” for will be utilized.  
 

Financial exposure to sea level rise is primarily focused on lagoon-adjacent properties in the 2060- and 

2080-time frames. The areas projected to be inundated by these time horizons match (quite closely) the 

areas projected to be inundated by the Category 1, 2 and 3 storm surge zones, encompassing properties 

worth nearly a quarter-billion dollars. Since these lagoon-adjacent properties are projected to be exposed 

to numerous hazards (and the loss of these properties could reduce the City’s annual tax base by 

approximately $2,500,000), the City should consider completing a cost-benefit and feasibility analysis to 

mitigate these properties. 
 

The map on the next page color codes the value, per square foot, of the properties located within the 

year 2100 NOAA “high” hazard zone. These figures vary widely by area. In the area to the north of 

downtown, property values are primarily low with the exception of the Parrish Medical Center property, 

which exceeds $25.00 per square foot of parcel area. In the downtown, property values are highest inland. 

Financial exposure adjacent to the lagoon is primarily focused on properties between the Max Brewer 

Memorial Parkway and Addison Creek. South of Addison Creek, lagoon-adjacent impacts are projected to 

minimal. It is recommended that the City refrain from developing in ‘dark blue’ areas of the map on the 

following page of this report in order to reduce marginal increases in financial exposure to sea level rise.  
 

The marina, located in the downtown corridor to the north of the Max Brewer Memorial Parkway, is 

projected to be exposed as soon as the year 2040 and into the 2060 horizon. This area could be mitigated 

by raising the marina docks and transitioning the park space into ‘ecological retreat’ parks with pathways.  

Table 8: Sea Level Rise Financial Exposure 
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Transportation Network Exposure | Sea Level Rise 
 

Sea level rise is projected to have varying impacts depending on the curve, data source, and time horizon 

analyzed. Thus, for the purposes of this analysis, the NOAA “High Curve” for will be utilized. It is also 

important to note that roadways are likely susceptible to the effects of sea level rise prior to the “horizon 

year” provided in the table below due to the degradation of surrounding lands underneath and adjacent 

to the roadway. This “sub-base” area can fail at varying times prior to the horizon year. It is thus 

recommended that sub-base areas be analyzed on a one-by-one basis for the roadways listed below. 
 

Overall, with the exception of the Max Brewer Memorial Parkway (which may experience sea level rise 

inundation in the 2040- and 2060-time horizons) and Marina Road, no major roadways within the City are 

projected to be have their surfaces inundated until the 2080- and 2100-time horizons. This provides ample 

time for sub-base areas to be examined and strategies to be reviewed on a cost-benefit basis while the 

City works with FDOT and the Space Coast TPO on reviewing the Max Brewer Memorial Parkway.  
 

The downtown area is where the vast majority of projected inundation is projected to occur. Major 

roadways such as Garden Street, US Highway 1, South Hopkins Avenue and South Washington Avenue are 

among the most-at-risk, although not until the 2080- and 2100-time horizons. It is recommended that the 

City review the feasibility of mitigating, which could include raising vulnerable sections of the 

aforementioned roadways prior to the horizon year of 2080. Outside of the downtown area, inundation 

is projected along numerous portions of the US Highway 1 Corridor (listed as South Washington Avenue 

in the table below). Inundation to this primary north-south connector is projected to occur to the north 

of its intersection with Harrison Street and to the north and south of its intersection with Cheney Highway 

(State Road 50). An analysis of this roadway is critical.   

Table 9: Sea Level Rise Transportation Exposure 
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Note: Roadways are 

likely susceptible to the 

effects of sea level rise 

prior to their “horizon 

year” due to the 

degradation of 

surrounding lands. The 

“horizon” on this map 

depicts the projected 

year that sea level rise 

will reach the roadway 

surface. It is 

recommended that 

these roadways be 

individually analyzed 

prior to the horizon 

year. 

Roadway likely raised 
enough to avoid losses. 
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Overview of Exposure to Community Features | Sea Level Rise 
 

Sea level rise is projected to have varying impacts depending on the curve, data source, and time horizon 

analyzed. Thus, for the purposes of this analysis, the NOAA “High Curve” for will be utilized. Sea level rise 

will affect community features in Titusville, necessitating the mitigation of these features or relocation to 

alternate areas of the City. 
 

As seen in the image below, the downtown Titusville area is the portion of the City most affected by 

increasing sea levels.  Facilities as Boat Ramp 2, Veteran’s Memorial Fishing Pier, Space View Park, and 

Veteran’s Memorial Park are projected to be affected by this rate of sea level rise by 2040.  All of the non-

recreational facilities impacted at by sea level rise in this area would benefit from planning for relocation 

of the facilities or other methods of mitigation, with an importance placed on those impacted at the year 

2040. Affected recreational facilities could potentially be retrofitted into stormwater parks.  It will need 

to be determined if some of these facilities can withstand inundation during extreme high tide. 

Additionally, as with all facilities, site level analysis and elevation data should be assessed to determine 

the extent of inundation at the sites. The sea level rise hazard zone primarily focuses along the northern 

portion of the downtown and away from critical administrative buildings such as City Hall, the Titusville 

Housing Authority, Public Works, Police Substation and two communications centers.  

  Map 14: Sea Level Rise Zoom-In Map 1 of 2 
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Overview of Exposure to Community Features | Sea Level Rise (continued) 
 

In the southern portion of the City, there are four community facilities that are projected to be impacted 

by sea level rise before the year 2100.  These facilities are Kennedy Point Park, Kennedy Point Yacht Club, 

Boat Ramp 1, and Rotary Water Front Park. While these facilities do not serve an administrative or first-

response-purposes, they are vital to the local economy. 
 

Although there are not a large number of facilities impacted by projected sea level rise in this location, 

the ones that are impacted will most likely require mitigation if the City decides to keep them over the 

long-term. Without some type of remediation for these facilities, such as raising boat ramp structures, 

creating floating structures or adapting greenspaces into stormwater parks, there could potentially be 

less community involvement and tourism in the area. A cost-benefit analysis is recommended.  
 

It is important to note that the portion of projected inundation that cuts inland to the south of State Road 

50 encompasses the western portion of Kennedy Point Park. This land could potentially function as a 

stormwater park in the future, as retrofitting the park to serve this purpose would not require the removal 

of active park spaces such as ball fields or basketball courts.  

  Map 15: Sea Level Rise Zoom-In Map 2 of 2 
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Hazard-Specific Vulnerability | FEMA 100-and-500 Year Flood Zones 
 

This portion of the report focuses on the effects to critical facilities, parcels and roadways from the 100-

year and 500-year FEMA flood zones. In-depth vulnerability statistics are provided to determine risk from 

a land use, financial and transportation perspective. 
 

Hazard Overview 
The Federal Emergency Management Agency (FEMA) provides digital flood insurance rate maps (DFIRM) 

maps depicting 100-and-500-year flood hazard zones in order to determine which properties require the 

purchase of flood insurance. The 100-year flood zone (also referred to as the Special Flood Hazard Area) 

is defined as areas with a 1% annual chance of flooding8. Flood zones can include areas susceptible to 

sitting water (ponding), areas susceptible to sheet flow on sloping terrain, and areas susceptible to 

flooding as a result of velocity wave action9. All three of these scenarios are analyzed as part of this 

vulnerability analysis.  
 

Past Impacts and Hazard Frequency in Titusville 
The City of Titusville has areas that are exposed to two different 100-year flood zones – “A” and “AE” – in 

addition to the 500-year floodplain. As described by FEMA, these areas are susceptible to flooding events 

once every 100 years (excluding the 500-year floodplain, which is susceptible to flooding once every 500 

years). The image to the right, provided by the City of Titusville, depicts flooding in one of the City’s 

residential areas.  
 

Types of Infrastructure at Risk 
Buildings are among the most at-

risk infrastructure to flooding and 

often make up a large portion of the 

costs associated with flooding 

events10. Additionally, the failure of 

stormwater infrastructure can 

cause additional ponding on streets 

when overtaxed  infrastructure that 

cannot displace the excess water as 

a result of backflow4. Utilities such 

as electric plants and substations 

can also be temporarily or 

permanently damaged by floods.  
 

From a mitigation perspective, it is critical that the City remove or raise critical facility structures 

(buildings), water treatment plants and electrical substations that are located within the 100-year 

floodplain. Concurrently, the City should consider the past impacts of flooding on stormwater 

infrastructure and focus funding for mitigation in those areas.  
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Land Use Exposure | 100-and-500 Year Flood 
 

Perhaps the greatest mitigation strategy for flooding is to avoid development in the floodplain altogether, 

and from this perspective the City is in a safe position with a relatively low risk profile. Approximately 

1,829 acres of “conservation” lands are located within the 100-year floodplain, which represents 64.3% 

of the entire land area of the 100-year floodplain within the City. These areas can be viewed (in bright 

green on the map on the following page. It is recommended that the City ensure these conservation lands 

remain in perpetuity and by avoiding changes to future land use designation of these conservation areas.  
 

One potentially-susceptible area to future development in the 100-year floodplain is the area surrounding 

Apollo Elementary School. These lands are currently classified as residential in the City’s future land use 

map but are currently undeveloped. Thus, it is recommended that the City consider purchase the property 

for conservation/stormwater mitigation or working with the developer to design a conservation 

subdivision with substantial stormwater retention areas. The mixed use-classified land adjacent to the 

Max Brewer Memorial Parkway (including the Marina and Sand Point Park) is susceptible to flooding in 

addition to all of the other hazards analyzed in this report. It is thus recommended that the City 

incorporate strategies in this location that take into account the varying impacts from flooding, sea level 

rise and storm surge in a comprehensive manner. Along the west side of US Highway 1 and to the south 

of State Road 50 (Cheney Highway), a number of commercially-designated (CLI, CHI) parcels are located 

within the 100-year floodplain. Also, in this area, numerous parcels adjacent to Addison Creek have mixed 

use future land use classifications and are located in the 100-year floodplain. These parcels are currently 

undeveloped and it is recommended that the city assess codes and policies to minimize the development 

allowed to occur in the 100-year floodplain.  

 

Overall, the low density residential future land use encompasses the most land area in the floodplain 

other than conservation lands, with over 300 exposed acres. Most of this land is undeveloped. Public 

(institutional) uses make up approximately 144 acres of the 100-year floodplain; very low density uses 

account for 115 acres; mixed uses account for 99 acres; commercial uses account for 86 acres; industrial 

uses account for 82 acres, and high-density residential uses account for 79 acres of the 100-year 

floodplain. It is recommended that all undeveloped, non-conservation lands within the 100-year 

floodplain be downzoned in order to minimize long term risk to life and property and require enhanced 

building codes and on-site stormwater management techniques. The table below summarizes the acreage 

(by land use) within each of the City’s floodplains.  

Note: The “500-year floodplain” in the table above includes all properties within the 500-year floodplain and properties located within the 100-year floodplain. 
 

Table 10: 100-Year Flood Land Use Exposure 
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Financial Exposure | 100-and-500 Year Flood 
 

As discussed previously, the disproportionately-undeveloped nature of the lands within the 100-year 

floodplain lower the City of Titusville’s financial risk profile to flooding. Approximately 99.1% of the land 

area of the 100-year floodplain within the City is valued at under $1 per square foot.  
 

There are, however, some highly valued parcels located within the 100-year floodplain. To the north of 

the downtown area, the Parrish Medical Center is located within the floodplain and exceeds $25.00 per 

square foot of parcel area. Sea Cat Boats, a boat retailer, is another valuable parcel located in this area.  
 

In the north-northeast portion of the City (to the east of Interstate-

95 and south of Dairy Road), a number of highly valued residential 

parcels are located within the 100-year floodplain. These homes are 

primarily located within the Titus Woods subdivision.  
 

In the central portion of the City, medium to high-valued homes are 

located within the 100-year floodplain in the Hidden Oaks of 

Titusville, Hickory Lake and Walnut Hills neighborhoods. Inundation 

in these areas is projected to primarily affect backyards and is 

focused along the outside periphery of retention ponds, so the risk 

posed to actual structures is minimal in these locations.  
 

Overall, nearly one-half billion dollars of property value is located 

within the 100-year floodplain. This land, however, averages just 

$3,375 per acre and only includes 2,132 buildings when taking into 

account the “entire” parcel and not just the exposed portions of 

parcels. The table below summarizes the financial exposure to the 

100-year and 500-year floodplains as delineated by FEMA, while the 

map on the following page depicts the parcel value (per square foot) 

within the 100-year floodplain.  

 

 

FEMA Flood Zone Definitions 
 

Flood Zone A  
Areas with a 1% annual chance of 
flooding and a 26% chance of 
flooding over the life of a 30‐year 
mortgage. Because detailed 
analyses are not performed for 
such areas; no depths or base flood 
elevations are shown within these 
zones.  
 

Flood Zone AE  
The base floodplain where base 
flood elevations are provided. AE 
Zones are now used on new format 
FIRMs instead of A1‐A30 Zones. 
 

500 Year Flood Zone 
Area of minimal flood hazard, with 
a 0.2% (or 1 in 500) annual chance 
of flooding. 
 

 

Note: The “500-year floodplain” in the table above includes all properties within the 500-year floodplain and properties 
located within the 100-year floodplain.  

Table 11: 100-Year Flood Financial Exposure 
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Transportation Network Exposure | 100-and-500 Year Flood 
 

Transportation exposure to the floodplain throughout the City is lower than the exposure to other natural 

hazards, as much of the floodplain is undeveloped.  
 

In the downtown area, Marina Road is the sole main roadway projected to be inundated in a 100-year 

flood event, as the 100-year floodplain is primarily restricted to areas adjacent to the lagoon. Inundation 

during a 500-year rain event is projected at the intersection of Garden Street and US Highway 1, which 

would disrupt traffic flow greatly in the downtown area. Efforts to raise this intersection or improve 

drainage should be reviewed for cost-effectiveness in this area.  
 

In the west-central portion of the City, portions of streets in the Fox Lake Manor, Oakdale, Whispering 

Oaks and Whispering Hills Golf Estates neighborhoods are projected to be inundated under 100-year flood 

conditions. Additionally, a 0.44 mile stretch of Harrison Street is projected to be inundated under 100-

year flooding conditions in this location.  
 

Minor local roadways with projected inundation under the 100-year flood (and not listed on the table 

below) are numerous. The minor local roadways with the highest inundation levels include Perimeter 

Road (0.65 miles), Parkland Street (0.38 miles), Crescent Drive (0.24 miles), Susanna Lane (0.21 miles), 

Hemlock Lane, (0.20 miles), Tomoka Avenue (0.20 miles), Melody Lane (0.17 miles), Heather Drive (0.16 

miles), Carnegie Street (0.15 miles), Heider Road (0.14 miles), Alexander Drive (0.13 miles), Cornwall Drive 

(0.13 miles), Hickory Lake Court (0.12 miles) and Morbeca Street (0.10 miles). 

Table 12: 100-Year Flood Transportation Exposure 
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Overview of Exposure to Community Features | 100-and-500 Year Flood 
 

Although more of the City has the potential for impact from 100- and 500-year flood events, the 

downtown area and the southern portion of the City on the lagoon side will have the most vulnerable 

community features of any area in the City.  
 

Boat Ramp 2, Veteran’s Memorial Fishing Pier, Space View Park, Indian River Lodge, and Veteran’s 

Memorial Park are located in the 100- year floodplain.  The threat to these downtown community facilities 

would result in flooding, standing water, destruction of infrastructure on the facility sites, threat of 

electrocution during prolonged rain events and other hazards.   
 

A number of critical facilities are also located in the 500-year floodplain. This includes Vectorworks 

International, a privately-owned HazMat facility near the Indian River Lagoon. While not in the floodplain, 

the Osprey Water Reclamation Facility and Space Coast Woodturners are in highly susceptible locations 

that could flood in the presence of other hazards or a higher-than-normal high tide.   
 

It is recommended that the City raise, adapt or relocate critical facilities that are located within the 100-

or-500-year floodplain after completing a cost-benefit analysis.  

  Map 20: 100-and-500 Year Flood Zoom-In Map 1 of 2 
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Overview of Exposure to Community Features | 100-and-500 Year Flood (continued) 
 

The southeastern portion of the City also has a number of community facilities that will be impacted by 

100 and 500-year flood events, including Boat Ramp 1, Kennedy Point Park, Kennedy Point Yacht Club and 

Rotary Water Front Park. These facilities are also susceptible to nuisance flooding, storm surge and sea 

level rise, which greatly increases their overall risk profile. Unlike sea level rise and nuisance flooding, 

however, the 100-year and 500-year floodplains do not jet inland in this portion of the City. Thus, in the 

event of a high tide, these maps may not be as reflective of actual flooded areas as the nuisance flooding 

maps. The nuisance flooding maps can be viewed on the following ten pages of this report.  
 

While not pictured in this section of the report, the YMCA in the southwest portion of the City is located 

in the 500- year floodplain.  Given this is the only YMCA in the City and is located with surrounding 100-

year floodplain areas, flood proofing may be a necessity.   

Map 21: 100-and-500 Year Flood Zoom-In Map 2 of 2 
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Hazard-Specific Vulnerability | Nuisance Flooding 
 

This portion of the report focuses on the effects to critical facilities, parcels and roadways from nuisance 

flooding. In-depth vulnerability statistics are provided to determine risk from a land use, financial and 

transportation perspective. 

 

Hazard Overview 
Nuisance flooding is “minor, recurrent flooding that takes place at high tide” and “occurs when the ocean 

has reached the brim locally” according to NOAA11. Like other hazards analyzed in this report, nuisance 

flooding is tied to the presence of other natural hazards such as sea level rise11. While not immediately 

life threatening, nuisance flooding is just that – a nuisance – and the costs over the long term may rise. 

 

Past Impacts and Hazard Frequency in Titusville 
Nuisance flooding is expected to increase in frequency and duration over time as sea levels rise12. The 

frequency of nuisance flooding depends on the season (Florida’s “wet months” primarily fall within the 

summer and fall) with most occurring during the fall in the southeastern United States12. While there is 

variability by location, the data shows that “multi-month” events occur in some coastal communities12. 

The map on this page, provided by NOAA, depicts annual nuisance flooding days in select locations. It is 

recommended that the City and Brevard County Emergency Management develop a process of 

documenting the exact frequency and duration of these events so that location-specific data is available. 

 

Types of Infrastructure at Risk 
Similar to flooding in general, infrastructure such as buildings, water treatment plants, electrical 

substations and stormwater infrastructure (such as outfalls) are susceptible to the effects of nuisance 

flooding. Nuisance flooding typically affects infrastructure near large water bodies, while 100-year flood 

events can impact inland areas that are not in close proximity to large water bodies.  

Source: NOAA 
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Land Use Exposure | Nuisance Flooding 
 

Nuisance flooding impacts a wide range of land uses within the City. As shown in the chart below, over 

350 acres of non-conservation lands are projected to experience this increasing flooding hazard. Since the 

nuisance flooding hazard zone is generally located adjacent to the lagoon, a large percentage of the 

affected lands are currently developed.  
 

Of the exposed land, approximately 59 acres 

(16.9%) is designated as recreational uses. This 

includes Kennedy Point Park to the south of 

State Road 50 as well as Chain of Lakes Park at 

the City’s northern boundary. As discussed in 

other portions of this analysis, repurposing these 

parks into water-absorbing eco-tourism areas 

could be beneficial over the long term. The 

image on this page shows “Fourth Ward Park” in 

Atlanta, Georgia, a great example of this park 

concept. In this park, walkways traverse through 

stormwater ponds and native plants are used to 

absorb rainwater without diverting it into drains.  
 

Important institutional lands are also exposed to the nuisance flooding hazard zone. These institutions, 

the Parrish Medical Center and Eastern Florida State College, are also susceptible to storm surge and sea 

level rise, so a comprehensive approach to dealing with these hazards is prudent. One good strategy for 

dealing with periodic flooding is to design outdoor campus or design meeting areas in a flexible, dual-use 

manner. Similar to Fourth Ward Park in the image above, certain areas can be delineated as ‘retreat’ 

portions of the landscape, while raised walkways or common areas are intertwined on higher ground. This 

would likely mitigate to flooding while boosting the overall aesthetics of these institutions.  
 

The majority of exposure (57%) to the nuisance flooding hazard is on lands with mixed use future land use 

classifications along the lagoon shoreline and in the downtown area. Some of this ‘mixed use’ land in the 

downtown area function as recreational activity centers (Sand Point Park and the marina), while other 

portions are developed. It is recommended that any future development in the portion of the downtown 

core near the Garden Street and US Highway 1 intersection be raised to mitigate for the effects of 

nuisance flooding and implement the practice of ‘low impact development’. Improvements to drainage 

(swales, etc.) could also reduce the amount of runoff affecting private property.  

 
Table 13: Nuisance Flooding Land Use Exposure 
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Financial Exposure | Nuisance Flooding 
 

From a financial perspective, nuisance flooding can have a severe impact on affected properties due to 

the close proximity of the hazard zone to the coastline and the potential for duplicative (repetitive) losses 

to one property. The latter point – high frequency of losses – severely heightens this hazard’s impact. 

Additionally, nuisance flooding can disrupt business access, thus increasing economic losses in these areas 

during flood events. 
 

The map on the next page depicts modeled exposure areas color coded by value per square foot. While 

this map shows that a majority of the exposed land is less than one dollar per square foot in value, it is 

important to note that the vast majority of exposed financial value is located on small parcels located 

adjacent to the lagoon. Thus, the financial exposure is difficult to discern at such a large scale.  
 

The highest-value-clusters of lagoon-adjacent properties exposed to this hazard are located in three areas. 

The first area is located between Garden Street and Grace Street and includes 64 properties worth a 

combined $17.5 million. The second area of high financial exposure is located between Lado Lane and 

Narvaez Drive, where $25 million dollars’ worth of property is exposed. The third area, just to the south 

of Kennedy Point Park, includes a small number of properties worth approximately $10 million dollars.  
 

The City should consider educating private 

property owners on the mitigation techniques that 

can be performed such as flood-proofing.  
 

The Parrish Medical Center makes up more than 

$72 million of the approximately $315 million 

dollars in assessed value (22.9%) exposed to the 

nuisance flooding hazard zone. A large portion of 

this land is undeveloped (as depicted in the map on 

this page), although the Vista Manor property to 

the south is exposed. It is recommended that all 

medical activities to the east of the primary 

medical be moved to a less-flood-susceptible area.  
 

From a build year perspective, the vast majority of 

exposed buildings were built after 1968, when flood insurance was first required from property owners 

in flood-prone areas. A total of 104 of the 1,118 buildings in the hazard zone (9.3%) were built before this 

critical date. Furthermore, 547 exposed buildings (48.9% of those in the hazard zone) were built after the 

modern Florida Building Code went into effect. The table below depicts these building figures and the 

associated financial exposure by build year.  

Table 14: Nuisance Flooding Financial Exposure 
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Transportation Network Exposure | Nuisance Flooding 
 

Impacts to the City’s transportation network from the effects of nuisance flooding occurs primarily 

adjacent to the lagoon, but tracts inland within the downtown area and near the intersection of US 

Highway 1 and State Road 50.  
 

In the downtown area, Garden Street, South Washington Avenue (US Highway 1), Broad Street, South 

Hopkins Avenue, Main Street Orange Street, Nevins Court and Indian River Avenue are among the major 

roadways that experience nuisance flooding. In addition, portions of the right of way of the Max Brewer 

Memorial Parkway are at risk. Due to the high volume of traffic on these roadways, the City should 

consider mitigation measures such as a raise in elevation accompanied by bioswales over the long term. 

Since nuisance flooding is a temporary event, improvements to the stormwater system could provide the 

City with a more affordable, short term mitigation solution.  
 

To the south, near the intersection of US Highway 1 and State Road 50 (Cheney Highway), the nuisance 

flooding hazard area can inundate land up to approximately one-third of a mile inland. A 0.16-mile-long 

north/south segment of Riveredge Drive and a 0.65-mile-long north/south segment of South Washington 

Avenue (US1) are located within the hazard zone in this vicinity, while a 0.06-mile-long east/west segment 

of State Road 50 is also located within the hazard zone. The hazard zone also includes the US Highway 1/ 

State Road 50 intersection, which could severely limit citywide traffic flow if inundated. It is recommended 

that the City consider raising this intersection and other vulnerable roadways in the area or implement 

other mitigation strategies.   
 

Minor local roadways with projected inundation (and not listed on the table below) include Bryan Avenue, 

Buffalo Road, Century Medical Drive, Coleman Street, East Olmstead Drive, Flagler Street, Hammock Road, 

Jay Jay Road, Jean Parrish Court, Josephine Street, North Lemon Avenue, North Palm Avenue, Oak Grove 

Road, Riveredge Drive, Riverside Drive and South Street.  

Table 15: Nuisance Flooding Transportation Exposure 
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Overview of Exposure to Community Features | Nuisance Flooding 
 

The nuisance flooding hazard zone is generally larger in size than both the 100-year and the 500-year 

floodplains, and thus, more facilities are at risk.  Areas with nuisance flooding are susceptible to saltwater 

intrusion and while currently only may experience two flooding events during king-tides in the fall, this 

flooding will be exacerbated over the long term as sea levels are projected to rise to over 300 events in 

one year. 
 

Nuisance flooding is more prevalent in the downtown area than anywhere else in the City.  In the 

downtown area, Boat Ramp 2, Veteran’s Memorial Fishing Pier, Indian River Lodge, Space View Park, 

Veteran’s Memorial Park, Vectorworks International and Space Coast Woodturners are currently being 

inundated with nuisance flooding periodically. Strategies to retrofit or mitigate the recreational facilities 

within the nuisance flooding zone have been addressed extensively previously in this analysis due to the 

fact that these facilities are also susceptible to sea level rise, storm surge and the 100-year flood zone. Of 

particular concern from a nuisance flooding perspective is the vulnerability of Vectorworks International 

and Space Coast Woodturners, which store hazardous materials on site. The City should consider 

providing educational materials concerning flood proofing to the owners of these businesses to alleviate 

health-related externalities posed by potential impacts to these facilities.   

Map 26: Nuisance Flooding Zoom-In Map 1 of 2 
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Overview of Exposure to Community Features | Nuisance Flooding (continued) 
 

Critical facilities in the southern portion of the City that are currently affected by nuisance flooding are 

William J Manzo Memorial Park, Rotary Water Front Park, Kennedy Point Park, and Boat Ramp 1. With the 

exception of Kennedy Point Park, these facilities are located adjacent to the lagoon.  
 

The City should survey portions of recreational facilities that typically flood first during rain events and 

consider designing interim stormwater features in these locations. This strategy would begin the process 

of retrofitting recreational facilities on an incremental, low-cost basis.  
 

Not pictured in these maps are the Chain of Lakes Park, Enchanted Forest Sanctuary, and Gibson Sports 

Complex, which are also impacted by periodic nuisance flooding.      
 

Map 27: Nuisance Flooding Zoom-In Map 2 of 2 
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Hazard-Specific Vulnerability | Combined Hazard Zone 
 

The effects of the combined hazard zone are expected to be drastic for critical facilities, parcels and 

roadways within the City. In-depth vulnerability statistics will be provided at a future time to determine 

risk from a land use, financial and transportation perspective to this hazard.  

 

Hazard Overview 
For the purposes of this report, the “Combined Hazard Zone” is defined as the cumulative long-term 

effects of sea level rise in addition to (or on top of) storm surge. According to researchers, sea level rise 

will “amplify” the effects of storm surge over the long term13. 

 

Hazard Frequency in Titusville 
The combined hazard zone is a forward-looking risk scenario and data does not currently exist showing 

the relative increase that historic sea level rise has had on observed storm surge levels. In general, the 

frequency of storm surge will not increase over time as a result of sea level rise, but the severity of storm 

surge (and hurricanes, in general) will. 

 

Types of Infrastructure at Risk 
Similar to storm surge and sea level rise, a vast array of infrastructure is at risk as a result of the combined 

hazard of sea level rise on top of storm surge. This includes buildings, underground infrastructure, 

stormwater infrastructure, sea walls, electrical substations and water treatment plants. 
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Lift Station and Wastewater Facility Impacts| All Hazards 
 

Wastewater treatment facilities and lift stations are susceptible to a number of natural hazards, including 

groundwater flooding, sea level rise and storm surge14. These facilities are susceptible to corrosion and, 

if affected, can restrict wastewater treatment access to large segments of the population14. The table 

below and the map on the next page depict the risk posed to these facilities throughout the City.  

Table 16: Impacts to Lift Stations and Wastewater Facilities 
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Stormwater Outfall Impacts | All Hazards 
 

Stormwater infrastructure is critical to flood management, and the natural hazards addressed in this 

report can cripple its ability to function effectively. Storm surge can damage outfalls in short periods of 

time, while sea level rise and nuisance flooding can lead to long term corrosion of outfalls due to saltwater 

intrusion15. It is recommended that the City perform a more in-depth study of the elevation of these 

structures above mean sea level and consider raising the most at-risk outfalls.  
 

The table below shows the stormwater outfalls identified as part of an East Central Florida Regional 

Planning Council study of the Indian River Lagoon. In general, the close proximity of these outfalls 

heightens their risk profile. The map ID in the chart corresponds to the map on the next page. 

  
Table 17: Impacts to Stormwater Outfalls 
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Sewer System Impacts 
The ability of the Titusville’s 
sewer and stormwater 
system to work properly 
depends on the integrity of 
the City’s stormwater 
outfalls. The City’s outfalls 
are located along the lagoon 
and are therefore 
susceptible to numerous 
natural hazards. It is 
recommended that the City 
raise these outfalls to 
prevent backflow into the 
City’s sewer system.  
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Transit Impacts | All Hazards 
 

Impacts to S.C.A.T Bus Stops 

Space Coast Area Transit (S.C.A.T) operates throughout the City of Titusville and eleven bus stop locations 

are currently situated in hazard zones. Mitigating impacts to bus stops can include moving the stop 

(benches, trash receptacles and cover) to a more secure location. The table below summarizes the 

modeled impacts to the City’s vulnerable bus stops, many of which are located along US Highway 1.  
 

 

 

 

Impacts to the F.E.C Railroad Network 

The Florida East Coast Railway runs for 9.72 miles through the City of Titusville and is susceptible to the 

impacts of multiple hazards covered in this report. The most at-risk portion of the railway is located in and 

to the north of the downtown area. Here, the railway comes into close proximity of the lagoon and is 

highly susceptible to multiple hazards, including storm surge, sea level rise, nuisance flooding and the 100-

year flood. At this time, the railway is raised enough to avoid the Category 3, 4, and 5 surge zones and the 

railway surface is not projected to be impacted by sea level rise before the year 2080. The table below 

depicts the risk posed to the railroad network to storm surge, nuisance flooding, the 100-and-500-year 

flood zones and the USACE and NOAA sea level rise curves. Additional information regarding potential 

impacts from sea level rise can be found in the Space Coast TPO Sea Level Rise Vulnerability Assessment. 

 

Table 18: Impacts to Bus Stops 

Table 19: Impacts to Railroads 




