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origin, age, sex, religion, disability, familial or income status. It is a priority for the MPO that all citizens of 

Hernando and Citrus Counties be given the opportunity to participate in the transportation planning process 

including low-income individuals, the elderly, persons with disabilities, and persons with limited English 
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1 INTRODUCTION AND SUMMARY OF PRIOR STUDIES 

1.1 Introduction  

Natural disasters such as hurricanes, floods, and wildfires cause extensive damage to transportation 

infrastructure, disrupting travel and transportation services, and causing significant economic and social 

impacts. Resiliency is the ability of a community to remain unaffected or reduce the disruption resulting from 

extreme weather events. Planning for a transportation system that is resilient to natural disasters is crucial to 

ensuring that people and goods can safely and efficiently move throughout the region following the disruption 

caused by these disasters. In addition to protecting lives and property, a resilient transportation system also 

supports emergency evacuation and response efforts, enables the delivery of essential goods and services, and 

aids in the recovery process after a disaster. Because of this, it is essential to prioritize resilience in 

transportation planning to minimize the impacts of natural disasters on the transportation system and the 

communities they serve. 

For the MPO, this means addressing resiliency of the regionΩs collector and arterial roadway network. Identifying 

resilient transportation strategies and vulnerabilities throughout the region is a collaborative effort that requires 

participation and planning at the local, regional, and state level. To help understand current and past efforts in 

Hernando and Citrus counties, and across the state, a review of recently completed studies and activities related 

to resiliency was completed. 

Resilience from the transportation perspective is the ability of the transportation system to continue to provide 

residents with access and mobility in times of natural or man-made disruption. Foremost recently is the 

resilience of our coastal communities to the impacts of extreme weather-related events such as hurricanes, 

storm surge, and intense single-day rain events. Several federal grant and formula programs have been 

developed to assist communities in addressing these challenges through mitigation and adaptation strategies; at 

the same time, resilience has become a key consideration in the evaluation of transportation projects submitted 

for discretionary grant programs. 

The purpose of this Hernando/Citrus MPO Vulnerability and Risk Assessment Study is to identify vulnerable 

transportation infrastructure assets and develop recommendations and mitigation strategies that promote 

system resilience. Transportation infrastructure construction and maintenance is programmed for normal 

operating conditions. This Study has identified hazards such as storm surge, flooding and wildfires which can 

disrupt normal operating conditions or damage facilities over short and extended periods of time, and by placing 

unanticipated financial burdens on budgets. The results of this study have been prioritized to identify the 

highest priority locations through technical analysis and stakeholder coordination. A series of mitigation 

strategies have been developed to combat the transportation systems vulnerabilities for the purpose of 

ƛŘŜƴǘƛŦȅƛƴƎ ŦǳǘǳǊŜ ǇǊƻƧŜŎǘǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ athΩǎ 2050 Long Range Transportation Plan. 

This report has been organized to provide a clear picture of the review, analysis and findings of the Vulnerability 

and Risk Assessment. A summary of the report contents is listed below. 

Section 1 - Following this introduction is a summary review of the local, regional, and state plans that were 

assessed as part of this study. Several of these reports form the basis of identifying the subsequent methodology 

that was followed as well as providing a series of strategy recommendations that were incorporated into the 

Hernando/Citrus Vulnerability Assessment recommendations. 
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Section 2 ς The Data and Resources section discusses the sources of transportation, community assets and 

environmental factors that were used in the analysis. 

Section 3 ς Conducting the assessment of transportation vulnerabilities includes identifying areas of 

vulnerability from weather-related events and analysis of risk. This section describes the methodology used for 

conducting this step as well as the concluding results. 

Section 4 ς Through each step of this study, a Stakeholder Working Group met to discuss study progress and 

provide input on the methodology for developing recommendations. This section provides details on the 

working group review and guidance for developing the plan.  

Section 5 ς To improve transportation resiliency, a series of mitigation strategies was developed. A prioritization 

ƳŜǘƘƻŘƻƭƻƎȅ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ŀǎǎƻŎƛŀǘƛƴƎ ǘƘŜǎŜ ǎǘǊŀǘŜƎƛŜǎ ǿƛǘƘ ǘƘŜ ǊŜƎƛƻƴΩǎ Ƴƻǎǘ ǾǳƭƴŜǊŀōƭŜ ŀƴŘ ŎǊƛǘƛŎŀƭ 

transportation infrastructure. This section discusses the strategy recommendations that can be used by the 

MPO, and its planning partners, in addressing resiliency region-wide and location specific. 

1.2 Prior Studies and Plans 

The documents listed in Table 1-1 were reviewed to identify common themes and key considerations to guide 

the development of the Hernando/Citrus aŜǘǊƻǇƻƭƛǘŀƴ tƭŀƴƴƛƴƎ hǊƎŀƴƛȊŀǘƛƻƴΩǎ όMPO) Vulnerability and Risk 

Assessment Study. These documents provide an important foundation for the study, building upon previous 

efforts to collect data, identify shocks and stressors, and develop mitigation strategies. The plans reviewed and 

their relation to resiliency-related content can be seen in Table 1-2. 

TABLE 1-1: STUDIES AND PLANS REVIEWED 

Study Type Study Type Description Study Name Date 

MPO Plans 

Planning studies and reports 
completed by the MPO which include 
elements of resiliency related to the 
transportation network. 

Hernando/Citrus 2045 Long Range 
Transportation Plan (LRTP) 

2019 

Hernando/Citrus Transportation 
Improvement Program (TIP) 

2023 

Community 
Plans 

Long-range, guiding documents 
including Goals, Objectives, and 
Policies for the future development 
of the jurisdiction. 

Hernando County Comprehensive Plan 
ς Coastal Management Element 

2018 

Citrus County Comprehensive Plan ς 
Coastal Management Element 

 

Citrus County Comprehensive 
Emergency Management Plan (CEMP) 

2019 

Hernando County Comprehensive 
Emergency Management Plan (CEMP) 

2020 

Tampa Bay Regional Planning Council 
Regional Resiliency Action Plan 

2022 

Local 
Mitigation 
Strategy 

A local mitigation strategy assesses 
shocks and stressors, identifies 
actions to reduce losses from 
hazards, and establishes a 
collaborative process to implement 
the plan. 

Hernando County Local Mitigation 
Strategy 

2020 

Citrus County Local Mitigation Strategy 2020 
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TABLE 1-2: STUDY/PLAN CONTENT 

Type of Plan Data 
Shock/Stressor 
Identification 

Mitigation 
Options 

Prioritization 

MPO Plans 

  

 

 

Community Plans 

   

 

Local Mitigation Strategy 

    
 

1.2.1 Federal and State Guidance on Incorporating Resiliency into Transportation Planning 

Changing conditions such as extreme weather events, environmental changes, economic shifts, and operational 

disruptions create unique challenges for the two-county Metropolitan Planning Area. Extreme weather events 

can lead to damaged, eroded, or flooded transportation systems which can present short and long-term risks to 

safety and mobility. Planning for these events will result in a reduced need for costly repair efforts and, in turn, 

increase the resilience of the transportation networks and communities. Effective resiliency planning, as 

described ƛƴ ǘƘŜ CƭƻǊƛŘŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΩǎ όC5h¢ύ Resiliency Quick Guide and the Federal Highway 

!ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όCI²!ύ Integrating Resilience into the Transportation Planning Process White Paper, involves a 

process in which MPOs set clear goals, establish performance measures, identify risks and vulnerabilities, 

evaluate and adopt mitigation strategies, and demonstrate investment in projects that enhance resiliency. These 

state and federal guides outline opportunities to incorporate resilience and reliability when developing 

transportation plans, including:  

1. Review the plan goals and objectives to address resilience. 

2. Consider resilience when defining problems. 

3. Create metrics to monitor progress.  

4. Identify and assess strategies in a Needs Plan. 

5. Integrate projects and actions that will enhance resiliency in the cost-feasible plan. 

When examining a ǇƭŀƴΩǎ ƎƻŀƭǎΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƛƴǘŜƎǊŀǘŜ ǊŜǎƛƭƛŜƴŎȅ ŜƛǘƘŜǊ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜǇƻǊǘ ƻǊ ŀǎ ŀ 

standalone goal. When interweaving resiliency into broader transportation goals and objectives, strategies for 

resiliency can be applied to various subjects such as asset management, economy, freight, operations, and 

safety. Examples of strategies that incorporate resiliency include focusing on improving infrastructure to 

withstand the impacts of extreme weather events, providing a transportation system to aid in economic 

competitiveness, and to incorporate Intelligent Transportation Systems (ITS) to facilitate evacuation routes.  

Enacting performance measures and targets can assist in ensuring that goals and objectives relating to resiliency 

and transportation are being advanced, particularly in the previously mentioned subjects. Furthermore, it is 

pertinent to assess any vulnerabilities or risks, by performing an inventory to identify susceptible infrastructure 

as well as a risk assessment to determine where certain weather and environmental conditions could strain the 

transportation networks. Scenario planning and workshops can also be a useful tool for DOTs and MPOs to 

assess risks associated with hazards. Based on the findings from the risk assessment or scenario planning, MPOs 

often will develop a Needs Plan with strategies to address present and future needs. MPOs can use resilience 
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factors specific to their region to prioritize projects, programs, policies, or other resilience planning efforts 

included in the Needs Plan that will appropriately strengthen risk and vulnerability mitigation goals. The Cost 

Feasible Plan, in coordination with the Needs Plan, identifies the projects that can feasibly be completed given 

the current funding availability. 

Florida Transportation Plan 

The Florida Transportation Plan (FTP) is a collaborative statewide transportation plan that provides a vision and 

ƎǳƛŘŀƴŎŜ ŦƻǊ CƭƻǊƛŘŀΩǎ transportation decisions. The plan is divided into four Elements: Vision, Policy, 

Performance, and Implementation. For the purpose of this study as it relates to resiliency, the Vision and Policy 

Elements were reviewed. The vision element describes transportation visions and goals over the next 25 years, 

while the policy element includes goals, objectives, and a concise list of strategies to aid in guiding the efforts to 

accomplish these goals. The seven goals consistent through all FTP elements included below in Figure 1-1. 

FIGURE 1-1: FLORIDA TRANSPORTATION PLAN GOAL STATEMENTS 

 

Florida is especially vulnerable to certain environmental threats due to the stateΩǎ proximity to the coast, 

particularly hurricanes, rising sea levels, and climate changes. There is a growing recognition of the importance 

of instituting innovative and effective planning and asset management that prioritize transportation system that 

is adaptive and resilient to these potential hazards. One of the relevant goals in the FTP is to provide agile, 

resilient, and quality infrastructure. It is stated that in order to do this, the infrastructure must have the ability to 

adapt to changing needs, business models, mobility options, technology, and energy sources. Transportation 

systems should be designed to withstand and recover from various climate disasters or related risks. The 

definition for infrastructure is expanded in the FTP to also include technological aspects in transportation such 

as sensors or communication backbones.  

Another goal in the FTP related to resiliency is to provide reliable, connected, and efficient mobility for people 

and freight. It is crucial to provide connected and reliable networks in case of any hazards or disruptions to the 

systems so that people, freight vehicles, and emergency responders can effectively evacuate or provide support, 

and so the transportation networks and supply chain can promptly return to normal once the disruption has 

stopped. This is also related to the safety and security goal as improved emergency evacuation clearance and 

incident response times will coincide with improved safety.  Examples of progress indicators for this goal include 

the examination of the conditions of pavement, bridges, sidewalks, and transit vehicles, as well as the assessed 

vulnerability to flooding or storm surge, the frequency for repairs due to damage from extreme weather, and 

any gaps that may exist between modes/systems.  

hƴŜ ƻŦ ǘƘŜ ƪŜȅ ǎǘǊŀǘŜƎƛŜǎ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ǘƘŜ C¢t ǊŜǇƻǊǘ ƛǎ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ƳƛǘƛƎŀǘŜ Ǌƛǎƪǎ ǘƻ CƭƻǊƛŘŀΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ 

system. To do so, it was stated that Florida plans to act on the related initiatives shown in Figure 1-2. 

Safety & 
Security

Infrastructure

Mobility

Accessibility 
and Equity

Economy Communities

Environment
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FIGURE 1-2: FLORIDA TRANSPORTATION PLAN VULNERABILITY ASSESSMENT INITIATIVES 

 

  

ω Identify hazards that prove to be a risk and implement actions to 
avoid or prepare the system to tolerate these hazards. 

Identify 
vulnerabilities

ω Expansion of real-time information sharing, improved system 
management, enhanced multimodal options, and increased 
redundancy for critical infrastructure.

Improve agility of the 
transportation 

system

ω Include aspects involved with long-term consequences of known 
vulnerabilities into asset management decisions.

Address long-term 
costs

ω Adapt planning, design, construction, and maintenance techniques 
to improve resilience, such as incorporating emerging technology, 
stormwater management, and infrastructure alterations.

Adaptable 
transportation 

planning

ω Where possible, enact a long-term strategy to transition 
infrastructure and development away from vulnerable areas. 

Transition of 
development

ω Ensure that the existing plans cover preparedness, response, 
recovery, and mitigation efforts appropriate for the growing severity 
of extreme weather events, increasing population, and use of 
technologies.

Update emergency 
plans
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1.2.2 MPO Planning Documents 

Hernando/Citrus MPO 2045 Long Range Transportation Plan 

¢ƘŜ IŜǊƴŀƴŘƻ /ƛǘǊǳǎ athΩǎ нлпр [ƻƴƎ wŀƴƎŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ tƭŀƴ ό[w¢tύ ƛǎ ƎǳƛŘŜŘ ōȅ ƛǘǎ ǎƛȄ ƎƻŀƭǎΥ ǎŀŦŜǘȅΣ 

economy, mobility, intermodal, livability, and preservation.  

 

This study falls in line with the Preservation goal of the 2045 LRTP. Adopted in 2019, the LRTP goals align with 

the federal planning requirements listed in CƛȄƛƴƎ !ƳŜǊƛŎŀΩǎ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ όC!{¢ύ !ŎǘΣ ǿƘƛŎƘ Ŏŀƭƭed for the 

improvement of the resiliency and reliability of the transportation system and the reduction or mitigation of 

stormwater impacts on surface transportation. Since adoption of the 2045 LRTP, the president signed into law 

the Infrastructure Investment and Jobs Act (IIJA), sometimes referred to as the Bipartisan Infrastructure Law 

(BIL). IIJA continues to include resiliency planning as one of the planning factors that the MPO must address, and 

created additional funding programs for the implementation of resilient transportation infrastructure. 

Lƴ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǊŜǎƛƭƛŜƴŎŜ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ [w¢tΣ ǘƘŜ Ǉƭŀƴ ŜȄǇƭŀƛƴǎ ǘƘŀǘ ǘƘŜ athΩǎ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎ ƛƴǾƻƭǾŜǎ 

activities addressing before and after disaster conditions, with efforts to guard against and preemptively 

ƳƛǘƛƎŀǘŜ ŀ ŘƛǎŀǎǘŜǊΩǎ ŜŦŦŜŎǘǎ through identification of steps to restore essential functions, efficient recovery, and 

rebuilding. This process includes encouraging the development of Comprehensive Emergency Management 

Plans, Local Mitigation Strategies, Post-Disaster Redevelopment Plans, and connections to the national Strategic 

Highway Network.  

Hernando and Citrus County each have representatives involved with the Tampa Bay Regional tƭŀƴƴƛƴƎ /ƻǳƴŎƛƭΩǎ 

Resilience Coalition. Members of the coalition collaborate to develop strategic regional responses for resolving 

regional issues, focusing on how to reduce regional impacts due to the changing climate, in addition to securing 

increased levels of funding to support regional infrastructure improvements and develop robust programs to 

protect the communities throughout the region. The LRTP states that the Hernando/Citrus MPO will work with 

ωImprove safety for all 
users, including 
drivers, pedestrians, 
and bicyclists.

Safety

ωProactively support 
economic 
development and 
tourism throughout 
Hernando and Citrus 
Counties

Economy

ωProvide for the 
mobility needs of the 
enitire community 
and visitors alike.

Mobility

ωMaintain the existing 
transportation 
system, including 
roadway, transit, and 
active transportation 
modes.

Intermodal

ωPreserve, and where 
possible, enhance 
social, cultural, 
physical, and natural 
environmental values.

Livability

ωPreserve and 
maintain a resilient 
transportation 
infrastructure and 
transit assets for the 
future.

Preservation
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the coalition and other partners such as FDOT, local public works departments, and emergency planning 

agencies, to assist in strengthening the transportation sysǘŜƳΩǎ ǊŜǎƛƭƛŜƴŎȅ ǘƻ Ƴŀƴ-made and natural disasters. 

Through the LRTP, the MPO has committed to coordinate with the municipalities, counties, and other local and 

regional agencies to mitigate impacts to the transportation system from climate change. To achieve this, the 

MPO uses available data and information, such as mapping and analyzing flood zones, to understand 

transportation infrastructure that is vulnerable to extreme weather events. 

Hernando/Citrus MPO Transportation Improvement Program 

The athΩǎ Transportation Improvement Program 

(TIP) provides the five-year capital funding plan for 

transportation improvements in the region. These 

projects are aligned with goals of local and regional 

ŀƎŜƴŎȅ Ǉƭŀƴǎ ŀƴŘ ǊŜǇƻǊǘǎΣ ƛƴŎƭǳŘƛƴƎ C5h¢Ωǎ р-year 

Work Program and SIS Plan, the 2045 LRTP, and 

other transportation development and master 

plans. Projects are submitted for funding and 

ǇǊƛƻǊƛǘƛȊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ athΩǎ ǇǊƛƻǊƛǘƛȊŀǘƛƻƴ ǇǊƻŎŜǎǎΦ  

The TIP states that Prioritization includes a technical 

analysis of State maintained roadways considering 

such variables as level of service, performance 

measure evaluation, cost of upgrading the facility 

(including resiliency factors), and Project 

connectivity with the existing roadway system.  

1.2.3 Local Plans 

Hernando County Comprehensive Plan ς Coastal Management Element 

¢ƘŜ IŜǊƴŀƴŘƻ /ƻǳƴǘȅ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴΩǎ /ƻŀǎǘŀƭ aŀƴŀƎŜƳŜƴǘ 9ƭŜƳŜƴǘ establishes Goals, Objectives, and 

policies to protect, manage, and guide the future of the coastal areas within the County. In particular, Goal 11.02 

addresses development in the coastal area, including infrastructure and transportation networks. This goal and 

relevant objectives are as follows: 

¶ Goal 11.02 Coastal Zone DevelopmentτHernando County shall direct new and expanded population 

concentrations, vulnerable land uses and new infrastructure away from the Coastal Zone as indicated in 

this Element. 

o Objective 11.02A: Hernando County has established a Coastal High Hazard Area (CHHA) where 

development is limited and regulated consistent with the provisions of this plan to protect 

private property rights in order to mitigate exposures to hazards and losses related to coastal 

storms and sea level rise and to responsibly manage the potential fiscal impacts and fiscal 

responses to the damage from such hazards.   

Á Strategy 11.02A(4): The following hurricane evacuation clearance time levels of service 

(LOS) are hereby adopted: a. 12 hours for evacuation to shelter for a category 5 storm; 

and, b. 16 hours for out-of-county evacuation for a category 5 storm. Proposed 

development within the Coastal Zone shall meet and maintain the adopted Level of 

Service and shall be supported by adequate and relevant data and analysis 
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demonstrating that the adopted hurricane evacuation Level of Service for the Category 

5 storm is maintained.  Level of Service evaluation for development proposals and for 

Comprehensive Plan Amendments seeking to increase residential densities within the 

Coastal Zone shall include data and analysis of the impacts of the proposed 

development or amendment on the Category 5 hurricane evacuation clearance time 

Levels of Service. 

Á Strategy 11.02A(5): If review of data and analysis for proposed new developments or 

Comprehensive Plan Amendments indicates that the hurricane evacuation clearance 

time Levels of Service will not be achieved, then mitigation may be approved to the 

extent that it is intended to maintain the adopted Levels of Service.  Appropriate 

mitigation includes, but is not limited to contribution of funding, land or construction 

services for hurricane shelters and transportation facilities.  The data and analysis 

demonstrating adequate mitigation shall include identification of the type, cost, and 

timing of the improvement and these shall be made part of a binding agreement 

between the County and the applicant or developer.  Mitigation measures in the 

agreement that would require capital improvements to construct facilities shall be 

ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ CƛǾŜ-Year Schedule of Capital Improvements with an 

indication as to the funding source whether funded publicly or otherwise. 

Á Strategy 11.02A(6): The County shall identify and implement ways to reduce and/or 

mitigate the estimated evacuation clearance times identified in studies promulgated by 

the State of Florida and/or the Tampa Bay Regional Planning Council. 

o Objective 11.02C: Existing transportation corridors and those roadways accessing development 

in the CHHA shall be built and maintained to County standards to ensure that hurricane 

evacuation clearance times are not reduced.   

Á Strategy 11.02C(1): The County shall not install new roadway lane miles on the 

functionally-classified network within the Coastal High Hazard Area (CHHA) unless 

required for evacuation purposes. Upgrades to existing roadways are limited to 

intersection improvements for safety reasons, accommodation of cyclists and 

pedestrians or to technological improvements that facilitate evacuation and maintain or 

improve evacuation clearance times.  

Á Strategy 11.02C(2): Levels of service for hurricane evacuation clearance times as 

outlined in this Chapter, and, for roadways as outlined in the Transportation Element of 

this Plan, shall be achieved by limiting coastal populations and by adoption of 

evacuation procedures in the official county evacuation plan. 

Citrus County Comprehensive Plan ς Coastal Management Element 

¢ƘŜ /ƛǘǊǳǎ /ƻǳƴǘȅ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴΩǎ /ƻŀǎǘŀƭ aŀƴŀƎŜƳŜƴǘ 9ƭŜƳŜƴǘ ŜǎǘŀōƭƛǎƘŜǎ DƻŀƭǎΣ hōƧŜŎǘƛǾŜǎΣ ŀƴŘ 

policies to protect, manage, and guide the future of the coastal areas within the County. The element includes a 

citation of Florida statute which prohibits the construction of new causeways or bridges to coastal areas (FS 

161.54(2)) and one goal that guides all objectives and policies. Key objectives and policies, among others, under 

Goal 4 relevant to the transportation system are listed below. 

¶ GOAL #4 ς Preserve, protect, and enhance resources of the Coastal, Lakes, and River Areas and where 

appropriate, restrict development activities that would damage or destroy these resources, protect 

human life, and limit the public expenditure in areas subject to natural disasters. 
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o Objective 4.9 The County shall maintain or reduce hurricane evacuation times by requiring that 

new developments not degrade the existing evacuation Level of Service (LOS). 

Á Policy 4.9.3 The Hurricane Evacuation Level of Service Standard for Out of County 

evacuation is sixteen (16) hours for a Category 5 storm event. 

Á Policy 4.9.4 All roadway improvements along the CountyΩs evacuation network shall 

include practicable remedies for flooding problems. 

Á Policy 4.9.11 The County shall conduct evacuation traffic analysis using the planned 

distribution of the CountyΩs buildout population. To facilitate this task, the County will 

utilize a transportation network modeling system. Transportation network modeling 

shall also be utilized to monitor the impact of large residential projects and of ongoing 

development on hurricane evacuation times. 

o Objective 4.10 The County shall direct population concentrations away from the Coastal High-

Hazard Area through appropriate regulations in the Land Development Code. 

Á Policy 4.10.4 New development, redevelopment, and infrastructure in vulnerable areas 

shall use best practices to address sea level rise. 

Á Policy 4.10.6 The County shall relocate or replace infrastructure located in the Coastal 

High Hazard Areas to limit public losses from various events including, but not limited 

to, storm damage, hurricanes, severe flooding, Sea Level Rise, abandonment of facilities 

and/or structures, and tornadoes. 

Citrus and Hernando County Comprehensive Emergency Management Plan 

The Comprehensive Emergency Management Plan (CEMP) establishes a framework for an effective system of 

comprehensive emergency management for the purpose of: 

¶ Reducing loss of life, injury, and property damage and loss resulting from natural, technological, and 

manmade emergencies. 

¶ Preparing for prompt and efficient response and recovery activities to protect lives and property 

impacted by emergencies. 

¶ Responding to emergencies with the effective use of all relevant plans and resources deemed 

appropriate. 

¶ Recovering from emergencies by providing for the rapid and orderly implementation of restoration and 

rehabilitation programs for persons and properties affected by emergencies. 

¶ Assisting in awareness, recognition, education, prevention, and mitigation of emergencies that may be 

caused or aggravated by inadequate planning for, and regulation of, public and private facilities and land 

use. 

The Citrus County CEMP identifies tropical cyclones, extreme weather events (severe storms, tornados, winter 

storms), and environmental events (flooding, wildfire, drought, extreme temperatures, and sinkholes), as all 

being high probability with potential major impact. The Hernando County CEMP also references these natural 

hazards, as well as erosion, seismic activity, and tsunamis.  

The Citrus County CEMP plan identifies the following roadways as at risk for hazardous material spills, mass 

casualty/fatality incidents, hurricane evacuation traffic congestion, and host sheltering/mass care concerns as a 

result of natural disasters: 
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¶ CR 39A 

¶ CR 39 

¶ CR 48 

¶ CR 88 

¶ CR 470 

¶ CR 480 

¶ CR 482 

¶ CR 486 

¶ CR 488 

¶ CR 490A 

¶ CR 490 

¶ CR 491 

¶ CR 494 

¶ CR 495 

¶ CR 581 

¶ SR 44 

¶ SR98/US 700 

¶ SR 200 

¶ US 19/US 98/ SR55 

 

 

The Hernando County CEMP, unlike the Citrus County CEMP plan, does not provide a comprehensive list of at-

risk roadways. Regarding evacuation movement, both plans emphasize the importance of identification and use 

of short, familiar routes for residents to clear the evacuation area within the shortest amount of time.  

The Citrus County CEMP includes a breakdown of Emergency Support Functions (ESF). These functions are 

organized to address specific emergency issues and identify appropriate responsibilities and duties. ESF-16, 

which addresses law enforcement and security, identifies the need for coordination with traffic control to 

expedite the movement of evacuees in the event of an evacuation.  Additionally, methods such as requesting 

the adjustment of traffic signal timing by county or FDOT; establishing staffed traffic control points; modifying 

lane use; setting up barriers to redirect flow; and towing/pushing disabled vehicles out of the way may also be 

utilized. The Hernando County CEMP details the steps for disaster-response processes (pre-evacuation, 

evacuation, and response actions) and areas of responsibility in ESF-1. 

Citrus County and Hernando County Local Mitigation Strategies 

The Local Mitigation Strategy (LMS) represents a plan to promote mitigation initiatives to improve resilience and 

lessen the human, economic, and environmental costs of disasters resulting from large-scale hazards in Citrus 

County and Hernando County. Of particular concern in the LMS and relevant to this study are disaster effects on 

the transportation system for first responders, continuity of operations, property, facilities, and infrastructure, 

and economic condition.  

The plans can be used as a tool to establish funding priorities for hazard mitigation activities for disaster 

assistance available following a major disaster. The 2020 through 2025 cycle of the LMS establishes an ongoing 

hazard mitigation planning program by identifying and assessing potential natural hazards that may pose a 

threat to life and property, evaluating local mitigation measures that should be undertaken, and outlining 

procedures for monitoring the implementation of mitigation strategies. 

.ƻǘƘ /ƻǳƴǘȅΩǎ LMS reports identified fourteen hazards for their risk assessments: 

¶ Flood 

¶ Tropical Cyclones 

¶ Severe Storms 

¶ Wildfire 

¶ Erosion 

¶ Drought 

¶ Extreme Heat 

¶ Geological 

¶ Winter Storm 

¶ Seismic 

¶ Tsunami 

¶ Hazardous Materials Incident 

¶ Radiological Incident 

¶ Cyber Incident 

Hazard profiles were created for each of these hazards which included information on the hazard, likely 

locations, extent (strength/magnitude), previous occurrences, probability of the hazardous event, summary of 

impacts, a hazard priority index, and a vulnerability analysis. Priority risk indexes score the hazardous events 
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based on probability, impact, spatial extent, warning time, and duration. Through this process, floods, tropical 

cyclones, and wildfires were the highest-rated risks for both Hernando County and Citrus County. Each hazard 

has a detailed risk profile included in the report. 

Generally, the LMS recommends the following types of mitigation projects for property protection a disaster 

abatement: 

Property Protection Projects 

ω Relocation/acquisition  

ω Elevation  

ω Floodproofing  

ω Insurance  

ω Brush/shrub removal  

ω Emergency response planning  

ω Wind-proofing 

Structural Projects 

ω Dams/levees/floodwalls  

ω Bridge/culvert modifications  

ω Channel modifications/diversions  

ω Firebreaks  

ω Sinkhole abatement  

ω Emergency water source development  

ω Safe rooms and community shelters 

Additionally, the LMS recommends open space preservation, wetland protection, identification and 

implementation of Best Management Practices, water resources management planning, and river/stream 

corridor restoration to protect natural resources. The Comprehensive Plan, Land Development Code, Florida 

Building Code, Capital Improvement Plan, and other emergency response and disaster planning efforts should 

be utilized to push forward and solidify mitigation efforts. 

Detailed, hazard-specific mitigation factors are shown in the graphic below. 

 

F
lo

o
d

 M
it
ig

a
ti
o

n

ωFloodplain development 
regulations

ωStormwater Management

ωDetailed plans and targeted studies

ωCommunity Rating System (CRS) 
Program

ωRelocation

ωAcquisition

ωElevation

ωNFIP flood insurance

ωDams, levees, and floodwalls

ωBridge/culvert modifications

ωOpen space preservation

ωWetland Protection

ωRiver/stream corridor restoration 
and protection

ωBest Management Practices

W
in

d
 M

it
ig

a
ti
o

n

ωWindproofing

ωSafe room / 
community shelter 
requirements

ωBuried powerlines

F
ir
e

 M
it
ig

a
ti
o

n ωUrban forestry 
program

ωEmergency water 
source develpment

ωPrescription 
Burning

ωChopping and 
Mowing / 
Vegetation 
Reduction



 

Hernando/Citrus MPO  |  1-12 

Vulnerability and Risk Assessment Study  

Mitigation projects are ranked in the LMS based on cost-benefit analysis, repetitive losses mitigated, consistency 

with LMS goals, funding availability, and reduction of critical facility vulnerability. 

1.2.4 Peer Agency Resiliency Studies 

Tampa Bay Regional Planning Council Regional Resiliency Action Plan 

The Regional Resiliency Action Plan (RRAP) is a living document created to address resilience challenges, 

prioritized through intergovernmental and community collaboration, intended to guide action over the next five 

years. The Vision is that the RRAP will help reduce risk to people and property by anticipating and preparing for 

sea level rise, storms, flooding, extreme heat, and other emerging hazards. 

The RRAP is meant to serve as a 

voluntary tool for the region and 

local governments. The plan 

identifies regional opportunities 

for collaboration and provides a 

menu of local best practices to 

create a clear, though 

challenging, path forward for the 

region and includes a broad set 

of best practices to guide 

implementation of resilience-

building actions that each 

jurisdiction could choose to 

implement. The RRAP is a 

framework for concerted regional 

action rather than a set of 

directives for specific projects or programs at the local level, recognizing that decisions on the timing and 

approach are best determined by each local government. 

The plan provides an in depth look at an array of resiliency, mitigation, and post-disaster response strategies, 

but of particular interest to this study is Goal 7 of the plan:  

άThe Region will have a connected multimodal transportation network that is resilient to extreme 

weather, reduces local emissions, reduces automobile congestion, and enhances equitable mobility and 

public safetyΦέ  

Each goal is accompanied by related objectives and approaches that facilitate the underlying goal through 

regional collaboration and local action strategies. To support the above goal, the main objectives are to mitigate 

climate-related impacts, advance the transition to renewable, accessible, and resilient mobility systems, and 

invest in low-emissions transportation infrastructure and air quality improvements. Regionally, transportation 

infrastructure staff can coordinate to define best practices for adaptation, coordination of improvements, and 

incorporation of multimodal transportation options. Additionally, regional collaboration on a regional Electric 

Vehicle Master Plan and to coordinate funding mechanisms to implement electric vehicle infrastructure will 

assist in the implementation of resiliency improvements to regional transportation systems.  

Recommended local coordination strategies include integrating transportation resiliency in community plans, 

setting minimum roadway elevation standards, defining electric mobility goals, and devising improvements to 
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multiuse trails or bicycle and pedestrian travel. Additional examples of recommended local action strategies 

involve utilizing local data to update transportation plans, define electric charging infrastructure needs, and to 

prioritize accessory facilities for bus stops, sidewalks, and trails to mitigate the impacts of extreme weather in 

transit-dependent neighborhoods.  

Sarasota/Manatee MPO Resiliency Vulnerability Assessment 

¢ƘŜ {ŀǊŀǎƻǘŀ aŀƴŀǘŜŜ athΩǎ wŜǎƛƭƛŜƴŎȅ ±ǳƭƴŜǊŀōƛƭƛǘȅ !ǎǎŜssment Study uses the 2045 LRTP objectives related 

to resiliency and high-priority hazards including storm surge, nuisance flooding, and wildfires that have already 

been identified through local planning efforts to guide the focus topics for the study. The study utilized existing 

transportation data, regional assets, and environmental factors to evaluate their regions vulnerability and 

current conditions. Additionally, the study describes vulnerability and risk assessment methodologies, mitigation 

strategies, and project prioritization and recommendations.  

The Sarasota Manatee MPO Resiliency Study also included a vulnerability assessment that was consistent with 

ǘƘŜ CŜŘŜǊŀƭ IƛƎƘǿŀȅ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όCI²!ύ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ŀŘŀǇǘŀǘƛƻƴ ŦǊŀƳŜǿƻǊƪ. 

Vulnerabilities were described within three categories: exposure, adaptive capacity, and criticality. Risks to 

transportation assets were also assessed and ranked from low to high risk. Examples of evaluation criteria used 

for vulnerability include annual average daily traffic (AADT), functional classification, evacuation or transit 

routes, etc. The criteria for risk assessment included an evaluation of the probability of impacts from a hazard 

and a cost analysis of the consequences. Both the vulnerability and risk assessments assigned each asset a score 

to determine a priority list for potential mitigation. 

The mitigation strategies defined in the study were grouped into four categories: Infrastructure hardening, 

green and sustainable solutions, planning and policy solutions, and public education and preparedness, which 

are further described in Table 1-3. These mitigation strategies were used to develop a mitigation strategy matrix 

which can be used to determine specific mitigation efforts, project prioritization, and categorize vulnerable or 

important facilities. Factors such as cost feasibility, timeframe for completion, and lead agencies were included 

into the mitigation strategy matrix. The transportation facilities were then assessed by their exposure and 

criticality then placed into three tiers, which helped to guide decisions on the prioritization of potential projects.  

TABLE 1-3: SARASOTA/ MANATEE MPO RESILIENCY STUDY MITIGATION STRATEGIES AND RELEVANT ACTIONS 

Mitigation 
Strategy 

Relevant Actions 

Infrastructure 
Hardening 

- Underground utilities such as electric lines along key corridors with high vulnerability. 
- Retrofit assets to build adaptive capacity, for example seawalls along roadways or 

raised infrastructure. 
- Relocate critical or vulnerable transportation assets like a transit hub. 
- Redundant construction of new corridors or infrastructure to isolated areas to reduce 

burden of existing facilities. 
- Maintenance and Operation of transportation assets to maintain resilient 

infrastructure. 
- Drainage improvements to areas adjacent to roadways with known flooding issues. 
- Replacement of existing infrastructure that will improve movement or efficiency 

before, during, and after extreme weather events. 

Green and 
Sustainable 
Solutions 

- Utilize Native Tree Species that have strong wind-resistance and remove invasive 
species along urban corridors with the potential to fall and block evacuation routes. 

- Construct Natural Features along coastal roadways or urban corridors. 
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Mitigation 
Strategy 

Relevant Actions 

Planning and 
Policy 

Solutions 

- Land Use and Zoning Revisions aimed to minimize the demand for transportation 
infrastructure to sustain new development in vulnerable areas.  

- Asset Management Guidebooks can aid in integrating resiliency efforts into the 
management of assets. 

- After Action Reports after a weather event helps to identify areas where there is 
opportunity for enhancements in emergency management and recovery  

- Grants are an effective way to implement infrastructure hardening and green 
solutions. 

Public 
Education 

and 
Preparedness 

- Highway Alert Lifesaving Technology (HALT) can be installed on roadways with 
frequent flooding. 

- Shelter and Evacuation Route Education through public information campaigns and 
social media.  

- Citizen Reporting System where citizens can report any hazardous road conditions, 
which can be used by the MPO to better understand areas in need of resilience 
mitigation strategies. 

 

Hillsborough County TPO Vulnerability Assessment and Adaptation Pilot Project 

The Hillsborough County TPO Vulnerability Assessment and Adaptation Pilot Project took a similar approach as 

Sarasota Manatee MPO in their Resiliency Study as far as the types of data collected and assessment processes, 

but Hillsborough incorporates some of their own unique approaches and strategies that focus more so on the 

cost analysis of mitigation efforts or climatic consequences. The study consists of three phases:  

1) Creating an inventory of multimodal transportation assets and assessing their risk from sea level 

rise, storm surge, and inland flooding.  

2) Estimates the regional mobility losses resulting from disruptions to the identified facilities using the 

athΩǎ ǘǊŀǾŜƭ ŘŜƳŀƴŘ ƳƻŘŜƭΦ 

3) Estimating general economic losses associated with disruption of critical links and developing 

strategies for managing climate risk with associated cost-effective measures. 

In Phase 1 of the study, the Hillsborough County TPO identified highest priority and most at risk facilities. Phase 

2 assessed the data collected from Phase 1 using transportation modeling software to determine cost-benefit 

adaptation strategies. An adaptation analysis was completed in Phase 3 of the study. This analysis included a 

menu of physical adaptation strategies to effectively address the anticipated risks of inundation associated with 

each asset and the marginal cost and potential range of reductions to disruptions for each strategy. The 

strategies fell into three categories: exposure, sensitivity, and adaptive capacity, as shown in Figure 1-3. The 

three specific strategies chosen in the study for further assessment include: 

o Limit exposure through raised roadway profiles. 

o Mitigate sensitivity using wave attenuation devices (WADs) and roadway base enhancements to 

reduce saturation sensitivity. 

o Increase adaptive capacity through drainage improvements for faster recovery.  
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FIGURE 1-3 HILLSBOROUGH COUNTY TPO ADAPTATION STRATEGY MENU 

 

Conclusions and Key Takeaways 

There are common themes and practices that are consistent throughout professional plans and studies involving 

resiliency and vulnerability. It is common practice to first identify goals and objectives that directly address 

resiliency. Once identified, the goals and objectives will lay a foundation to guide the remainder of the analysis 

and planning process. Collecting data used to define the current problems and needs of the transportation 

infrastructure, the people and facilities it serves, and any potential vulnerabilities follow as the next step. It is 

important to include resiliency considerations in the criteria when identifying evaluation criteria, performance 

measures, and targets for transportation projects.  

Typically, the data analysis is conducted through GIS, but a variety of software platforms can be utilized to 

perform analysis or modeling. Combining the data analysis with stakeholder input produces a vulnerability or 

risk assessment built upon empirical observations and areas of potential risk to the transportation system from a 

network-wide perspective. Once a thorough assessment has been completed, strategies and action plans can be 

developed based on the findings and the underlying goals set early in the process. There are a multitude of 

mitigation strategies which can be identified and summarized based on the local context of the analysis being 

conducted. While compiling a list of strategies is a large component of the studies that were reviewed, outlining 

the cost feasibility and breakdown of priority is a key element when planning for and incorporating resiliency 

strategies into plans and MPO processes. 
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2 DATA AND RESOURCES 

2.1 Overview  

Gathering composite data for conducting the analysis of risk and vulnerability requires identifying a broad range 

of data sources and providers. This section outlines the data used for evaluating the vulnerability of 

transportation facilities and assets. Data used in this analysis was collected from state and local agencies. 

In addition to the following maps and data descriptions, additional maps and table illustrating the existing data 

conditions can be found in Appendix A. 

2.2 Environmental Factors  

Relevant data sources were used to determine vulnerability of ǘƘŜ ǊŜƎƛƻƴΩǎ transportation infrastructure to 

natural hazards. Data were gathered from national data sets in order to determine areas of vulnerability for the 

Hernando/Citrus MPO. 

2.2.1 Storm Surge / Inundation 

Evaluation of storm surge was conducted through use of data compiled by the National Oceanic and 

Atmospheric Administration National Hurricane Center (NHC). The storm surge data set includes five categories 

based on modeling of tropical storm/hurricane events.  

The storm surge areas, identified using the Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model, are 

created by computing the maximum storm surge resulting from up to 100,000 hypothetical storms simulated 

through each SLOSH grid of varying forward speed, radius of maximum wind, storm intensity, landfall location, 

tide level, and storm direction. For planning purposes, the NHC uses a representative sample of hypothetical 

storms to estimate the near worstςcase scenario of flooding for each hurricane category. These simulations are 

used to create a set of operational and planning products. Map 2-1 shows the storm surge zones for Citrus and 

Hernando counties, and highlights the coastal areas most susceptible to the destructive waves and higher water 

levels associated with the storm events.  

 
Image Courtesy ABC News / Getty Images 

Storm surge caused by 
Hurricane Idalia in 
2023 resulted in major 
flooding, including the 
intersection of US 19 
and Citrus Avenue in 
Crystal River. 
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MAP 2-1: STORM SURGE HAZARD AREAS 
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2.2.2 Flood Hazard 

The Digital Flood Insurance Rate Map (DFIRM) maps, developed by the Federal Emergency Management Agency 

(FEMA), are intended to alert property owners of the potential for flooding to occur in a given year. Often 

referred to as the 100-year floodplain, the DFIRM data identifies Special Flood Hazard Areas where there is a 1% 

chance that flooding will occur during any given year. This data set also includes river/stream flood hazard areas 

with a 1% or greater change of shallow flooding each year. 

Map 2-2 illustrates the areas designated as Special Flood Hazard Areas (VE, A, AE and AH) as well as river/stream 

flood hazard areas (AO).  

Flooding in Ridge 
Manor as a result of the 
Withlacoochee River 
reaching flood stage 
following Hurricane 
Irma in 2017 that shut-
off access to many 
residential areas. 

 
Image Courtesy Tampa Bay Times 

 

2.2.3 Fire Hazard 

¢ƘŜ ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ Forest Service Division has organized areas of Wildfire Hazard Potential 

(WHP) into five classifications: very low, low, moderate, high, and very high. Shown in Map 2-3, the areas 

mapped with higher WHP values represent fuels with a higher probability of experiencing torching, crowning, 

and other forms of extreme fire behavior under conducive weather conditions, based primarily on landscape 

conditions. 

 
Image Courtesy Baynews9 

The Barclay Fire in 
2021 consumed more 
than five acres and 
resulted in the closing 
of Barclay Avenue 
between Cortez 
Boulevard and Elgin 
Boulevard. 
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MAP 2-2: FLOOD HAZARD AREAS 
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MAP 2-3: WILDFIRE HAZARD AREAS 
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2.3 Transportation Facilities  

The Hernando/Citrus MPO is responsible for the planning activities of the regional transportation system. This 

ƛƴŎƭǳŘŜǎ ŎƻƻǊŘƛƴŀǘƛƴƎ ǿƛǘƘ C5h¢Σ Ŏƻǳƴǘȅ ŀƴŘ Ŏƛǘȅ ŀƎŜƴŎƛŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎȅǎǘŜƳ ƛǎ maintained and 

resilient to weather-related events. ¢ƘŜ ath Ƴŀƛƴǘŀƛƴǎ ŀ DL{ ŘŀǘŀōŀǎŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƻƭƭŜŎǘƻǊ ŀƴŘ ŀǊǘŜǊƛŀƭǎ 

roadways for planning purposes. Map 2-4 illustrates the regions existing and potential future roadways with the 

hurricane evacuation routes highlighted. 

A tabular listing of the roadway segments included in this vulnerability and risk assessment has been included in 

Appendix B. 

Map 2-4 also shows the location of the general aviation airports and rail lines in the area. Public airports in 

Citrus County include Crystal River Airport (Captain Tom Davis Field) in the west and Inverness Airport in the 

east. Hernando County only has one public airport: Brooksville-Tampa Bay Regional Airport. Inverness Airport is 

mostly trafficked by recreational flyers (75%1) with the remainder of activities being visiting aircrafts. About 40% 

of Crystal River Airport operations are comprised of flight training, 30% are business flights, and most remaining 

operations are from transient visiting aircraft. The Brooksville-Tampa Bay Regional Airport in Hernando County is 

nestled in an ideal location between US 41 and the Suncoast Parkway and handles the majority of general 

aviation services. 

¢ƘŜ athΩǎ ǇƭŀƴƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀƭǎƻ ƛƴŎƭǳŘŜ ŎƻƻǊŘƛnation with the local agency transit providers. Map 2-5 shows 

the current transit routes operated by Citrus County Transit and TheBus in Hernando County. 

2.4 Community Facilities  

In addition to documenting the existing transportation system, assessing resiliency also includes a review of the 

places and community assets that need to be accessed.  Facilities were categorized based on the function they 

serve during a natural disaster as listed below. 

- Shelters2: 35 designated shelter locations in Citrus and Hernando counties were listed by each counties 

evacuation maps and primarily included public schools. 

- Utilities3: in total, 352 facilities were identified for this category. Facilities included water, wastewater, 

electric, and solid waste facilities. 

- Emergency Services3: 96 facilities were identified for this category. Listed facilities include 0fire stations, 

law enforcement facilities, emergency medical services and hospitals, emergency operations centers 

and stations for the Coast Guard and National Guard. 

- Airport/Heliport3: 26 public and private airstrips and helipads were included as these may serve 

beneficial for transporting equipment or people during evacuation and recovery phases. 

These facilities are displayed on Map 2-6. A series of maps is included in Appendix A to illustrate the distribution 

of each facility category along with a detailed list of each facility and its location. 

 
 

 

1 https://www.citrusbocc.com/departments/public_works/engineering/aviation_section/inverness_airport.php 
2 Citrus County 2022 Disaster Planning Guide and Hernando County 2022 Evacuation Map 
3 Florida Geographic Data Library (FGDL) and Florida Department of Environmental Protection (FDEP) Geospatial Open Data 
portal 

https://www.citrusbocc.com/departments/public_works/engineering/aviation_section/inverness_airport.php
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MAP 2-4: TRANSPORTATION FACILITIES OVERVIEW 

 



 

Hernando/Citrus MPO  |  2-8 

Vulnerability and Risk Assessment Study  

MAP 2-5: TRANSIT ROUTES 
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MAP 2-6: CRITICAL FACILITIES 
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3 ASSESSMENT AND PRIORITIZATION 

3.1 Methodology  

This section describes how the data was analyzed to determine transportation vulnerability and assess the risk 

from weather-related events. Consistent with the guidance provided by FHWA, the analysis was included an 

assessment of transportation vulnerability (or risk) and a review of critical transportation infrastructure in 

developing a list of priority roadway segments for developing recommended mitigation strategies as illustrated 

in Figure 3-1. All analysis for this assessment was performed in ArcGIS Pro 3.0.3 with a complete listing of the 

results included in Appendix B. 

FIGURE 3-1: VULNERABILITY ASSESSMENT METHODOLOGY 

 

Prioritized Roadway Segments 

Tier 1 Tier 2 Tier 3 

Ratings Combined to Determine Priority 
Level 

Criticality 
Assessment 

Vulnerability 
Assessment 

Assignment of High / Moderate / Low 
Ratings 

Analysis of Full Scoring Results and 
Distribution 

Additional Checks and Considerations 
Factored in 
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3.2 Vulnerability  

This stage of the analysis assessed potential exposure to natural hazards for segments of the regional roadway 

network. A score for each hazard was calculated and combined for roadway segments exposed to multiple 

threats. Using the data sources discussed previously, a determination was made regarding the degree to which 

each natural hazard was considered. For Storm surge, it was determined that all five levels of storm surge should 

be used.  Only the high and very high flood hazard areas were used for determining vulnerability. Finally, for the 

fire hazard potential, only the areas of high and very high potential were used. Road segments were examined 

to establish whether they were within the identified hazard areas for each of the three environmental factors.  

A vulnerability score was assigned to each road segment based on the percent of the road segment that 

overlapped or intersected each of the environmental factors identified hazard areas. Table 3-1 provides a 

summary of the factors there were applied for each hazard with a description of the formula used to calculate 

the vulnerability score below. Additional data for each roadway segment is included in Appendix B. 

(1 x % Cat. 1 or 2 Storm Surge) + (0.33 x % Cat. 3, 4 or 5 Storm Surge) + (0.1 x % Flood Zone) + (0.05 x % Fire) 

TABLE 3-1: FACTORS FOR CALCULATING VULNERABILITY 

Event Type Multiplier  Impact Area Vulnerability Criteria 

Storm Surge  x 1.00 Segments in Category 1 & Category 2 Areas 

Storm Surge x 0.33 Segments in Category 3, Category 4, & Category 5 Areas 

Inland Flooding x 0.10 
Segments in 100-Year Floodplain Area  

(1% Annual Chance of Flooding) 

Wildfire x 0.05 Segments in High & Very High Wildfire Risk Areas  

 

Using the calculated scores, values were converted to a scale of 0 to 1 for consistency with 1 being the most 

vulnerable to natural hazards and 0 being the least vulnerable based on this methodology. Data distribution and 

natural groupings of the final vulnerability scores determined the classification into the low, moderate, and high 

categories shown in Map 3-1. 

 

 

 

мп҈ ƻŦ ath ǊƻŀŘǎ 

ŀǘ ǿƛƭŘŦƛǊŜ Ǌƛǎƪ 

нм҈ ƻŦ ath ǊƻŀŘǎ 

ŀǘ ǎǘƻǊƳ ǎǳǊƎŜ Ǌƛǎƪ 

мр҈ ƻŦ ath ǊƻŀŘǎ 

ŀǘ ŦƭƻƻŘ Ǌƛǎƪ 
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MAP 3-1: ROAD SEGMENT VULNERABILITY SCORES 
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3.3 Criticality  

Criticality of road segments was determined based on the function of the roadway segment as well as the 

proximity or access each provides to critical facilities. These two factors of criticality were combined into a 

composite criticality score for determining priority locations. 

3.3.1 Transportation Function 

Multiple factors were used to determine critical transportation function as shown in Table 3-2. Based on input 

received from the Stakeholder Working Group, described in Section 4, several factors were considered to be of a 

more critical nature and could receive up to two points. The critical transportation function score is an 

unweighted sum from each category, with maximum possible score of 11. 

TABLE 3-2: FACTORS FOR CALCULATING CRITICAL TRANSPORTATION FUNCTION 

Number 
of Points 

Evacuation 
Route? 

Primary 
Access or 
Bridge? 

Traffic 
Volumes 

Transit 
Services 

Functional Class 
FDOT SIS 
Facility? 

0 Points No No AADT < 12,000 
No Transit 

Routes 
Local or 

Minor Collector 
No 

1 Points Not Possible Not Possible 
!!5¢ җ мнΣллл 
but < 35,000 

At Least One 
Transit Route 

Major Collector or 
Minor Arterial 

Not 
Possible 

2 Points Yes Yes !!5¢ җ орΣллл Not Possible 
Major Arterial or 
Principal Arterial 

Yes 

3.3.2 Critical Facility Access 

Access to critical facilities was based determined using a series of community facilities and the proximity to a 

roadway segment. In total, four categories A road segment is considered more critical if it provides access to 

critical facilities. Table 3-3 illustrates how scores were assigned for each roadways segment. With each facility 

category receiving up to 2 points, the maximum critical facility score for each road segment was 8 points. 

TABLE 3-3: FACTORS FOR CALCULATING CRITICAL FACILITY ACCESS 

Category 0 points 1 point 2 points 

Medical & Emergency Response - Hospital, EMS, Police, Fire 

no critical 
facilities 
within one 
mile. 

one critical 
facility 
within one 
mile. 

two or more 
critical 
facilities 
within one 
mile. 

Evacuation Shelters - In Most Recent County Plans 

Airports - Public, Private, Heliport 

Utility Services & Emergency Resources - Water, Electric, Debris 
Removal 

3.3.3 Combined Criticality Score 

The transportation function and critical facility scores were equally weighted, combined and converted to a scale 

of 0 to 1, with 1 being the most critical and 0 being the least critical. Data distribution and natural groupings of 

the final criticality scores determined the classification into low, moderate, and high categories as shown in Map 

3-2. 
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MAP 3-2: ROAD SEGMENT CRITICALITY SCORES 
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3.4 Prioritized Locations  

Road segments were classified into one of three tiers depending on the vulnerability and criticality score 

described previously. Tier 1 includes the most critical and vulnerable road segments while Tier 3 includes those 

with the lowest combined vulnerability and criticality score. Figure 3-2 illustrates how the road segments were 

grouped for prioritization and the corresponding tier assignments for the various combinations. 

FIGURE 3-2: PRIORITIZATION SCHEMA 

 

 

Map 3-3 visualizes the final tier classifications for all road segments with the number of segments falling within 

each tier by county. The Tier 1 segment count and coverage is highest in northwest Citrus County and southwest 

Hernando County, while the Tier 2 segments have a wider distribution pattern that includes large portions of 

major east-west state roads, proximity to airports, and primary routes in/out of each county. A map showing the 

detailed combination of vulnerability and criticality is included in Appendix B. 
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MAP 3-3: ROAD SEGMENT PRIORITY STATUS 
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4 STAKEHOLDER ENGAGEMENT AND OUTREACH 

At the beginning of the study process, a stakeholder group of ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ŦǊƻƳ ǘƘŜ athΩǎ ǇƭŀƴƴƛƴƎ ǇŀǊǘƴŜǊ 

agencies was formed to guide development of the technical analysis. This group met three times during the 

Vulnerability and Risk Assessment Study. Members of the Stakeholder Working Group represented the following 

list of agencies. 

¶ Citrus County 

¶ Citrus County School District 

¶ Citrus County Sheriff/EOC 

¶ Citrus County Transit 

¶ Citrus Utilities 

¶ City of Brooksville 

¶ City of Crystal River 

¶ City of Inverness 

¶ Division of Forestry 

¶ Hernando County 

¶ Hernando County Fire 

¶ Hernando County Emergency Operation 

Center  

¶ Hernando County School District 

¶ Hernando County Sheriff 

¶ Hernando County Transit 

¶ Hernando Utilities 

 

The three Stakeholder Meetings were all well attended and held in the Hernando County Training Facility, 

located at 1661 Blaise Drive. Meetings were noticed and open to the public to attend. A description of each 

meeting is provided in the following sections. Presentations made during each meeting with the stakeholders 

are provided in Appendix C. 

4.1 Stakeholder Meeting 1  

The first stakeholder meeting was held on April 19, 2023. At this meeting, the consultant provided an overview 

ƻŦ ǘƘŜ ǎǘǳŘȅΩǎ ǇǳǊǇƻǎŜ ŀƴŘ ƻōƧŜŎǘƛǾŜǎΦ ! ǊŜǾƛŜǿ ƻŦ athΩǎ goal of preserving the transportation system was 

identified as the basis for conducting this study. 

Presentation at this meeting also included 

identification of the environmental data 

sources, review of each factor and how 

that data translated into risk for the 

transportation system. Information was 

also presented to the stakeholders 

regarding review of previous local and 

regional resiliency studies that have been 

completed. 

This meeting concluded with an interactive 

exercise where stakeholders reviewed the 

existing data maps (pictured to the left), 

and provided local context to areas of 

importance in developing vulnerable areas. 

During this review, it was noted that 

observed flooding occurs in areas not 

identified in the FEMA data set. This resulted in additional areas around Weeki Wachee, Masaryktown, and 

Brooksville being included in the analysis of transportation facilities vulnerable to flooding. 
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Additional comments provided by stakeholder members included functionality of certain roadways. This topic 

was further discussed during the second meeting. Of specific note, comments included the use of local roadways 

for evacuation purposes and single-point access routes leading to coastal areas (ex: Ozona and Fort Island Trail) 

west of US 19. 

4.2 Stakeholder Meeti ng 2  

The second stakeholder meeting was held on May 17, 2023. During this meeting, the consultant team presented 

additional guidance regarding the incorporation of resiliency planning provided by FDOT. The primary purpose 

of this meeting was to develop and review and vulnerability analysis methodology with the stakeholders.  

.ŀǎŜŘ ƻƴ ǘƘŜ ŘƻŎǳƳŜƴǘ ǊŜǾƛŜǿΣ ŜȄŀƳǇƭŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŦǊƻƳ ǘǿƻ CƭƻǊƛŘŀ athΩǎ ό{ŀǊŀǎƻǘŀκaŀƴŀǘŜŜ ath ŀƴŘ 

Space Coast TPO) were presented to the group for discussion. Stakeholders were also presented with 

information for assessing transportation criticality during this meeting.  

Following discussion of the example methodologies, 

stakeholders completed a series of questions 

designed to identify the factors the group saw as 

most important for determining transportation 

criticality. The group was also asked to identify a 

preference for considering vulnerability factors and 

the methodology for assessing exposure/risk. 

Pictured to the left is an example of a completed 

questionnaire. Based on the results of this exercise, 

a blended approach for determining vulnerability 

and criticality was developed, as previously 

discussed. 

The final topic presented at this meeting was an 

initial review of potential mitigation strategies. One 

of the topics related to strategies mentioned during 

this meeting as well as the first meeting, was 

regarding the topic of controlled burns and the need 

to maintain under-brush that becomes fuel for the 

spread of wildfires. It was noted that this 

maintenance activity is vitally necessary for fire 

management and included as part of county Local 

Mitigation Strategies as it relates to code 

enforcement and should be considered as a regional 

strategy for supporting transportation resiliency that requires continued coordination with land use planning, 

zoning, code enforcement, and fire prevention services. 

4.3 Stakeholder Meeting 3  

Held on August 23, 2023, the final stakeholder meeting included a report back to the stakeholders on the 

methodology that was applied, based on the 2nd ƳŜŜǘƛƴƎΩǎ ƛƴǇǳǘΣ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀƴŘ ŎǊƛǘƛŎŀƭƛǘȅΦ 
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Results of the vulnerability and criticality assessments were presented and discussed with the group. Similar to 

the map review conducted during the first meeting, maps of the resulting vulnerability tiers and recommended 

locations (discussed in the next section) were available for review and comment by the stakeholders. 

Stakeholders provided additional context 

regarding the Ridge Manor area in eastern 

Hernando County flooding from the 

Withlacoochee River exceeding flood stage 

as a result of heavy rains and discharge 

from the Green Swamp. Similar to concerns 

regarding the need to address controlled 

burns, the need to mitigate for these 

flooding events are identified in the 

Hernando County LMS. While these 

ŦƭƻƻŘƛƴƎ ŜǾŜƴǘǎ ƘŀǾŜƴΩǘ ƛƳǇŀŎǘŜŘ ǘƘŜ 

regional roadway system, coordinated 

efforts should continue in assessing and 

reducing weather-related vulnerabilities 

such as this.  

4.4 MPO Advisory Committee and Board Meetings  

Presentations were made to the athΩǎ ŀŘǾƛǎƻǊȅ ŎƻƳƳƛǘǘŜŜ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘƛǎ ǎǘǳŘȅΦ ¢ƘŜ Ŏƻƴǎǳƭǘŀƴǘ ǘŜŀƳ 

ŀƭǎƻ ǇǊŜǎŜƴǘŜŘ ǘƻ ǘƘŜ ath .ƻŀǊŘ ǿƘƛƭŜ ǘƘŜ ǎǘǳŘȅ ǿŀǎ ǇǊƻƎǊŜǎǎƛƴƎΦ LƴǾƻƭǾŜƳŜƴǘ ƻŦ ǘƘŜ athΩǎ ŀŘǾƛǎƻǊȅ 

committee provided additional opportunities for local planning and engineering professionals, and citizens to 

hear about the study progress and provide input into directing the study. 

July 26, 2023, Committee Presentation: This presentation followed the first and second stakeholder meetings. 

Committee members received updates on the evaluation of the weather-related hazards and system 

vulnerability.  

September 27,2023, Committee Presentation: During this presentation, the advisory committees heard updates 

on the analysis of the criticality and vulnerability factors. Priority recommendations and mitigation strategies 

were also presented.  

MPO Board Presentations: following each of the advisory committee presentations, the consultant team 

provided updates to the MPO Board (August 3, 2023, and October 5, 2023). At the October 5, 2023, 

presentation, MPO Board Members approved the recommendations of this study. 
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5 STRATEGIES AND RECOMMENDATIONS 

5.1 Adaptation &  Miti gation Strategies  

Addressing the vulnerabilities identified for the high priority roadway segments is accomplished by related 

potential mitigation strategies aimed at decreasing transportation vulnerabilities and improving resiliency. 

Each strategy represents a broad approach for developing a more resilient transportation system. Numerous 

actions or specific improvements are possible within each strategy depending on factors such as context, level of 

risk, types of potential impacts, and the locally preferred approach to mitigation. The strategy options shown are 

based on the event types included in this assessment (storm surge, flooding, and wildfire) and are not intended 

to be an exhaustive list. 

Strategies for mitigating environmental risks and exposure to impacts can range from early-stage planning and 

programming activities to construction and asset management. Resiliency planning is not just an emergency 

management activity, and as such the identified strategies can be incorporated into most departments and 

partner agencies activities at multiple levels of government. 

While a strategy may fall into more than one category, Table 5-1 lists the strategies and the primary category 

with which each is most-closely associated. This list of strategies has been used to identify future opportunities 

for addressing transportation resiliency. Appendix D contains a full list of strategies and example applications. 

TABLE 5-1: MITIGATION STRATEGY CATEGORIES 

PLANNING & POLICY-BASED STRATEGIES 

¶ Revise Land Use Policies, Zoning Code Requirements, or Minimum Design Standards 

¶ Pursue Grant Funding Intended for Resiliency Upgrades or Infrastructure Repair Efforts 

¶ Prioritize Resiliency and Recovery Planning or Preparation Activities 

¶ Increase Public Awareness with Outreach and Education Campaigns 

¶ Adjust Operating, Maintenance, Inspection, or Regular Repair Cycles  

 

CAPITAL IMPROVEMENT & INFRASTRUCTURE STRATEGIES 

¶ Protect Existing Infrastructure 

¶ Upgrade/Strengthen Facilities or Key Components 

¶ Relocate Facilities or Key Components  

¶ Incorporate Natural Features into the Built-Environment  

¶ Improve Drainage Conditions 

 

TECHNOLOGY-BASED STRATEGIES 

¶ Install Warning Systems or Dynamic Messaging Technology 

¶ Integrate, Share, and Protect Data Resources or Applications  
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5.2 Strategy Recommendations  

The top-priority facilities identified by the previously described assessment and scoring processes were compiled 

into groups of similar facilities for the purpose of identifying and recommending mitigations strategies. Grouping 

these facilities is a way to help reduce redundancy when developing recommendations. It also recognizes the 

interrelated aspect of transportation networks and the areawide approach needed for resiliency planning. The 

groups used are based on a combination of factors including relative location, surrounding land uses, roadway 

characteristics, and specific vulnerabilities. 

Recommendations in this section are organized into two broad categories. The first includes those that apply to 

the entire MPO Planning Area. The second includes those that are location specific and could be appropriate for 

one or more of the priority groups.  

Map 5-1 shows the location of the eleven priority groups used for developing recommendations, with Table 5-2 

providing information on the specific facilities included and the limits of each unique roadway. It should be 

noted that the priority group numbering was assigned in sequential order based on location. It does not indicate 

a higher priority status, risk potential, or level of need associated with each group. Additional information 

related to prioritization scoring for individual roadway segments and a full menu of mitigation strategies can be 

found in Appendix B and Appendix D, respectively. 

In addition to the identified strategies which are directly designed to mitigate weather-related hazards, 

additional strategies can be implemented which will support resiliency efforts in the region. One specific 

example of this is the Electric Vehicle (EV) charging stations that are currently programmed iƴ ǘƘŜ athΩǎ 

Transportation Improvement Program. The addition of EV infrastructure is a direct response by FDOT for 

supporting emerging technologies. This added infrastructure will make owning an EV more viable and will also 

provide additional charging opportunities during times of evacuation. 
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MAP 5-1: PRIORITY GROUP LOCATIONS 
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TABLE 5-2: PRIORITY GROUP FACILITIES 

 Roadway Segment From To 
Length 
(miles) 

Priority Group 1 
Coastal Citrus County 

(North) 

Power Line St Power Plant US 19 3.9 

River Rd US 19 Caribee Point 2.8 

Priority Group 2 
US 19 

(Citrus County North) 
US 19 / US 98 / Suncoast Blvd Turkey Oak Dr Levy County 9.0 

Priority Group 3 
Coastal Citrus County 

(Crystal River) 

CR 44 / Ft. Island Trail Fort Island Park US 19 / US 98 / Suncoast Blvd 9.2 

CR 494 / Ozello Trail Sanddollar Lane US 19 / US 98 / Suncoast Blvd 9.4 

Priority Group 4 
Inland Citrus County 

CR 490 / Homosassa Trail US 19 / US 98 / Suncoast Blvd Rock Crusher Rd 3.6 

CR 490A / Grover Cleveland Blvd US 19 / US 98 / Suncoast Blvd Claridge Avenue 2.6 

CR 495 / Citrus Ave US 19 / US 98 / Suncoast Blvd Emerald Oaks Dr 3.9 

Emerald Oaks Dr US 19 / US 98 / Suncoast Blvd CR 495 / Citrus Ave 2.9 

Turkey Oak Dr US 19 / US 98 / Suncoast Blvd SR 44 / Gulf to Lake Hwy 3.3 

Venable St US 19 / US 98 / Suncoast Blvd Rock Crusher Rd 2.6 

Priority Group 5 
Crystal River 

SR 44 / Gulf to Lake Hwy US 19 / US 98 / Suncoast Blvd Rock Crusher Rd 3.4 

US 19 / US 98 / Suncoast Blvd Venable St Turkey Oak Dr 4.2 

Priority Group 6 
Coastal Citrus County 

(Homosassa Springs) 

CR 490 / Yulee Dr Woodland Place US 19 / US 98 / Suncoast Blvd 3.2 

CR 490A / Halls River Rd Riverview Circle US 19 / US 98 / Suncoast Blvd 3.1 

Fishbowl Dr CR 490 / Yulee Dr CR 490A / Halls River Rd 2.0 

Priority Group 7 
US 19 

(Citrus County South) 
US 19 / US 98 / Suncoast Blvd Hernando County Venable St 12.6 

Priority Group 8 
Coastal 

Hernando County 

CR 550 / Cortez Blvd Bayport Park Pier US 19 / Commercial Way 6.6 

CR 595 / Osowaw Blvd Pasco County US 19 / Commercial Way 3.8 

Pine Island Dr Pine Island Park CR 550 / Cortez Blvd 2.7 

Shoal Line Blvd CR 595 / Osowaw Blvd CR 550 / Cortez Blvd 7.3 

Priority Group 9 
US 19 

(Hernando County 
South) 

US 19 / Commercial Way CR 578 / County Line Rd 
Ridge Rd (North of SR 50 / 
Cortez Blvd) 

9.0 

Priority Group 10 
County Line Road CR 578 / County Line Rd US 19 / Commercial Way Mariner Blvd 2.2 

Priority 
Bridge Group 

CR 476 / Lake Lindsey Rd at the Withlacoochee River 

SR 48 / Bushnell Rd at the Withlacoochee River 

SR 44 / Gulf to Lake Hwy at the Withlacoochee River 

SR 200 / Carl G Rose Hwy at the Withlacoochee River 

US 41 / Florida Ave at the Withlacoochee River 

US 19 at the Withlacoochee River and the Cross Florida Barge Canal 
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While the Vulnerability and Risk Assessment Study is complete, the MPO will continue to explore opportunities 

for increasing resiliency of the transportation system through continual planning efforts. Just as the 2045 LRTP 

includes a goal for addressing system preservation, future LRTP updates will incorporate best practice examples 

for analysis and development of transportation projects that address the identified vulnerabilities. 

In addition to planning of future projects in the LRTP, there are actions and steps that the MPO can begin taking 

now. Recently, FDOT released the Resilience Action Plan for the State Highway System4. Included in this action 

plan is a strategy framework for addressing resiliency at each stage of project development, including asset 

management and maintenance. Coordination between the MPO, FDOT, county and municipal agencies is a 

critical component of the MPOs function and purpose. 

Below are several action steps listed in the FDOT Resilience Action Plan that have been adapted for the MPO.  

¶ Sharing data developed as part of the vulnerability and risk assessment with local agencies can provide 

insight into locations where resiliency improvements can be incorporated into other activities such as 

incorporating drainage improvements into a scheduled resurfacing project. 

¶ Facilitating connections to technical and financial resources from federal and other state agencies, such 

as the Federal Highway Administration, the Transportation Research Board, the U.S. Environmental 

Protection Agency, the National Oceanic and Atmospheric Administration, the Florida Department of 

Environmental Protection, the Florida Division of Emergency Management, the Florida Department of 

Economic Opportunity, and CƭƻǊƛŘŀΩǎ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŘƛǎǘǊƛŎǘǎ. 

¶ Participating in training and technical support on how to incorporate resilience into transportation 

projects, policies, and procedures, including how to effectively use database, interactive maps, and tools 

made available by FDOT. 

¶ Facilitating information sharing through peer exchanges, coordination meetings, participation in 

regional collaboratives, or data clearinghouses.  

Resiliency planning requires participation at all levels from local jurisdictions all the way to federal agencies. The 

MPO, as a collaborative agency, brings together all the affected parties and provides opportunities for this level 

of participation. During the stakeholder working group meetings, the topics of controlled-burns and flooding in 

Ridge Manor were brought up as regional topics that have a ǾŜǊȅ ƭƻŎŀƭƛȊŜŘ ŜŦŦŜŎǘΦ ²ƘƛƭŜ ǘƘŜ athΩǎ ǎǘǳŘȅ ŘƻŜǎƴΩǘ 

directly address these concerns with specific strategy recommendations, the MPO can be a conduit for 

connecting local agencies with available resources for mitigating these hazards. 

Addressing transportation resiliency is becoming a more critical factor for the MPO to address. As important is 

addressing transportation-disadvantaged or socially-vulnerable populations. Requirements included in IIJA, 

ǿƘƛŎƘ ƎƻǾŜǊƴ ǘƘŜ athΩǎ ŀŎǘƛǾƛǘƛŜǎΣ ŎƻǾŜǊ ǊŜǎƛƭƛŜƴŎȅ Ǉƭŀƴƴing as well as planning for populations in disadvantaged 

communities. Next steps for the MPO in implementing recommendations of this study should incorporate 

analysis of disadvantaged communities and the identification of mitigation strategies that improve resiliency and 

equitable access to work and shopping destinations.  

The remainder of this section covers the recommended strategies for the priority groups listed in Table 5-2. 

 
 

 

4 https://www.fdot.gov/planning/policy/resilience/resilience-action-plan 
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Priority  Bridge Group Recommendations  

Bridges crossing Withlacoochee River and Cross Florida Barge Canal are often in isolated areas without 

redundant infrastructure. These bridges carry major US and State route designations serving regional travel and 

evacuation activity during emergency events. Although not evaluated separately from the overall roadway 

network, these locations were given special consideration. They are called out specially as priority locations 

because of their unique critical function, ties to regional mobility, and potential consequences associated with 

their failure. Information related to the condition of each bridge facility is provided in Table 5-3, followed by the 

applicable strategies recommended for consideration at priority bridge locations. 

TABLE 5-3: PRIORITY BRIDGE CHARACTERISTICS 

Roadway Waterway Year 
Built 

# of 
Lanes 

Scour 
Condition 

Sufficiency 
Rating 

Functionally 
Obsolete? 

Bridge 
Condition 

CR 476 /  
Lake Lindsey Rd 

Withlacoochee 
River 1951 2 Unknown Sufficient No Fair 

SR 48 / 
Bushnell Rd 

Withlacoochee 
River 

1929 2 Stable Sufficient No Fair 

SR 44 /  
Gulf to Lake Hwy 

Withlacoochee 
River 

1989 4 Stable Sufficient No Good 

SR 200 /  
Carl G Rose Hwy 

Withlacoochee 
River 

1935 2 Countermeasures 
Installed 

Sufficient Yes Fair 

US 41 /  
Florida Ave 

Withlacoochee 
River 

1987 4 Stable Sufficient No Fair 

US 19 / US 98 / 
Suncoast Blvd 

Withlacoochee 
River 1973 4 Stable Sufficient No Fair 

US 19 / US 98 / 
Suncoast Blvd 

Cross Florida 
Barge Canal 2010 4 Stable Sufficient No Good 

Source: FHWA National Bridge Inventory, 2021 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Bridge Locations are spread throughout the northern and eastern boundaries of the MPO Planning Area, mostly in 
Citrus County crossing the Withlacoochee River. All bridge structures are vulnerable to flooding and the impacts of moving 
water. Bridges located closer to the Gulf of Mexico are additionally vulnerable to storm surge conditions, and those 
connecting to Marion and Sumter counties are near high-risk wildfire areas. Even if not directly located in areas with a high 
likelihood of severe impacts, the bridges in this group are considered a critical component due to the potential for traffic 
disruptions and bottleneck conditions during evacuation events with limited options for alternative routing in some cases. 

In addition to broader planning or policy level changes, the following strategies and example actions related to capital 
improvements may be appropriate for reducing risk exposure and making these facilities more resilient.  

Protect Existing Infrastructure - Examples include constructing concrete walls, revetment structures, or other measures 

to protect bridge piers and limit the impact of storm surge activity.  
Upgrade/Strengthen Facilities or Key Components - Examples include expanding roadway shoulders to create 

additional capacity during evacuation conditions, reinforcing bridge foundations with rip rap, or adding toe scour 
protection to prevent the likelihood of washout during flooding events.  

Relocate Facilities or Key Components - Examples include elevating bridge decks in strategic locations or relocating 

sensitive components to reduce exposure.  
Install Warning Systems or Dynamic Messaging Technology - Examples include sensors for detecting roadway 

inundation, along with some combination of flashing beacons, gates, and/or dynamic signage for alerting motorists of 
dangerous conditions. 

Improve Drainage Conditions - Examples include installing fail-safe measures such as backflow preventers or pumps 

near high-risk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging drainage structures, 
or using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 1 - Coastal Citrus County (North)  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding, Fire 

 
 
 
 
 
 
 
 
 
 
 
 
 

Criticality Rating: Moderate 

Contributing Factors: Primary Access Route, Utility 

Services, Emergency Response Services 

 

 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 1 is partially within all three impact areas used for this assessment. Its proximity to the coastline makes 
these roadways (River Road and Powerline St) especially vulnerable to storm surge and flooding concerns, with limited 
alternative routes for emergency access or evacuation purposes. The presence of the Crystal River Energy Complex, a 
power-generating facility with regional significance, also makes this area highly critical from an accessibility and asset 
protection standpoint. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing concrete flood walls or revetment structures 

to limit the impact of storm surge activity.  

Upgrade/Strengthen Facilities or Key Components - Examples include reinforcing roadway shoulders with 

gabion mats or sheet-pile walls and bridge foundations with rip rap or toe scour protection to prevent the 
likelihood of washout during flooding events.  

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include creating barrier islands or replenishing sand dunes, 

wetlands, or other natural vegetation to serve as a natural buffer for reducing the severity of coastal wave 
impacts during storm events.  

Install Warning Systems or Dynamic Messaging Technology - Examples include installing sensors for 

detecting roadway inundation, along with some combination of flashing beacons, gates, and/or dynamic 
signage for alerting motorists of dangerous conditions.  

Improve Drainage Conditions - Examples include installing fail-safe measures such as backflow preventers or 

pumps near high-risk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging 
drainage structures, or using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 2 - US 19 (Citrus County North)  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: Moderate to High 

Contributing Impact Areas:  
Storm Surge, Flooding, Fire 

 

Criticality Rating: Moderate to High 

Contributing Factors: Roadway Size, Traffic Volumes, 

Evacuation Route, Utility Services 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 2 is partially within all three impact areas used for this assessment. As with Priority Group 1, this portion of 
the US 19 corridor also provides critical access to the regionally significant Crystal River Energy Complex, as well as a major 
medical facility to the south. It additionally connects to two priority bridge locations (over the Cross Florida Barge Canal 
and the Withlacoochee River) before crossing into Levy County, making a critical corridor for evacuation, utility services, 
and medical emergency response purposes. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing concrete flood walls or revetment structures 

to limit the impact of storm surge activity.  

Upgrade/Strengthen Facilities or Key Components - Examples include upgrading traffic signals at coastal 

intersections from strain poles to mast arms to provide more stability and reinforcing roadway shoulders with 
gabion mats or sheet-pile walls to prevent the likelihood of washout during flooding events.  

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include creating barrier islands or replenishing sand dunes, 

wetlands, or other natural vegetation to serve as a natural buffer for reducing the severity of coastal wave 
impacts during storm events.  

Install Warning Systems or Dynamic Messaging Technology - Examples installing Intelligent 

Transportation Systems (ITS) signage for dynamic real-time message alerts and updates during evacuations or 
emergency events and installing sensors for detecting roadway inundation, along with some combination of 
flashing beacons, gates, and/or dynamic signage for alerting motorists of dangerous conditions.  

Improve Drainage Conditions - Examples include installing fail-safe measures such as backflow preventers or pumps 

near high-risk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging drainage 
structures, or using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 3 - Coastal Citrus County (Crystal River)  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding, Fire 

 

Criticality Rating: Moderate 

Contributing Factors: Primary Access Route, Utility 

Services, Emergency Services, Evacuation Route 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 3 is within all three impact areas used for this assessment and is uniquely vulnerable to wildfire risks 
compared to other priority groups. Its proximity to the coastline makes these roadways especially vulnerable to storm 
surge and flooding concerns, with limited alternative routes for emergency access or evacuation purposes. A combination 
of impact exposure, isolated residential developments, multiple bridges, surrounding land composition, and outside trips 
for recreational purposes combine to increase both the risk and travel activity associated with Ft. Island Trail and Ozello 
Trail. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing concrete flood walls or revetment structures 

to limit the impact of storm surge activity. 

Upgrade/Strengthen Facilities or Key Components - Examples include constructing roundabouts in high-

risk areas so that traffic functions can be maintained without signals or signage, upgrading to fire-resistant 
components, and reinforcing roadway shoulders with gabion mats or sheet-pile walls and bridge foundations 
with rip rap or toe scour protection to prevent the likelihood of washout during flooding events.  

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations and relocating utilities or facilities to reduce exposure based on long-term vision and cost-
benefit determinations.  

Incorporate Natural Features - Examples include creating barrier islands or replenishing sand dunes, 

wetlands, or other natural vegetation to serve as a natural buffer for reducing the severity of coastal wave 
impacts during storm events.  

Install Warning Systems or Dynamic Messaging Technology - Examples include sensors for detecting roadway 

inundation, along with some combination of flashing beacons, gates, and/or dynamic signage for alerting motorists of 
dangerous conditions. 
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Vulnerability and Risk Assessment Study  

Priority Group 4 - Inland Citrus County  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding, Fire 

 

Criticality Rating: Low to Moderate 

Contributing Factors: Roadway Size, Evacuation Route, 

Utility Services, Emergency Services 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 4 is partially within all three impact areas used for this assessment. It consists of major critical roadways 
east of US 19 in central Citrus County that may serve as alternatives for access or avoiding other roadways in this area with 
the potential for flooding impacts. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing additional retention areas or bioswales to 

reduce flooding impacts. 

Upgrade/Strengthen Facilities or Key Components - Examples include installing solar-powered backup 

components for critical items or upgrading sensitive components such as traffic signal wires and lighting 
fixtures so they are more resistant to damage. 

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include using or changing to native varieties of landscaping and tree 

species that are more resistant to threats and can help minimize impacts to the built environment. 

Install Warning Systems or Dynamic Messaging Technology - Examples include installing Intelligent 

Transportation Systems (ITS) signage for dynamic real-time message alerts and updates during evacuations or 
emergency events. 

Improve Drainage Conditions - Examples include reinforcing or adding fail-safe measures to coastal outfalls 

to prevent upstream flooding when structures fail during storm events, replacing or prioritizing maintenance 
activities for aging drainage structures, or using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 5 - Crystal River  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding 

 

Criticality Rating: Moderate to High 

Contributing Factors: Primary Access Route, Utility 

Services, Evacuation Route, Roadway Size,  

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 5 is partially within the flooding and storm surge impact areas used for this assessment. It consists of two 
major roadway facilities (US 19 and SR 44) that bisect Crystal River in two directions, supporting relatively high traffic 
volumes and serving as critical evacuation routes moving north, south, and east of the area. The higher development 
density, populations, and associated critical facilities nearby also increase the significance of these roadways for 
accessibility purposes during flooding events. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing additional retention areas or bioswales to 

reduce flooding impacts.  

Upgrade/Strengthen Facilities or Key Components - Examples include expanding roadway shoulders to 

create adaptive capacity used during evacuation conditions or upgrading sensitive components such as traffic 
signal wires and lighting fixtures so they are more resistant to damage. 

Relocate Facilities or Key Components - Examples include elevating roadway sections in strategic locations 

or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include using or changing to native varieties of landscaping and tree 

species that are more resistant to threats and can help minimize impacts to the built environment. 

Install Warning Systems or Dynamic Messaging Technology ς Examples include installing Intelligent 

Transportation Systems (ITS) signage for dynamic real-time message alerts and updates during evacuations or 
emergency events. 

Improve Drainage Conditions - Examples include reinforcing or adding fail-safe measures to coastal outfalls 

to prevent upstream flooding when structures fail during storm events or using permeable pavement in flood-
prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 6 - Coastal Citrus County (Homosassa Springs)  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding 

 

Criticality Rating: Moderate 

Contributing Factors: Primary Access Route, Utility 

Services, Evacuation Route, Emergency Services 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 6 is within all three impact areas used for this assessment. Its proximity to the coastline makes these 
roadways especially vulnerable to storm surge and flooding concerns, with limited alternative routes for emergency access 
or evacuation purposes. The amount existing residential housing, businesses, and recreational destinations in vulnerable 
locations along the Homosassa River underscores the importance of Halls River Rd, Fishbowl Dr, and Yulee Dr during 
evacuation or unexpected flooding events. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing concrete flood walls or revetment structures 

to limit the impact of storm surge activity.  

Upgrade/Strengthen Facilities or Key Components - Examples include reinforcing roadway shoulders with 

gabion mats or sheet-pile walls and bridge foundations with rip rap or toe scour protection to prevent the 
likelihood of washout during flooding events and constructing roundabouts in high-risk areas so that traffic 
functions can be maintained without signals or signage. 

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include creating barrier islands or replenishing sand dunes, 

wetlands, or other natural vegetation to serve as a natural buffer for reducing the severity of coastal wave 
impacts during storm events.  

Install Warning Systems or Dynamic Messaging Technology - Examples include sensors for detecting 

roadway inundation, along with some combination of flashing beacons, gates, and/or dynamic signage for 
alerting motorists of dangerous conditions.  

Improve Drainage Conditions - Examples include installing fail-safe measures such as backflow preventers or pumps 

near high-risk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging drainage 

structures, or using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 7 - US 19 (Citrus County South)  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding, Fire 

 

Criticality Rating: Moderate to High 

Contributing Factors: Evacuation Route, Utility Services, 

Roadway Size, Traffic Volumes, Transit Services 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 7 is partially within all three impact areas used for this assessment. As with the other priority group 
locations along US 19 in Citrus and Hernando counties, these segments support high traffic volumes and are critical for 
evacuation, emergency response, and general mobility and access purposes, especially the segment south of Homosassa 
Springs which provides access to several medical facilities. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing additional retention areas or bioswales to 

reduce flooding impacts and constructing concrete flood walls or revetment structures to limit the impact of 
storm surge activity.  

Upgrade/Strengthen Facilities or Key Components - Examples include reinforcing roadway shoulders with 

gabion mats or sheet-pile walls to prevent the likelihood of washout during flooding events and upgrading 
traffic signals at coastal intersections from strain poles to mast arms to provide more stability. 

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include using or changing to native varieties of landscaping and tree 

species that are more resistant to threats and can help minimize impacts to the built environment.  

Install Warning Systems or Dynamic Messaging Technology - Examples include sensors for detecting 

roadway inundation, along with some combination of flashing beacons, gates, and/or dynamic signage for 
alerting motorists of dangerous conditions and installing Intelligent Transportation Systems (ITS) signage for 
dynamic real-time message alerts and updates during evacuations or emergency events. 

Improve Drainage Conditions - Examples include prioritizing maintenance activities for aging drainage 

structures and using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 8 - Coastal Hernando County  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: High 

Contributing Impact Areas:  
Storm Surge, Flooding, Fire 

 

Criticality Rating: Low to Moderate 

Contributing Factors: Primary Access Route, Utility 

Services, Roadway Size, Evacuation Route 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 8 is partially within all three impact areas used for this assessment. Its proximity to the coastline makes 
these roadways west of US 19 especially vulnerable to storm surge and flooding concerns, with limited alternative routes 
for emergency access or evacuation purposes. Roads in this group provide connectivity to US 19 and several relatively large 
residential areas, as well as providing access to numerous parks and recreation areas nearby. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing concrete flood walls or revetment structures to 

limit the impact of storm surge activity.  

Upgrade/Strengthen Facilities or Key Components - Examples include reinforcing roadway shoulders with 

gabion mats or sheet-pile walls and bridge foundations with rip rap or toe scour protection to prevent the 
likelihood of washout during flooding events and constructing roundabouts in high-risk areas so that traffic 
functions can be maintained without signals or signage.  

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations. 

Incorporate Natural Features - Examples include creating barrier islands or replenishing sand dunes, wetlands, 

or other natural vegetation to serve as a natural buffer for reducing the severity of coastal wave impacts during 
storm events.  

Install Warning Systems or Dynamic Messaging Technology - Examples include sensors for detecting 

roadway inundation, along with some combination of flashing beacons, gates, and/or dynamic signage for 
alerting motorists of dangerous conditions.  

Improve Drainage Conditions - Examples include installing fail-safe measures such as backflow preventers or 

pumps near high-risk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging 
drainage structures, or using permeable pavement in flood-prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 9 - US 19 (Hernando County South)  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: Moderate to High 

Contributing Impact Areas:  
Storm Surge, Flooding 

 

Criticality Rating: High 

Contributing Factors: Emergency Services, Utility 

Services, Roadway Size, Traffic Volumes, Evacuation Route 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 9 is partially within the flooding and storm surge impact areas used for this assessment. This segment of US 
19 (from County Line Road to Ridge Road, north of SR 50) is a major roadway facility serving a high volume of traffic 
to/from Pasco County to the south, used for public transportation and evacuation purposes, and provides access to 
multiple critical facilities in the area. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing additional retention areas or bioswales to 

reduce flooding impacts. 

Upgrade/Strengthen Facilities or Key Components - Examples include expanding roadway shoulders to 

create adaptive capacity used during evacuation conditions or upgrading sensitive components such as traffic 
signal wires and lighting fixtures so they are more resistant to damage. 

Relocate Facilities or Key Components - Examples include elevating roadway sections or bridge decks in 

strategic locations or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include using or changing to native varieties of landscaping and tree 

species that are more resistant to threats and can help minimize impacts to the built environment. 

Install Warning Systems or Dynamic Messaging Technology - Examples include installing Intelligent 

Transportation Systems (ITS) signage for dynamic real-time message alerts and updates during evacuations or 
emergency events. 

Improve Drainage Conditions - Examples include reinforcing or adding fail-safe measures to coastal outfalls 

to prevent upstream flooding when structures fail during storm events or using permeable pavement in flood-
prone areas. 
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Vulnerability and Risk Assessment Study  

Priority Group 10 - County Line Road  

PRIORITIZATION ASSESSMENT SUMMARY 

Vulnerability Rating: Low to Moderate 

Contributing Impact Areas:  
Storm Surge, Flooding 

 

Criticality Rating: Moderate to High 

Contributing Factors:  
Evacuation Route, Utility Services, Traffic Volumes 

 
 

MITIGATION STRATEGY RECOMMENDATIONS 

Priority Group 10 is partially within the flooding and storm surge impact areas used for this assessment. It provides critical 
access between the major north-south roadway facilities on the east (US 41 and the Suncoast Parkway) and west (US 19) 
sides of Hernando County, as well as multiple medical facilities and transit route connections in between. 

In addition to broader planning or policy level changes, the following strategies related to capital improvements may be 
appropriate for reducing risk exposure and increasing resiliency in this context. Examples of specific actions or 
improvements are provided after each strategy to show ways it could be applied. 

Protect Existing Infrastructure - Examples include constructing additional retention areas or bioswales to 

reduce flooding impacts. 

Upgrade/Strengthen Facilities or Key Components - Examples include upgrading sensitive components 

such as traffic signal wires and lighting fixtures so they are more resistant to damage. 

Relocate Facilities or Key Components - Examples include elevating roadway sections in strategic locations 

or relocating utilities to reduce exposure.  

Incorporate Natural Features - Examples include using or changing to native varieties of landscaping and tree 

species that are more resistant to threats and can help minimize impacts to the built environment. 

Install Warning Systems or Dynamic Messaging Technology - Examples include installing Intelligent 

Transportation Systems (ITS) signage for dynamic real-time message alerts and updates during evacuations or 
emergency events. 

Improve Drainage Conditions - Examples include reinforcing or adding fail-safe measures to coastal outfalls 

to prevent upstream flooding when structures fail during storm events or using permeable pavement in flood-
prone areas. 
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Vulnerability and Risk Assessment Study  

APPENDIX A EXISTING CONDITIONS 
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Vulnerability and Risk Assessment Study  

MAP A-1: EXISTING ROADWAY FUNCTIONAL CLASSIFICATIONS 
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Vulnerability and Risk Assessment Study  

MAP A-2: EXISTING AVERAGE ANNUAL DAILY TRAFFIC  
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Vulnerability and Risk Assessment Study  

MAP A-3: STRATEGIC INTERMODAL SYSTEM FACILITIES 

 
































