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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 econonsoaald
impacts.Resiliency is thability of a communityo remain unaffected oreduce the disruption resulting from
extreme weatherevents. Planning for a transportation system that is resilient to natural disasters is crucial to
ensuingthat people andyoods can safely and efficientiyove throughout the region following the disruption
caused by thesdisastes. In addition to protecting lives and property, a resilient transportation system also
supports emergencyevacuation and response efforts, enabthe delivery of essential goods and services, and
aidsin the recovery process after a disaster. Because of thge#sential to prioritize resilience in
transportation planning to minimize the impacts of natural disastershertransportation systen and the
communities they serve.

For the MPO, this means addressing resiliency of the r&awmilector and arterial roadway network. ldentifying
resilient transportation strategies and vulnerabilities throughout the region is a collaborative effontetpaires
participation and planning at the local, regional, and state level. To help understand current and past efforts in
Hernando anddtrus countiesandacrosshe state, a reviewof recentlycompletedstudies and activities related

to resiliencywas 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 aveade disruption. Foremost recently is the

resilience 6 our coastal communities to the impacts of extreme weathelatedeventssuch as hurricanes,

storm surge, and intense singllay rain eventsSeveral federal grant and formula programs have been

developed to assist communities in addressing these chgdiethrough 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 Ristk Assessment Study is to identify vulnerable
trangportation infrastructure assets and develop recommendations and mitigation strategies that promote

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

operating conditions. This Stutias identifiedhazards such as storsurge, flooding and wildfires which can
disruptnormal operating conditions or damage facilities over short exigndedperiods of time and by placing
unanticipated financial burdensxdbudgets 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 \abiligies for the purpose of
ARSY(UATFE@AY3A TFdzidzNB LINR2SOGa 2060101 RahgeyTradsSortatiofi ©1anNI1J2 NI (i

This report has been organized to provide a clear picture of the review, analysis and findings of the Vulnerability
and Rsk AssessmenA 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 adfyidgrthe 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¢ The Data and Resources section discussesdheces of transportation, community assets and
environmental factors that were used in the analysis.

Section 3 Conducting the assessment of transportation vulnerabilities includes identifying areas of
vulnerability from weatherrelated events and anadys of risk. This section describes the methodology used for
conducting this step as well as the concluding results.

Section 4¢ Through each step of this studySakeholderWorking Group met to discusstudyprogress 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¢ To improve transportation resiliencg series of mitigation stratégs was developed. A prioritization
YSGK2R2f 238 ¢l a RSOSt2LISR F2NJ Faaz20ArdAy3 GKSasS adN
transportation infrastructure. This section discusses the strategy recommendations that can be used by the

MPO, aul its planning partners, in addressing resiliency regitae and location specific.

1.2 Prior Studies and Plans

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

the development of théHernando/Citrusa SG N2 LI2 f A Gy t f | MBOAVMIr@rabilityEnd Riski | G A 2 v
Assessment Stly. These documents provide an important foundation for the study, building upon previous

efforts to collect dataidentify shocks and stressarand develop mitigation strategieShe plans reviewed and

their relation to resiliencyelated content can beeen inTablel-2.

TABLEL-1: STUDIES ANPLANSREVIEWED

Planning studies and reports Hernando/Citrus 2045 Long Range

MPO Plans completed by the MPO which includ Transportation Plan (LRTP) 20
elements qf resiliency related to the Hernando/Citrus Transportation 0023
Hernando County Comprehensive Ple
2018
¢ Coastal Management Element
CitrusCounty Comprehensive Plgn
Longrange, guiding documents Coastal Management Element
Community including Goals, Objectives, and Citrus County Comprehensive 2019
Plans Policies for the future development Emergency Management Plan (CEMF
of the jurisdiction. Hernando County Comprehensive 2020
Emergency Management Plan (CEMF
Tampa Bay Regional Planning Counc
) - . 2022
RegionaResiliency Action Plan
A local mitigation strategy assesses H .
ernando County Local Mitigah
shocks and stressors, identifies 4 d 2020
Local . Strategy
e actions to reduce losses from
Mitigation .
Strate hazards, and establishes a
% collaborative process to implement Citrus County Local Mitigation Strateg 2020

the plan.
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TABLEL-2: STUDYPLANCONTENT

MPO Plans v v v

Conmunity Plars

Local Mitigation Strategy v v v

1.2.1 Federal and State Guidance on Incorporating Resiliency into Transportation Planning

Changing conditions such as extreme weather events, environmental changes, ecehiftgiand operational
disruptionscreate unigue challenges ftiie two-county Metropolitan Planning Are&xtremeweather events
can leado damaged, eroded, dtooded transportation systems which can presshort and longterm risks to
safety and mobilityPlanning for these events will result in a reduced need for costly repair effortsratain,
increasethe resilienceof the transportation networks and eomunities.Effective resiliency plannings
describedh y (G KS Cf 2 NARI 5SLJ NI YRegiliencgQuicktQuitied the Retielal Highnay Q & ¢
I RYA YA aid NI dniegrafieyResdigddeinto the Transportation Planning Process White rapsvesa
process in which MPOs sdear goalsestablish performanceneasures, identify risks and vulnerabilities,
evaluate and adopt mitigation strategiesnd demonstrat investment in projects that enhangesiliency These
state and federal guidesutline opportunitiesto incorporate resilience and reliability wheleveloping
transportation plansincludng:

1. Review the plan goals and objectives to address resilience

2. Consider resilience when defining problems

3. Create metrics to monitor progress

4. ldentify and assess strategies itNaeds Plan

5. Integrate projecs and actions that will enhance resiliency in ttestfeasibleplan.

When examiningLJ I yQa 3J2Ffasx AG A& AYLRNIFYyd (2 AyaS3aNt s
standalone goaWhen interweaving resiliency into broader transportation goals and objectives, strategies for
resiliency can be appligd varioussubjectssuchasasset managemengconomy freight, operations, and

safety. Examples oftrategies that incorporate resilienayclude focusing on improving infrastructure to
withstandthe impacts of extreme weather events, providing a transportaggatemto aid ineconomic
competitiveness, antb incorporate Intelligent Transportation Systems (ITS) to facilitate evacuation routes.

Enactingperformance measures and targets can assist in ensuring that goals and objectives relating to resiliency
and transportation are bieg advanced, particularly in the previously mentiorsetbjects Furthermore, it is

pertinent to assess any vulnerabilities or risks, by performing an inventory to identify susceptible infrastructure
as well as riskassessmento determine where certainweather and environmental conditions could strain the
transportation networls. Scenario planning and workshops can also be a useful tool for DOTs and MPOs to
assess risks associated with hazaB#sed on the findings from the risk assessn@rgcenario fanning MPOs

often will develop a Needs Plan with strategies to address present and future.d&d3 can use resilience
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factors specific to their region forioritize projects programs, policies, or other resilience planning efforts
included in the Neds Plarthat will appropriately strengthen risk and vulnerability mitigation goale Cost
Feasible Plan, in coordination with the Needs Plan, identifies the projects that can féesdaynpletel given
the current fundingavailability

Florida Transpdation Plan

The Florida Transportation Plan (FTP) is a collaborative statewide transportation plan that provides a vision and
JdzA R y OS #FapdpdrtationeécisiehkTieflan is divided into fouBements: Vision, Policy,

Performance, and Implementation. For the purpose of this study as it relates to resiliency, the Vision and Policy
Elementswvere 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 goal$heseven goals consistent through all FTP elememdsided below inFigurel-1.

HGUREL-1: FLORIDATRANSPORTATIGRLANGOALSTATEMENTS

S w

Safety & Mobility Econom Communities
SeCUI’ity ﬁ h_rr I[ @ y -‘6"
1 .
Accessibility _
Infrastructure and Equity Environment

Florida isespeciallyulnerable to certain environmental threats due to the s@tdroximity to the coast,
particularly hurricanegising sea leveJsand climate changeJhere is a growinggcognition of theimportance

of institutinginnovative and effective plannirend asset managemetitat prioritizetransportation system that

is adaptive and resilient tthesepotential hazardsOne 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 thg &ilit
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 exparetl in the FTP to also include technological aspects in transportation such
as sensors or communication backbones.

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

and freight.It is cruciato provide connected and reliable networkscase of any hazards or disruptions to the
systems so that peopldreight vehiclesand emergency responders can effectively evacuate or provide support,
and so the transportation networkand supply chaisanpromptly 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 safdBxamples of progress indicators fbrs goalinclude

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 maexist between modes/systems.

hyS 2F GKS 1S@& ai0NI0S3IASa AyuNRBRddzOSR Ay (KS C¢t NBL
system. To do so, it was stated that Florida planadioon the related initiativeshown inFigurel-2.
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HGUREL-2: HLORIDATRANSPORTATIGRLANVULNERRBILITYASSESSMENNITIATIVES

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

Improve agility of the wExpansion of regime information sharing, improved system
transportation management, enhanced multimodal options, and increased
system redundancy for critical infrastructure.

Address longerm wlinclude aspects involved with losigrm consequences of known
costs vulnerabilities into asset management decisions.

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

Transition of wWhere possible, enact a lofigrm strategy to transition
development infrastructure and development away from vulnerable areas.

wEnsure that the existing plans cover preparedness, response,
Update emergency recovery, and mitigation efforts appropriate for the growing severity

plans of extreme weather events, increasing population, and use of
technologies.

Hernando/Citrus MPO | 1-5
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1.2.2 MPO Planning Documents

HernandoCitrusMPO 2045 Long Range Transportation Plan
¢KS I SNYFYyR2 /AGNHzZ athQa wnnp [2y3 wlky3aS ¢ NI yaLR NI
economy, mobility, intermodal, livability, and preservation.

(odmprove safety for aﬂ (uProactiver support ) (uProvide for the
users, including economic mobility needs of the
drivers, pedestrians, development and enitire community
and bicyclists. tourism throughout and visitors alike.

Hernando and Citrus
Counties

Safety A Mobility Vv,
ax :

S N\ N\

uMaintain the existing uPreserve, and where uPreserve and
transportation possible, enhance maintain a resilient
system, including social, cultural, transportation
roadway, transit, and physical, and natural infrastructure and
active transportation environmental valueg transit assets for the
modes future.

Intermodal Ol Livability .7 "
-} | KT g

This study fallgn line withthe Preservation goal of the 2045 LR Melopted in 2019, the LRT®ak align with

the federal planningequirements listednCA EAy 3 | YSNA OF Q& ¢ NI yaddsmMiel GA2y 6
improvement of the resiliency aneliability of the transportation system and the reduction or mitigation of
stormwater impacts on surface transportatig®ince adoption of the 2045 LRTP, the president signed into law

the Infrastructure Investment and Jobs Act (I1JA), sometimes refeorad 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.

Ly GKS GNIyaLRNIFdAz2zy NBaAftASyOS aSoitrzy 27
activities addressing before and after disastenditions with efforts to guard against and preemptively
YAGAIFGS | Rhioagh lenidaliva os@s ToSeStdréiessential functions, efficient recovery, and
rebuilding. This process includes encouraging the development of Comprehensive Emergency Management
Plans, Local Mitigation Strategies, RDs$aster Redevelopment Plansdaconnections to the national Strategic
Highway Network.

z

1KS [w¢

Hernando and Citrus County each have representatives involved with the Tampa Bay Refiidnaf y A Yy 3/ 2 dz
Resilience Coalition. Members of the coalition collaborate to develop strategic regispainses for resolving

regional issues, focusing on how to reduce regional impacts due to the changing climate, in additionitg secur
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
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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 transportationisgsy Qa NXB & A-rhakleSayidnatural dsasters.y

Through the LRTP, tHdPOhas committed tacoordinate with the municipalities, counties, and other local and
regional agencies to mitigate impacts to the transportation system from climate change. €vatlis, the
MPO ugsavailabledata 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
Thea't h (Erénsportation Improvement Program

transportation improvements in the region. Thes = . TRANSPORTATION
prOJePtsa[e aligned with goals of IoE:aI andA region ; \ IMPROVEMENT
F3SyOe LXlFIya | yR Nbydarh PROGRAM

Work Prgram and SIS Plan, the 2045 LRTP, . ) sl Vear

other transportation development and maste : 2023-2027

plans. Projects are submitted for funding an !
LINA2NRGAT SR GKNRdAZAK @K

The TIP states thdrioritization includes a technica
analysis of Statenaintained roadways considering
such variables as level of service, performan
measure evaluation, cost of upgrading the facili
(including resiliency factors), and Projes
connectivity with the existing roadway system.

1.2.3 Local Plans

Hernando County Comghensive Plan Coastal Management Element

¢KS I SNYIlyR2 /[/2dzyieé [/ 2YLINBKSY aAatablishds 5oalQ Dbjécvészaid: f a |
policies to protect, manage, and guide the future of the coastal areas within the Cauipigrticular Goall1.02

addresss development in the coastal area, including infrastructure and transportation netwdtisgoal and

relevant objectives are as follows:

1 Goal 11.0Xo0astal Zone DevelopmentHernando County shall direct new and expanded population
concentrdions, vulnerable land uses and new infrastructure away from the Coastal Zone as indicated in
this Element.

o Objective 11.02AHernando County has established a Coastal High Hazard Area (CHHA) where

development is limited and regulated consistent with thewisions 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 suchzards.

A 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 oudf-county evacuation for a category 5 storRroposed
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 stam 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 emendment on the Category 5 hurricane evacuation clearance time
Levels of Service.

A Strategy 11.02A(5)f review of data and analysis for proposed new developments or
Comprehensive Plan Amendments indicates that the hurricane evacuation clearance
time Levet 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
servicesdr 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 Couty and the applicant or developer. Mitigation measures in the
agreement that would require capital improvements to construct facilities shall be
Ay O2N1L22 NI G§SR A yYea Sdhdét@e of Ghpitgl Improvamemsivdisan
indication as to the fundingource whether funded publicly or otherwise.

A Strategy 11.02A(6)The County shall identify and implement ways to reduce and/or
mitigate the estimated evacuation clearance times identifiedtirdies promulgated by
the State of Florida and/or the Tampa Baggional Planning Council.

0 Objective 11.02CEXxisting 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.

A Stategy 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 roadwaeg/kmited 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.

A Strategy 11.02C(2):evels of service for hurricane evacuation cleardimes 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 Guprehensive Plag Coastal Management Element

¢KS /AGNHza [/ 2dzyde / 2YLINBKSyaAgsS tftlyQa /2Fadlt al yl
policies to protect, manage, and guide the future of the coastal areas within the Cdingtyelement includea

citation of Florida statute which prohibitee construction of new causeways or bridges to coastal afeds

161.54(2) andone goal that guides all objectives and polici€sy objectives and policies, among others, under

Goal 4relevant to the transportation systerare listed below.

1 GOAL #4 Preserve, protect, and enhance resources of the Coastal, Lakes, and River Areas and where
appropriate, restrict development activitiebat would damage or destroy these resources, protect
human life, and limit the public expenditure in areas subject to natural disasters.
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o0 Obijective 49 The County shall maintain or reduce hurricane evacuation times by requiring that
new developments notegrade the existing evacuation Level of Service (LOS).

A Policy 4.9.3The Hurricane Evacuation Level of Service Standard for Out of County
evacuation is sixteen (16) hours for a Category 5 storm event.

A Policy 4.9.4All roadway improvements along the Coutgvacuation network shall
include practicable remedies for floodipgoblems.

A Policy 4.9.1TThe County shall conduct evacuation traffic analysis using the planned
distribution of the Count@ buildout population. To facilitate this task, the County will
utilize a transportation network modeling system. Transportation rekwmodeling
shall also be utilized to monitor the impact of large residential projects and of ongoing
development on hurricane evacuation times.

0 Obijective 4.10The County shall direct population concentrations away from the Coastal High
Hazard Area throdgappropriate regulations in the Land Development Code.

A Policy 4.10.ANew development, redevelopment, and infrastructure in vulnerable areas
shall use best practices to address sea level rise.

A Policy 4.10.6The County shall relocate or replace infrastruetiocated 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.

Citrusand Hernand&ounty ComprehensiEEmergency ManagemeR{an
The Comprehensive Emergency Management Plan (CEMP) establishes a framework for an effective system of
comprehensive emergency management for the purpose of:

1 Reducing loss of life, injurgind property damagand loss resulting from natural, technologicahd
manmade emergencies.

1 Preparing for prompt and efficient response and recovery activities to protect lives and property
impacted by emergencies.

1 Responding to emergencies with the effective use of aliaete plans and resources deemed
appropriate.

1 Recovering from emergencies by providing for the rapid and orderly implementation of restoration and
rehabilitation programs for persons and properties affected by emergencies.

9 Assisting in awareness, recognitjeducation, preventiopand mitigation of emergencies that may be
caused or aggravated by inadequate planning for, and regulation of, public and private facilities and land
use.

TheCitrus CountyCEMP 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 impadtheHernando County CEMP also references these natural
hazards, as well as erosion, seismic activity, and tsunamis.

TheCitrus County CEM#an identifies the following roadways as at risk for hazardous material spills, mass
casualtyfatality incidents, hurrtane evacuation traffic congestion, and host sheltering/mass care concerns as a
result of natural disasters:
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1 CR39A 1 CR 486 1 CRS581

1T CR39 1 CR 488 1 SR44

1 CRA48 1 CR490A 1 SR98/US 700

1 CRS88 1 CR490 1 SR 200

1 CR470 1 CR491 1 US 19/US 98/ SR55
1 CR 480 1 CRA494

1 CRA482 1 CRA495

The Hernando County CEMP, unlike the Citrus County CEMEgeanpt provide a comprehensive list of-at
risk roadwaysRegarding evacuation movementh 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=8FRiés.

which addresses law enforcement and securiigntifies the need for coordination wittnaffic control to

expedite the movement of evacuees in the event okaacuation Additionallymethods such as requesting

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

lane use; setting up barriers to redirect flow; and towing/pushing disabled vehicles out of thmayastiso be
utilized The Hernando County CEMtails the steps fodisasterresponseprocesses (pr&vacuation,

evacuation, andesponse actions) and areasrekponsibilityin ESH.

CitrusCountyand Hernando Countyocal Mitigation Stratées

The Local Mitigation Strategy (LMS) represents a plan to promote mitigation initiatives to improve resilience and
lessen the human, economiand environmental costs of disasters resulting ftarge-scalehazards in Citrus

County and Hernand@ounty.Of particular concern in the LMS and relevant to this study are disaster effects on
the transportation system for first responders, continuitffoperations, property, facilities, and infrastructure,

and economic condition.

The plascan be used as a tool to establish funding priorities for hazard mitigation activities for disaster
assistance available following a major disaster. The 2020 thra0g5 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, andrautlin
procedures for monitoring the implementation of mitigation strategies.

. 20K /| pwBypbs@eéntified fourteen hazards faheir risk assessmeat

9 Flood 1 Geological

1 Tropical Cyclones 1 Winter Storm

1 Severe Storms 1 Seismic

1  Wildfire 1 Tsunami

M Erosion 1 Hazardous Materials Incident
1 Drought 1 Radiological Incident

M1 Extreme Heat 1 Cyber Incident

Hazard profiles were created for each of these hazards which included information on the hazard, likely
locations,extent (strength/magqnitude), 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, andaton. Through this process, floods, tropical
cyclones, and wildfireswere the highestrated risksfor both Hernando County and Citrus Courlipach hazard
has a detailed risk profile included in the report.

Generally, he LMS recommends the following ggof mitigation projects for property protection a disaster
abatement:

Property Protection Projects Structural Projets
w Relocation/acquisition w Dams/levees/floodwalls
w Elevation w Bridge/culvert modifications
w Floodproofing w Channel modifications/diversions
w Insurance w Firebreaks
w Brush/shrub removal w Sinkhole abatement
w Emergency response planning w Emergency water source development
w Wind-proofing w Safe rooms and community shelters

Additionally, the LMS recommends opgpace preservation, wetland protection, identification and
implementation of Best Management Practices, water resources management planning, and river/stream
corridor restoration to protect natural resourcebhe Comprehensive Plan, Land Development Géldeda

Building Code, Capital Improvement Plan, and other emergency response and disaster planning efforts should
be utilized to push forward and soifg mitigation efforts.

Detailed, hazarépecific mitigation factors are shown in the graphic below.

L =20

wFFloodplain development
regulations

uStormwater Management
uDetailed plans and targeted studié

wCommunity Rating System (CRS)
Program

uRelocation

wAcquisition

uElevation

WNFIP flood insurance
uDams, levees, and floodwalls
oBridge/culvert modifications
wDpen space preservation
WWetland Protection

uRiver/stream corridor restoration
and protection

uBest Management Practices

o

oWindproofing

uSafe room /
community shelter
requirements

uBuried powerlines

Fire Mitigation

Flood Mitigation
Wind Mitigation
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Mitigation projects are ranked in the LMS based on -testefit analysis, repetitive losses mitigated, consistency
with LMS goals, funding availability, and reduction of critical facility vulnerability.

1.2.4 Peer Agency Resiliency Studies

TampaBayRegional 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 acten 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 ¢ the Tampa Bay 7-County Resiliency Coalition Region:
voluntary tod for the region and

local governments. The plan
identifies regional opportunities
for collaboration and provides a 2. Hernando County
menu of local best practices to

create a clear, though

challenging, path forward for the 4. pinellas county
region and includes a broad set
of best practicesd guide
implementation of resilience 6. Manatee County
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, recogritzatglecisions on the timing and
approach are best determined by each local government.

1. Citrus County

3. Pasco County

5. Hillsborough County

7. Sarasota County

The plan provides an in depth look at an array of resiliency, mitigation, andlgastter response strategies,
but of particular interest to this study is Goal 7 bétplan:

GThe 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 safetyp €

Each goal is accompanied byateld 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
climaterelated impacts, advance the transition to renewable, asdge, and resilient mobility systems, and

invest in lowemissions transportation infrastructure and air quality improvements. Regionally, transportation
infrastructure staff can coordinate to define best practices for adaptation, coordination of impevsmand
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 implementatioof 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 goalsjewiding 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 Vulnerabilig#ssnent

¢CKS {INraz2dl al ylridSS at h®Rentstody isksitts Y0a% L R¥Pdabjetitveslretated A ( &
to resiliency and higipriority hazardsncludingstorm surge, nuisance flooding, and witdBthat have already

been identified through local planning efforts to guide the focus toficshe study Thestudyutilized existing
transportationdata, regionalassets andenvironmental factor¢o evaluate theiregionsvulnerability and

current conditions. Additionally, the study describes vulnerability and risk assessmemco#igies, mitigation
strategies, and project prioritization and recommendations.

The Sarasota Manatee MPO Resiliency Studyirmthadeda vulnerability assessment that was consisteith

GKS CSRSNIf |1 A3Kgl & ! RYAYAAGNIGA2YyQa o0Cl 2! 0 @dzZ ySNI
Vulnerabilities were described within three categories: exposure, adaptive capacity, and critidaksyto

transportation assets were also assessed and ranked from low to high risk. Examples of evaluation criteria used
for vulnerability include annuakarage 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 vulnerahilityisk assessments assigreath assea score

to determine a priority list for potential mitigation.

Themitigation strategiesdefined in the studyvere grouped into four categories: Infrastructure hardening,

green and sustainable solutions, planning and policy solutions, and public education and preparedness, which
are furtherdescribedn Table1-3. These mitigation strategies were used to develop a mitigation strategy matrix
which can be used to determirspecific mitigation efforts, project prioritization, amategorize vulnerable or
important facilities. Factors such as cost feasibility, timeframe for completion, and leadieg@ace included

into the mitigation strategy matrix. The transportation facilities were then assessed by their exposure and
criticality thenplacedinto three tiers, which helpdto guide decisions othe prioritization ofpotential projects.

TABLEL-3: SARASOTAMANATEEMP ORESILIENCSTUDYMITIGATIONSTRATEGIES ANRELEVANACTIONS

- Underground utilitiesuch as electric lineong key corridors with high vulnerabylit

- Retrofit asset$o build adaptive capacity, for example seawalsng roadwaysr
raised infrastructure.

- Reloc#e critical or vulnerable transportation assets like a transit hub
Redundanconstruction of new corridors or infrastructure to isolated areas to redi

Infrastructure - -
Hardening bur_den of existing facnltle_s. _ o -
Maintenance and Operatioof transportation assetto maintain resilient
infrastructure.
- Drainage improvement® areas adjacent to roadways with known flooding issues
- Replacementf existing infrastructure that will improve movement or efficiency
before, during, and after extreme weather events.
Green and - Utilize Native Tree Specithait have strong windesistance and remove invasive
Sustainable species along urban corridors with the potential to fall and block evacuation rout
Solutions - Construct Natural Featuredong coastal roadways or urban corridor
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- Land Use and Zoning Revisiaimsed to minimize the demand for transportation
infrastructure to sustain new development in vulnerable areas.
- Asset Management Guidebo®éan aid in integrating resiliency efforts into the

Planning and
Policy management of assets. _ _ .
Solutions - After Actl_on Reportafter awegther eventhelpsto identify areas where there is
opportunity for enhancementsn emergency management and recovery
- Grantsare an effective way to implement infrastructure hardening and green
solutions.
- Highway Alert Lifesaving Technology (HASah)be installed on roadways with
Public frequent flooding _ o _ _
Education - She_lter anq Evacuation Route Educattmough public informationcampaigns and
and social media y y
Preparedness - Citizen ReportingyStemwhere citizens can report any hazardous road conditions

which can be used by the MR@better understandareasin need of resilience
mitigation strategies

Hillsborough CounffPOVulnerability Assessment and Adaptation Pilot Project

The Hillsborough CounfiPOVulnerability Assessment and Adaptation Pilot Project took a similar approach as
Sarasota Manatee MPO in their Resiliency Study as far as the types of data collecteckasith@ssprocesses,
but Hillsborough incorporates some of their own unique approaches and stratigiefocus more so on the

cost analysis of mitigation efforts or climatic consequen@é&e study consists of three phases:

1) Creating an inventory ohultimodaltransportation assets and assessing thek from sea level
rise, storm surge, and inland flooding

2) Estimates the regional mobility losses resulting from disruptions to the identified facilities using the
at hQa G4N} @St RSYIFIYR Y2RSft o

3) Estimating general economic losses associated with disruption of clikslanddevelopng
strategies for managing climate risk with assoadiatesteffective measures.

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

2 assessed the data collected from Phase 1 using transportation modeling software to determibercefgt
adaptation strategiesAn adaptation analysisascompletedin Phase 3 of the studyrhis analysigcluded a
menuof physical adaptation strategies &ffectively address the anticipated risks of inundation associated with
each asseandthe marginal cost and potential range of reductions to disruptions for each strategy. The
strategies fell into three categories: esgure, sensitivity, and adaptive capacig shown ifrigurel-3. The

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

o0 Limit exposure through raised roadway profiles.

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

0 Increase adaptive capacity through drainage improvemésntgaster recovery.
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HGUREL-3 HILLSBOROUGEDUNTYTPOADAPTATIONSTRATEGW ENU

Sensitivity

oMaintain

uStrengthen /
Stabilize

Exposure GAttenuate

uElevate
uProtect
uShield

Caclusions 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 fidgntify goals and objectives that directly address

resiliency Once identified, the goals and objectiwed lay a foundationto guide theremainder of theanalysis
andplanning proces<ollecting dta usedo define the current problems and needs of the transportation
infrastructure, the people and facilities it serves, and any potential vulnerabildilesv as the next steplt is

important to include resiliencconsiderations in the criteria winddentifyingevaluation criteria, performance
measures, and targets foransportationprojects.

Typically, the data analyssconducted through GIS, but a variety of softwatatformscan be utilized to

perform analysis or modelin@ombininghe data analysis wittstakeholder inpuproducesa vulnerability or

risk assessmeruilt upon empirical observations and areas of potential tisthe transportation system from a
network-wide perspectiveOnce a thorough assessment has beempleted stratedges and action plans can be
developed based on the findings and the underlying goaleay in theprocess. Therare a multitude of
mitigation strategiesvhich can be identified and summarized based on the local context of the analysis being
conducted While compiling a list of strategies is a large compongfithe studieghat were reviewedputlining

the cost feasibility and breakdown of priority is ayledement when planning for aridcorporatingresiliency
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 providerBhis section outlines theata used for evaluating the vulnerability of
transportation facilities and assetSata used in this analysis was collecteahi state and locahgencies

In addition to the following maps and data descriptions, additional maps and table illustrating the existing data
conditions can be found iAppendix A

2.2 Environmental Factors

Relevant data sourcesere used to determine vulnerability af K S NBahdp@tgtiOrginfrastructure to
natural hazardsData were gathered from national data sets in@rtb determine areas of vulnerability for the
Hernando/Citrus MPO.

2.2.1 Storm Surge / Inundation

Evaluation of storm surge was conducted through efsgata compiled by th&lational Oceanic and
Atmospheric Administration National Hurricane Center (NHGg sbrm surge data set includes five categories
based on modeling of tropical storm/hurricane events.

The storm surge areagdentified using theSea, Lake, and Overland Surges from Hurricanes (Sk08&l)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. Foigmning purposes, the NHC uses a representative sample of hypothetical
storms to estimate the near worstase scenario of flooding for each hurricane category. These simulations are
used to create a set of operational and planning produdiap 2-1 shows the storm surge zones for Citrus and
Hernando counties, and highlights the coastal areas most susceptible to the destruatigs and higher water
levels associated with the storm events.

Storm surge caused b
Hurricane Idalia in
2023 resulted in major
flooding, including the
intersection of US 19
and Citrus Avenue in
Image CourtespBC News / Getty Images CrystaRiver
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2.2.2 Flood Hazard

TheDigital Flood Insurance Rate M@PFIRM) maps, developed by thederal Emergendflanagement Agency
(FEMA) are intended to alert property owners of the potential for flooding to occur in a given year. Often
referred to as the 10§ear floodplain, theDFIRMlata identifies Special Flood Hazard Areas where thexd %
chancethat flooding will occuduring any given yeanhis data set also includes river/stream flood hazard areas
with a 1% or greater change of shallow flooding each year.

Map 2-2 illustrates theareas designated as Special Flood Hazard AM&asA, AE and AH) as well as river/stream
flood hazard areas (AO).

Flooding in Ridge
Manor as a result of tl
Withlacoochee River
reachingflood stage
followingHurricane
Irma in 201 that shut
off access to many ‘ :
residential areas. Image Courtesy Tampa Bay Times

2.2.3 Fire Hazard

¢KS ! { 5SLJI NI Y SRbrést SefvicBivBidlihgs driyahnided Bre€as of Wildfire Hazard Potential
(WHP) into five classificatisrvery low, low, moderate, high, and very highown inMap 2-3, the aeas

mapped with higher WHP values represent fuels with a highebability of experiencing torching, crowning,
and other forms of extreme fire behavior under conducive weather conditions, based primarily on landscape
conditions.

The Baclay Fire in
2021 consumed more
than five acres and
resulted in the closing
of Barclay Avenue
between Cortez

== Boulevard and Elgin
Image CourtesBaynews9 ‘ Boulevard.
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MAP2-2: HOODHAZARDAREAS
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MAP2-3: WILDFIREHAZARDAREAS
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2.3 Transportation Facilities

The Hernando/Citrus MPO is responsibletf@ planning activities of the regional transportation system. This

AyOf dzZRSa O22NRAYIGAY3 6A0GK C5h¢x O2dzy G @mdnihiRdadd G & | 3
resilient to weatherrelated events¢ KS at h YFAy Gl Aya | DL{ RIFIGFo6F&AS 27
roadways for planning purposedap 2-4 illustrates the regions existing ampatential 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 alsoshows the location athe general aviatiomirports and rail lines in the area. Pigahirports 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 airpgraoksvilleTampa Bay Regional Airpomverness Airport is
mostlytrafficked by recreational flyers (78%awith 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 transientisiting aircraft. The BrooksvilleEampa Bay Regional Airport in Hernando County is
nestled in an ideal location between US 41 and the Suncoast Pagwldyandles the majority of general

aviation services.

¢KS athQa LJIFyyAy3 | haionvdth thelld®al agentydransithord\ieaR 25 sio@s? NR A
the current transit routes operated b@itrus County Transind TheBus in Hernando Coynt

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 accessadilities were categorized based on the function they
serve duing a natural disasteas listed below.

- Shelterd: 35 designated shelter locations in Citrus and Hernando counties were listed by each counties
evacuation maps and primarily included public schools.

- Utilities®; in total, 352 facilities were identifiedf this category. Facilities included water, wastewater,
electric, and solid waste facilities.

- Emergency Service96 facilities were identified for this categoriistedfacilitiesinclude Gire stations,
law enforcement facilities, emergency medicahgees and hospitals, emergency operations centers
and stations for the Coast Guard and National Guard.

- Airport/Heliport®: 26 public and private airstrips and helipads were included as these may serve
beneficial for transporting equipment or people duringaguation and recovery phases.

These facilities are displayed btap 2-6. A series of maps is includedAppendix Ato illustrate the distribution
of eachfacility category along with a detailed list of each facility @atbcation.

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
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MAP2-4: TRANSPORTATIGRCILITIE©VERVIEW
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MAP2-5: TRANSITROUTES
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MAP2-6: CRITICAIFACILITIES
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3 ASSESSMENTAND PRIORITIZATION
3.1 Methodology

This section describes how the data was analyzatktermine transportation vulnerability and assess the risk
from weatherrelated eventsConsistent with the guidance provided by FAWhe analysis wasicluded an
assessment dfansportationvulnerability (or risk) and a review of critical transportation infrastructure in
developing a list of priorityoadway segmentr developing recommended mitigation strategies as illustrated
in Figure3-1. All analysidor this assessmemwas performed in ArcGIS Pro 3.QuBh a complete listing of the
results included iM\ppendix B

HGURE3-1: VULNERABILITASSESSMENVIETHODOLOGY

Vulnerability Criticality

Assessment Assessment

-
Additional Checks and Consideratiorl
Factored in
\_ J
| | | |
4 )
Analysis of Full Scoring Results and
Distribution
. J
1 1
4 )
Assignment of High / Moderate / Low
Ratings
\_ J

AV AV

Ratings Combined tDetermine Priority
Level

7

Prioritized Roadway Segmel

Tier 1 Tier2 Tier3

Hernando/Citrus MPO | 3-1



Vulnerability and Risk Assessment Study

3.2 Vulnerability

This stage othe analysisssessegotential 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 previouslgiermination was made regarding the degree to which
each natural hazard was considered. For Storm surge, it was determined that all figetestelm surge should
be used. Only the high and very high flood hazard areas were used for determining bililgefnally, for the
fire hazard potential, only the areas of high and very high potential were Reedl segments were examined

to establish whether thewere within theidentified hazard areas for each of the three environmental factors.

Avulnerablity scorewasassigned to each road segmdrased on thepercent of the road segment that
overlapped or intersected eadf the environmental factors identifielazardareas.Table3-1 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 includgzpendix B

(1 x % Catl or 2 Storm Surge) + (0.33 x %.8a# or 5 Storm Surge) + (0.1 x % Flood Zone) + (0.05 x % Fire)

TABLE3-1: FACTORS FORALCULATIN&ULNERABILITY

Event Type Multiplier Impact Area Vulnerability Criteria
Storm Surge x 100 Segments in Category 1 & Category 2 Areas
Storm Surge x 0.33 Segments in Category 3, Category 4, & Category 5 Ar
Segments in 100 ear Floodplain Area
Inland Flooding x 010
(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 sclldffor consistencyith 1 being the most
vulnerable to natural hazards and 0 bethg least vulnerable based on this methodoloBywtadistribution and
naturalgroupings of the final vulnerability scores determined the classificationtiv@dow, moderate, and high
categoriesshown inMap 3-1.

Mz am N
0 o6AfR
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MAP3-1: ROADSEGMENTNULNERABILITSCORB
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3.3 Criticality

Criticality of road segments wagtermined basean the function of the roadway segment as well as the
proximity or access each providss critical facilities. These twiactorsof criticality were combined into a
composite criticality scoréor determining priority locations

3.3.1 Transportation Function

Multiple factors were used to determine criticalihsportation tinctionas shown imable3-2. Based on input
received from the Stakeholder Working Group, described in Section 4, several factors were consideretiao b
more critical nature and could receive up to two pointeecritical transportation function score is an
unweighted sum from each category, with maximum possible score of 11.

TABLE3-2: FACTORS FOBALCULATINERITICAL TRANSPORTATFMNICTION

UL Traffic Transit FDOT SIS

Number  Evacuation .
Access or Functional Class

of Points 2 i ility?
Route* Bridge? Volumes Services Facility~

0 Points No No AADT < 12,00( O Transit Leezlar No
Routes Minor Collector

' 5¢ x AtlLeast One Major Collector or Not
but < 3,000 Transit Route Minor Arterial Possible

1
(0=le)laiisiY  Not Possible Not Possible -

Major Arterial or

Principal Arterial Yes

2 Points Yes Yes 't 5¢ »x NotPossible

3.3.2 Critical Facilty Access

Access to critical facilities was based determined using a series of community facilities and the proximity to a
roadway segment. In total, four categoridsoad segmenits considered more critical if it provides access to
critical facilitiesTable3-3 illustrateshow scores were assignéor each roadways segment. With each facility
category receiving up to 2 points, the maximum criticallfty score for each road segment was 8 points.

TABLE3-3: FACTORS FOBALCULATINGRITICAIFACILITYACCESS

Category 0 points 1 point 2 points
Medical & Emergency Respongdospital, EMS, Police, Fire
no critical  one critical two or more
Evacuation Shelterdn Most Recent County Plans - - critical
facilities  facility facilities
Airports- Public, Private, Heliport within one within one oy
— : _ _ ile mile within one
Utility Services & EmergenBesources Water, Electric, Debris il : mile.

Removal

3.3.3 Combined Criticality Score

The transportation function and critic&dcility scores wereequally weightedcombinedand converted to a scale
of 0to 1, with 1 being the most critical and O beithg leastcritical. Data distribution and natural groupings of
the final criticality scores determined the classification into low, moderate, and high categer&swn irMap
3-2.
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Vulnerability and Risk Assessment Study

3.4 Prioritized Locations

Road segments were classified into one of three tiers depending owuherability and criticality score
described previouslyTier 1 includes the most critical and vulnerable road segmehtke Tier 3 includes those
with the lowest combined vulnerability and criticality scofggure3-2 illustrates how the road segments were
grouped for prioritizatiorandthe corresponding tier assignments for the various combinations.

HGURE3-2: PRIORITIZATIOSCHEMA

A High Vulnerability High Vulnerability High Vulnerability
Low Criticality Moderate Criticalit  High Criticality

Moderate Moderate Moderate

Mod. Vulnerability Vulnerability Vulnerability

Vulnerabilit
& el qi[e=11\AN Moderate Criticalit High Criticality

Low Vulnerability] Low Vulnerability 8o AVIT|[sl=]¢=16]][11%
Low
Low Criticality |Moderate Criticalityiz[{e|gNeigiilor=111y

Low Mod.

Criticality

Vulnerability =~ 2 Criticality
(o‘x— \.69

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

each tier by countyThe Ter 1 segment count and coverage is highestanthweg Citrus County andouthwest

Hernando Countywhile theTier 2 segments have a wider distribution pattern that includes large portions of

major eastwest state roads, proximity to airportandprimary routes in/fout of each countyh map showing the

detailed combination of vulnerability and criticality is includedhppendix B
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MAP3-3: ROADSEGMENTPRIORITYSTATUS
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Vulnerability and Risk Assessment Study

4 STAKEHOLDER ENGAGEMENT AND OUTREACH

At the beginning of the study process, a stakeholder grougBfLINBE a Sy G G A @3S&a FNRY GKS
agencies was formed to guide development of the technical analysis. This group met three times during the
Vulnerability and Risk Assessment Stidgmbers of the Stakeholder Working Group represented thevalg

list of agencies.

9 Citrus County 1 Hernando County

9 Citrus County School District 1 Hernando County Fire

9 Citrus County Sherifff EOC 1 Hernando County Emergency Operation
9 Citrus County Transit Center

1 Citrus Utilities 1 Hernando County School District

9 City of Brooksville 1 Hernando County Sheriff

9 City of Crystal River 1 Hernando County Transit

1 City ofInverness 1 Hernando Utilities

9 Division of Forestry

The three Stakeholddvieetings were allvell attended ancheld in the Hernando County Training Facility,
located at 1661 Blaise Drive. Meetings were noticed and open to the public to atehekcription of each
meeting is provided in the following sections. Presentations enduing each meeting with the stakeholders
are provided iMAppendix C

4.1 Stakeholder Meeting 1

The first stakeholder meeting was held on April 19, 2023. At this meeting, the consultant provided an overview
2T (KS aiddzRedQa LJzN1J2 &S |gyarof preged/Bditie Arahsparidtion sysheld @adsS ¢ 2 F
identified as the basis for conducting this study.

' P Presentation at this meeting also included
identification of the environmental data
sources, review of each factor and how

that data translated into riskoir 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 reviewedeth
existing data maps (pictured to theft),

and provided local context to aas 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 iniiddal 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 singdeint 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 guidanceegarding the incorporation of resiliency planning provided by FDOT. The primary purpose
of this meeting was to develop amdview and vulnerability analysis methodology with the stakeholders.

FaSR 2y G(G(KS R20dzySyid NBGASs>: SEFYLIS YSGiK2R2t 23483
Space Coast TPO) were presented to the group for discussion. Stakeholders wpresaated with
information for assessing transportation criticality during this meeting.

P B
' Y (R

VULNERABILITY AND RISK ASSESSMENT (RESILIEN CE)
Stakeholder Group Meeting #2 Worksheat

Defining Risk / Exposure

Uss weighting © combine all factors into one score, YES

Following discussion of the example methodologies,
stakeholders completed a series of questions
designed to identify the factors the group saw as
most important fordetermining transportation
criticality. The group was also asked to identify a
preference for considering vulnerability factors and
the methodology for assessing exposure/risk.

- VPR

ach risk P y and add logether,
Include analysis of winerable powlalms

|
|
|
. Transpcrbicn Disadvantaged and Socally Vulnerable Populafion
Low ncome
= Zococar
* Disabled
*  Yout and Senior
Minority
+ Oters?

Pictured to the left is an example of a completed
questionnaire. Based on thesults of this exercise,

Deofining Critical Transportaton Facilities

Gitmrnde a blended approach for determining vulnerability
\ S and criticality was developed, as previously

+ TransitRoute discussed.

= Freight Trafic

. sz’;e T mw (bmk

* Atgrade rail crossing
+ Others?

The final topic presented at this meeting was an
initial review of potential mitigation strategies. One

GitalDesiators of the topics relatedo strategies mentioned during
: :fu”mlw th,,.q\b@ p g this meeting as well as the first meeting, was

e s 05 prvaki regarding the topic of controlled burns and the need

: m,"rf?;%".ﬁf"'““mw | to maintain underbrush that becomes fuel for the
+ Transportation mainienance /ope g spread of wildfires. It was noted that this

" ' ; ' maintenance activity is vitallyecessary 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 aiitti 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, basedontfte g SSG Ay 3 Q& Ay Llzi> F2NJI RSGSNNYAYAY
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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 valildy 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 areagastern
Hernando County floodinfjom the
Withlacoochee River exceeding flood stag
as a result of heavy rains and discharge
from the Green Swamp. Similar to concer
regarding the need to address controlled (16§ &
burns, the need to mitigate for these :
flooding events arédentified in the
Hernando County LM8Vhile these
Ft22RAy3 S@Syida KI
regional roadway system, coordinated
efforts shouldcontinuein assessing and
reducing weatheirelated vulnerabilities
such as this.

Sy

4.4 MPO Advisory Committee and Board Meetings

Presentations were made tottet h Q& | RGAA2NE O2YYA(GGSS RdzZNAy3I GKS O+
Ffa2 LINBaSyidSR G2 GKS ath .2FNR ¢KAfS GKS &addzRe 41 a
committee provided additional opportunities for local planning and enginegsinfessionals, and citizens to

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

July 26, 2023, Committee Presentatidiitis presentation followed the first and second stakeholder meetings.
Committee memberseceived updates on the evaluation of the weathetated hazards and system
vulnerability.

September 27,2023, Committee PresentatiBuiring this presentation, thedwisory committees heard updates
on the analysis of the criticality and vulnerability factors. Priority recommendations and mitigation strategies
were also presented.

MPO Board Presentationfallowing each of the advisory committee presentations, theszdtant 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 STRATEGIESAND 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 repres¢s a broad approach for developing a more resilient transportation system. Numerous
actions or specific improvemenise possible within each strategy depending on factors such as context, level of
risk, types of potential impacts, and the locally pregéglapproach 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 exposorgripacts can range from easfyage 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 deparamdnts
partner agencies activities at multiple levels of government.

While a strategynay fall into more than oneategory,Table5-1 lists the strategie and the primary category
with whicheach isnostcloselyassociaté. This list of strategies has been used to identify future opportunities
for addressing transportation resiliencppendix Dcontains a full list of strategies and example applications.

TABLES-1: MITIGATIONSTRATEGZATEGORIES

I Revise Land Use Policies, Zoning Code Requirements, or Minimum Design Standards
1 Pursue Grant Funding Intended for Resiliency Upgrades or Infrastructure Repair Efforts
1 Prioritize Resiliency and Recovery Planning or Preparation Activities

9 IncreasePublic Awareness with Outreach and Education Campaigns

9 Adjust Operating, Maintenance, Inspectjar Regular Repa@ycles

9 Protect Existing Infrastructure

I Upgrade/Strengthen Facilities or KEpmponents

I Relocate Facilities or Key Components

1 Incorporate Natural Featurdaato the Bult-Environment

1 Improve Drainage Conditions

9 Install Warning Systems or Dynamic Messaging Technology

==

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

Thetop-priority facilities identified by the previously described assessment and scoring processes were compiled
into groups of similar facilities for theurpose 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 approaatded for resiliency planning. The

groups used arbased ora combination ofactorsincluding relative location, surrounding land uses, roadway
characteristics, and specific vulnerabilities.

Recommendations in this section are organized into two broadgcaies. 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 recommendationsT abita5-2
providing inbrmation 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, @Jel 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 inAppendix Band Appendix D respectively.

In addition to the identified strategies which ad@ectly designed to mitigate weatheelated 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 prograyhmedK S at h Q&
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 opptunities during times of evacuation.

Hernando/Citrus MPO | 5-2



Vulnerability and Risk Assessment Study

MAP5-1: PRIORITYGROUPLOCATIONS
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Priority Group 1
Coastal Citrus Count
(North)

Priority Group2
US 19
(CitrusCounty North)

Priority Group3
Coastal Citrus Count
(Crystal River)

Priority Group4
Inland Citrus County

Priority Group5
Crystal River

Priority Group6
Coastal Citrus Count
(Homosassa Springs)

Priority Group?
UsS 19
(Gtrus County South)

Priority Group8
Coastal
Hernando County

Priority Group9
uUsS 19
(Hernando County
South)

Priority Group10
CountyLine Road

Priority
BridgeGroup

TABLES-2: PRIORITYGROUPFACILITIES

Power Line St

River Rd

US 19/ US 98 / Suncoast Blvd

CR 44 / Ft. Island Trail
CR 494 / Ozello Trail
CR 490 / Homosassa Tralil

CR 490A / Grover Cleveland Bl

CR 495/ Citrus Ave
Emerald Oaks Dr

Turkey Oak Dr

Venable St

SR 44/ Gulf to Lake Hwy

US 19/ US 98/ Suncoast Blvd

CR 490/ Yulee Dr
CR 494/ Halls River Rd
Fishbowl Dr

US 19/ US 983uncoast Blvd

CR 550 Cortez Blvd
CR 593 Osowaw Blvd
Pine Island Dr

Shoal Line Blvd

US 19 / Commercial Way

CR 578/ County Line Rd

Power Plant

us 19
Turkey Oak Dr

Fort Island Park

Sanddollar Lane

US 19/ US 98/ Suncoast Bl
US 19/ US 98/ Suncoast Bl
US 19 JS 98 / Suncoast Blv
US 19/ US 98/ Suncoast Bl
US 19/ US 98/ Suncoast Bl
US 19/ US 98/ Suncoast Bl
US 19/ US 98/ Suncoast Bl
Venable St

Woodland Place

Riverview Circle

CR 490/ Yulee Dr
Hernando County

Bayport Park Pier
Pasco County
Pine Island Park

CR 595 / Osowaw Blvd

CR 578/ County Line Rd

US 19 / Commercial Way

CR 476 / Lakeind®y Rd at the Withlacoochee River
SR 48 / Bushnell Rd at the Withlacoochee River

SR 44 | Gulf to Lake Hwy at ti\éthlacoochee 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

Hernando/Citrus MPO

us 19

Caribee Point
Levy County

US 19/ US 98/ Suncoast Bl
US 19 JUS 98/ Suncoast Blv
Rock Crusher Rd

Claridge Avenue

Emerald Oaks Dr

CR 495/ Citrus Ave

SR 44 | Gulf to Lake Hwy
Rock Crusher Rd

Rock Crusher Rd

Turkey Oak Dr

US 19/ US 98/ Suncoast Bl
US 19/ US 98/ Suncoast Bl
CR 490A / Halls River Rd

Venable St

US 19/ Commercial Way
US 19 / Commercial Way
CR550 / Cortez Blvd

CR 550/ Cortez Blvd

Ridge R@North of SR 50 /
Cortez Blvd)

Mariner Blvd

3.9
2.8

9.0

9.2
9.4
3.6
2.6
3.9
2.9
3.3
2.6
3.4
4.2
3.2
3.1
2.0

12.6

6.6
3.8
2.7
7.3

9.0

22

| 54
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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 addressingssym preservation, future LRTP updates will incorporate best praexiamples

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

In addition to planning of future projects in the LRTP, there are actiothstps that the MPO can begin taking
now. Recently, FDOT released the Resilience Action Plan for the State Highway. Siyshaded in this action
plan is a strategy framework for addressing resiliency at each stage of project development, inclueling ass
management and maintenance. Coordination betwdlem MPO, FDOT, county and municipal agencies is a
critical component of the MPOs function and purpose.

Below are several actiasteps listed in the FDOT Resiliedetion Plan that have been adapted fboietMPO.

1 Sharing data developed as parttb& vulnerabilityand riskassessmenwith local agencies can provide
insight into locations where resiliency improvements can be incorporated into other activities such as
incorporating drainage improvements intoscheduled resurfacing project.

i 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 Agencythe National Oceanic and Atmospheric Administration, the Florida Department of
Environmental Protection, the Florida Division of Emergency Management, the Florida Department of
Economic OpportunitygndCf 2 NARF Qa ¢ GSNJ YI yI3SYSyid RAaGNROGaA

9 Participatingm training and technical suppoan how to incorporate resilience into transportation
projects, policies, and procedures, including how to effectively use database, interactive maps, and tools
made available by FDOT

i Facilitating information sharing throhgpoeer 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 agendrings togetheall the affected parties and provides opportunities for this level

of participation. During the stakeholder working group meetirths,topics of controlleeburns and flooding in

Ridge Manor were brought up as regional topics that hagesaNE t 2 OF f AT SR STFFSOld 2 KA
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 transpoation resiliency is becoming a more critical factor for the MPO to address. As important is
addressingransportationdisadvantaged or sociallyulnerable populationsRequirements included in 1JA,

GKAOK 3I20SNY (GKS at hQa Ingas wad asiplanfisigior fopulatnslin NiBadvaritaged y O &
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 inmesiliency and
equitable access to work and shopping destinations.

The remaiuler of this setion covessthe recommended strategies for the priority groulistedin Table5-2.

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

Bridges crossing Withlacoochee River and Grtigéda 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 froovéinall 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. hformation related to the condition of each bridge facility is provide@able5-3, followed by the
applicablestrategies recommended for considei@t at priority bridge locations.

TABLES>-3: PRIORITBRIDGE CHARACTERISTICS

E—i(g T_?n/dS/ Rd \é\wglracoochee 1951 2 Unknown Sufficient No Fair
SR8l oy Mhlacoochee 1979 2 Stable Sufficient No Fair
Gl 16 Lake Huy Rivor 0c"%¢ | 1089 | 4 Stable Sufficient No Good
RIRL oy WO gy OGS Sutgem Yoo Far
2o e Withlacoochee  y9g7 4 Stable Sufficient No Fair
oS 197 U 98/ Vithlacoochee 4g73 Stable Sufficient No Fair
UsS 19/U88/ Cross Florida 2010 Stable Sufficient . .

Suncoast Blvd

Barge Canal

Source: FHWA National Bridge Inventory, 2021

Priority Bridge Locationare spread throughout the northern and eastern bouniéaof the MPO Planning Area, mostly i
Citrus County crossing thWithlacoocheeRiver. All bridge structures are vulnerableflimoding and the impacts of moving
water. Bridges located closer to the Gulf of Mexico are additionally vulnerable to storm sundi¢iaus, and those
connecting to Marion and Sumter counties are near kigh wildfire areasEven if not directly located in areas with a hic
likelihood of severe impacts, the bridges in this group are considered a critical component due to thegbdoeritaffic
disruptions and bottleneck conditions during evacuation events with limited options for alternative routing in some ¢

In addition to broader planning or policy level changes, the following strategiéexample actionselated to capial
improvements may be appropriate for reducing risk exposureraa#ling these facilities more resilient.

Protect Existing Infrastructure Examples include constructing concrete walls, revetment structures, or other meas
to protect bridge pierand limit the impact of storm surge activity

Upgrade/Strengthen Facilities or Key Component&xamples include expanding roadway shoulders to create
additional capacity during evacuation conditionsinforcing bridge foundations with rip rap, or additag scour
protection to prevent the likelihood of washout during flooding events

Relocate Facilities or Key ComponentSxamplesncludeelevating bridge decks in strategic locations or relocating
sensitive components to reduce exposure

Install Warning System®r DynamicMessaging TechnologyExamplesricludesensors for detecting roadway
inundation, along with some combination of flashing beacons, gates, and/or dynamic signage for alerting motorists
dangerous conditions.

Improve DrainageConditions- Examples include installing faéfe measures such as backflow preventers or pumps
near highrisk waterways and bridge crossings, replacing or prioritizinghtenance activities for aging drainage structur
or using permeable pavement ilobd-prone areas
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Vulnerability and Risk Assessment Study

Priority Group 1 - Coastal Citrus County (North)

Vulnerability Rating:High Criticality RatingModerate
Contributing Impact Areas Contributing Factors:Primary AccesRoute Utility
Storm Surge, Flooding, Fire Services, Emergency Response Services
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Priority Groupl is partiallywithin all three impact areas used for this assessment. Its proximity to the coastline make!
theseroadways(River Road and Powerline 8gpecially vulnerable to storm surge and flooding concerns, with limited
alternative routes for emergency access or evacuation purposes. The preseheeQrfy/stal River Energy Complex, a
power-generatingfacility with regional significancelso 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
appropriate for educing risk exposure and increasing resiliency in this conieeemples of specific actions or
improvements are provided after each strategy to show ways it could be applied

Protect Existing Infrastructure Examples include constructitgncrete flood walls or revetment structures
to limit the impact of storm surge activity

Upgrade/Strengthen Facilities or Key Component&xamplesncludereinforcingroadwayshoulders with
gabion mats or shegpile walls and bridge foundations with nipp or toe scour protection to prevent the
likelihood of washout during flooding events.

Relocate Facilities or Key ComponentSxamplesncludeelevating roadway sections or bridge decks in
strategic locations or relocating utilities to reduce exposure

Incorporate Natural FeaturesExamplesricludecreating 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 Systemer DynamicMessaging TechnologyExamplesricludeinstalling 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 ConditionsExamplesncludeinstalling failsafe measuresuch as backflow preventers or
pumps near highiisk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging
drainage structures, or using perntda pavement in floogprone areas
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Vulnerability and Risk Assessment Study

Priority Group 2 - US 19 (Citrus County North)

Vulnerability RatingModerate to High Criticality RatingModerate to High
Contributing Impact Areas Contributing FactorsRoadway Size, Traffic Volumes,
Storm Surge, Flooding, Fire Evacuation Route, Utility Services
N &
§ &

Moderate
= High

Moderate

Priority Group2 is partiallywithin all three impact areas used for this assessmAstwith Priority Group 1, this portion of
the US 19 corridor also provides critical accegh¢oregionally significant Crystal River Energy Complex, as well as a r
medical facility to the southt additionally connects to two priority bridge locations (over the Cross Florida Barge Can
and the Withlacoochee River) before crossing into Levy County, making a critical corridor for evacuation, utility sery
and medical emergency response purpss

In addition to broader planning or policy level changes, the following strategies related to capital improvements may
appropriate for reducing risk exposure and increasing resiliency in this coiextples 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 Component&xamples include upgrading traffic signals at coastal
intersections from strain poles to mast arms to provide more stability r@itforcingroadway shoulders with
gabion mats or shegpile walls to preventhe likelihood of washout during flooding events.

Relocate Facilities or Key ComponentSxamples include elevating roadway sections or bridge decks in
strategic locations or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExampes 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 Tecbogt Examples installing Intelligent
Transportation Systems (ITS) signage for dynamigiraalmessage 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 ConditionsExamples include installing faéfe measures such as backflow preventers or pumy
near highrisk waterways and bridge crossings, legging or prioritizing maintenance activities for aging drainage
structures, or using permeable pavement in flgpgbne areas.
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Vulnerability and Risk Assessment Study

Priority Group 3 - Coastal Citrus County (Crystal River)

Vulnerability Rating:High Criticality RatingModerate
Contributing Impact Areas Contributing FactorsPrimary AccesRoute Utility
Storm Surge, Flooding, Fire ServicesEmergency Services, Evacuation Route
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Priority Group3 iswithin all three impact areas used for this assessnaerd is uniquely vulnerable to wildfire risks
compared to other priority groupsts proximity to the coastline makes these roadways especially vulnerable to storm
surge and flooding concerns, with limited alternative routes for emergency access or evacuation putposedination
of impact exposure, isolatesidentialdevelopments multiple bridgessurrounding land compositiomnd outside trips
for recreatioral purposes combine to increase both the risk and travel activity associatedrtvigsland Trail and Ozello
Trail

In addition to broader planning or policy level changgs,following strategies related to capital improvements may be
appropriate for reducing risk exposure and increasing resiliency in this coiextples 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 Component&xamples include constructing roundabouts in high
risk areas so that traffic functions can be maintained without signals or signpgsading to fireresistant
componentsandreinforcingroadway shoulders with gabion mats or shee walls and bridgéoundations
with rip rap or toe scour protection to prevent the likelihood of washout during flooding events.

Relocate Facilities or Key ComponentSxamples include elevating roadway sections or bridge decks in
strategic locations and relocating utiés or facilities to reduce exposure based on lbergn vision and cost
benefit determinations.

Incorporate Natural FeaturesExamples include creating barrier islands or replenishing sand dunes,
wetlands, or other natural vegetation to serve as a natbfer for reducing the severity of coastal wave
impacts during storm events.

Install Warning Systems or Dynamic Messaging Technotdaggamples include sensors for detecting roadway
inundation, along with some combination of flashing beacons, gategpadginamic signage for alerting motorists of
dangerous conditions.
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Vulnerability and Risk Assessment Study

Priority Group 4 - Inland Citrus County

Vulnerability Rating:High
Contributing Impact Areas
Storm Surge, Flooding, Fire

Criticality RatinglLow to Moderate

Contributing FactorsRoadway Sizé&vacuation Route,
Utility ServicesEmergency Services
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Priority Group4 is partiallywithin all three impact areas used for trassessmentt 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

the potential for flooding impacts.

In addition to broader planning or poliogMel changes, the following strategies related to capital improvements may b
appropriate for reducing risk exposure and increasing resiliency in this cofextples of specific actions or
improvements are provided after each strategy to show waysttdbe applied

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

reduce flooding impacts.

Upgrade/Strengthen Facilities or Key Component&xamples includmstallingsolarpowered 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 ComponenrtSxamples include elevating roadway secti@r bridge decks in
strategic locations or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExamplesnclude using or changing to native varieties of landscaping and tree
species that are more resistant to threats and can helpimize impacts to the built environment.

Install Warning Systems or Dynamic Messaging Technoldggamplesnclude installingntelligent

Transportation Systems (ITS) signage for dynamigiraalmessage alerts and updates during evacuations or

emergencyevents

Improve Drainage ConditionsExamples includesinforcingor adding faisafe 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-flowte areas.
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Vulnerability and Risk Assessment Study

Priority Group 5 - Crystal River

Vulnerability Rating:High
Contributing Impact Areas
Storm Surge, Flooding

Criticality RatingModerate to High

Contributing FactorsPrimary AccesRoute Utility
ServicesEvacuation Route, Roadway Size,
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Priority Group5 is partially within the flooding and storm surge impact areas used for this assesdtremtsists of two
major roadway facilities (US 19 and SR 44) lisetct 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 developme
density, populations, and associated critical facilities neatby ecrease 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
appropriate for reducing risk exposiand increasing resiliency in this contekamples 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 Componentxamples include expanding roadway shoulders to
create adaptive capacity used during evacuation conditmmspgrading sensitiveomponents such as traffic
signal wiresaand lighting fixturesso they aremore resistant to damage.

Relocate Facilities or KeComponents Examples include elevating roadway sections in strategic locations

or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExamples include using or changing to native varieties of landscaping and tree
species that are nme resistant to threats and can help minimize impacts to the built environment.

Install Warning Systems or Dynamic Messaging Technotpgyamples include installirigtelligent

Transportation Systems (ITS) signage for dynamigtirmalmessage alerts angpbdates during evacuations or

emergency events.

Improve Drainage ConditionsExamples includesinforcingor adding faisafe 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)

Vulnerability Rating:High Criticality RatingModerate
Contributing Impact Areas Contributing FactorsPrimary AccesRoute Utility

Storm Surge, Flooding ServicesEvacuation Route, Emergency Services
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Priority Group6 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 emergensy
or evacuation purposed.he amount existing residential housing, businesses, and recreational destinations in vulner:
locations along the Homosassa River underscores the importartdalisf River Rd, Fishbowl Dr, and Yuledubing
evacuation or unexpected flooding events

In addition to broader planning or policy level changes, the following strategies related to capital improvements may
appropriate for reducing risk exposure and increasing resiliency in this coibestples 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 aity.

Upgrade/Strengthen Facilities or Key Component&xamples includeeinforcingroadway shoulders with
gabion mats or shegpile walls and bridge foundations with rip rap or toe scour protection to prevent the
likelihood of washout during flooding events and constructiogndabouts in higkrisk areas so that traffic
functions can benaintained without signals or signage

Relocate Facilities or Key ComponentBxamples include elevating roadway sections or bridge decks in
strategic locations or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExamples 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 Messaginghrelogy- 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 ConditionsExamples include installirfgil-safe measures such as backflow preventers or pumy
near highrisk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging drainage
structures, or using permeable pavement in flgpgbne areas
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Vulnerability and Risk Assessment Study

Priority Group 7 - US 19 (Citrus County South)

Vulnerability Rating:High Criticality RatingModerate to High
Contributing Impact Areas Contributing FactorsEvacuation Route, Utilitgervices

Storm Surge, Flooding, Fire RoadwaySize, Traffic Volume$ransit Services
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Priority Group?7 is partially within all three impact areas used for this assessmastwith the other priority group
locations along US 19 in Citrus and Hernaodanties these segments support high traffic volumes and are critical for
evacuation, emergency response, and general mobility and access purposes, especially the segment south of Hom
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
appropriate for reducing risk exposure and increasing resiliency in this coibextples of specific actions or
improvements are providedfter 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 taHenitnpact of
storm surge activity.

Upgrade/Strengthen Facilities or Key Component&xamples includeeinforcingroadway shoulders with
gabion mats or shegpile walls to prevent the likelihood of washout during flooding events @ngrading
traffic signals at coastal intersections from strain poles to mast arms to provide more stability

Relocate Facilities or Kegomponents Examples include elevating roadway sections or bridge decks in
strategic locations or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExamples includesing or changing to native varieties of landscaping and tree
speces that are more resistant to threats and can help minimize impacts to the built environment.

Install Warning Systems or Dynamic Messaging Technotdggamples include sensors for detecting
roadway inundation, along with some combinationflashing beacons, gates, and/or dynamic signage for
alerting motorists of dangerous conditions and installintglligent Transportation Systems (ITS) signage for
dynamic reatime 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 flgmdne areas.
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Vulnerability and Risk Assessment Study

Priority Group 8 - Coastal Hernando County

Vulnerability Rating:High Criticality RatinglLow to Moderate
Contributing Impact Areas Contributing FactorsPrimary AccesRoute Utility
Storm Surge, Flooding, Fire ServicesRoadway Size, Evacuation Route
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Priority Group8 is partially within all three impact areas used for this assessment. Its proximity to the coastline make:
these roadwaysvest of US 1@specially vulnerable to storm surge and flooding concerns, with limited alternative rout
for emergency access or evacuation purpo$dsads in this grouprovide connectivitfo US 19 and several relatively larg
residential areas, as well as providiagcess to numerous parks and recreation areas nearby

In addition to broader planning or policy level changes, the following strategies related to capital improvements may
appropriate for reducing risk exposure and increasing resiliency in this coBtextnples 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 surgactivity.

Upgrade/Strengthen Facilities or Key Component&xamples includesinforcingroadway shoulders with
gabion mats or shegpile walls and bridge foundations with rip rap or toe scour protection to prevent the
likelihood of washout during flooding events and constructing roundabouts inrigglrareas so that traffic
functions can benaintained without signals or signage.

Relocate Facilities or Key ComponentBxamples include elevating roadway sections or bridge decks in
strategic locations

Incorporate Natural FeaturesExamples 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 Messagingrmlogy- 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 ConditionsExamples include installirfgil-safe measures such as backflow preventers or
pumps near highisk waterways and bridge crossings, replacing or prioritizing maintenance activities for aging
drainage structures, or using permeable pavement in flpogine areas.
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Vulnerability and Risk Assessment Study

Priority Group 9 - US 19 (Hernando County South)

Vulnerability RatingModerate to High Criticality RatingHigh
Contributing Impact Areas Contributing FactorsEmergency Servicgstility
Storm Surge, Flooding Services, Roadway SiZeaffic VolumesEvacuation Route
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Priority Group9 is partially within the flooding and storm surgenpact areas used for this assessmeiitis segment of US
19 (from County Line Road to Ridge Road, north of SE B0najor roadway facility serving a high volume of traffic
to/from Pasco County to the southised for public transportation and evacuation purposes, and provides access to
multiple critical facilites in the area

In addition to broader planning or policy level changes, the following strategies related to capital improvements may
appropriate for reducing risk exposure and increasing resiliency in this coibextples 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 K&yomponents 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 Fatities or Key ComponentsExamples include elevating roadway sections or bridge decks in
strategic locations or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExamplesncludeusing or changing to native varieties of landscaingd tree
species that are more resistant to threats and can help minimize impacts to the built environment.

Install Warning Systems or Dynamic Messaging Technoldggamples include installingtelligent
Transportation Systems (ITS) signage for dynagaiktime message alerts and updates during evacuations or
emergency events.

Improve Drainage ConditionsExanples includeeinforcingor adding faisafe 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

Vulnerability RatingLow to Moderate Criticality RatingModerate to High
Contributing Impact Areas Contributing Factors:

Storm Surge, Flooding Evacuation Route, Utility Services, Traffic Volumes
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Priority Group10 is partiallywithin the flooding and storm surgenpact areas used for this assessmdnprovides critical
access between the major nordouth roadway facilities on the east (US 41 and the Suncoast Parkway) and west (U¢
sides of Hmando 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
appropriate for reducing risekxposure and increasing resiliency in this cont&sgamples of specific actions or
improvements are provided after each strategy to show ways it could be applied

Protect Existing Infrastructure Examplesnclude constructing additional retention areaslmioswales to
reduce flooding impacts

Upgrade/Strengthen Facilities or Key Component&xamplesnclude upgrading sensitiveomponents
such as traffic signal wiresdlighting fixturesso they aranore resistant to damage.

Relocate Facilities or K&gomponents Examples include elevating roadway sections in strategic locations
or relocating utilities to reduce exposure.

Incorporate Natural FeaturesExamplesncludeusing or changing to native varieties of landscaping and tree
species that are moreesistant to threats and can help minimize impacts to the built environment.

Install Warning Systems or Dynamic Messaging Technoldggamplesnclude installingntelligent
Transportation Systems (ITS) signage for dynamieiraalmessage alerts and dptes during evacuations or
emergency events.

Improve Drainage ConditionsExamplesncludereinforcingor adding faisafe 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

Hernando/Citrus MPO | Al



Vulnerability and Risk Assessment Study

MAPA-1: EXISTINGROADWAYFUNCTIONACOLASSIFICATIONS
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Vulnerability and Risk Assessment Study

MAPA-2: EXISTINGAVERAGRANNUALDAILYTRAFFIC
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Vulnerability and Risk Assessment Study

MAPA-3: STRATEGItINTERMODAGBYSTEM-ACILITIES
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