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OVERVIEW

The City of Cedar Key is a small municipality (population < 700) on Florida’s Gulf of Mexico coast.
Despite the small size of Cedar Key, the geographic location holds immense importance for business
and livelihoods and is heavily relied upon by many living outside the City limits. In fact, Cedar Key has
been a significant economic and cultural hub since before European contact, when the Timucua
people lived and traded there. By the 1800s, Cedar Key housed a military base and hospital, an
international shipping port, and the western terminus of the Florida Railroad, which delivered
products such as lumber and seafood to the entire eastern seaboard. In the late 1880s, Cedar Key
was forever changed by natural hazards (earthquake, two major hurricanes) that forced residents and
businesses to adapt by abandoning their community (formerly located on an island offshore of
present-day Cedar Key) and retreating closer to the mainland.

In recent decades, Cedar Key has developed an outsized influence on Florida's $14 million hard clam
aquaculture industry. With low population density and conservation lands buffering the coastline,
water quality has been ideal for clam production. Cedar Key's clam production accounts for ~80% of
Florida's total shellfish (clams and oysters) aquaculture industry (434 jobs, $11.3 million in labor
income, $17.5 million in state GDP, and $29.4 million in total output)'. Cedar Key is also home to a
thriving tourism industry due to its verdant marshes, numerous boating, fishing, and watersports
opportunities, as well as its relaxed, small-town feel with mostly single-family homes, quaint cottages,
and no towering high rises that have been built along many of Florida's beachfront communities.

Furthermore, Cedar Key's emergency/fire department serves the surrounding region, the Cedar Key
food pantry services more than 100 families, and shorelines in Cedar Key represent some of the few
suitable access points for recreational anglers, and Cedar Key boat ramps are the only economically
feasible access points for shellfish growers. Cedar Key houses labs and offices for five state and
federal agencies conducting research and management of regional natural resources. Cedar Key is
therefore a critical and valuable regional hub for economic, cultural, and scientific activity.

Even so, Cedar Key's government is extremely understaffed, lacking budget and capacity to address
complex challenges related to future flooding risk. Cedar Key's census block is financially
disadvantaged and includes many underserved individuals, with up to 13% of families living in
poverty?.

! Botta, R., Court, C. D., Ropicki, A., & Camp, E. V., 2021. Evaluating the regional economic contributions of US aquaculture: Case study of
Florida's shellfish aquaculture industry. Aquaculture Economics & Management, 25(2), 223-244.

2 Headwaters Economics, 2022. Neighborhoods at Risk Report for Tract 9704, Levy County, FL. URL:
https://headwaterseconomics.org/apps/neighborhoods-at-risk/1200011225/explore/map.


https://headwaterseconomics.org/apps/neighborhoods-at-risk/1200011225/explore/map

Florida's Gulf of Mexico coast experiences disproportionate exposure to climate risks such as sea
level rise (SLR) and intensifying storms. The City of Cedar Key has particularly high exposure to
climate hazards because it is just out three miles into open Gulf waters. In 2020, the NOAA tide
gauge in Cedar Key recorded the 4th highest rate of SLR acceleration in the nation, and the local sea
level has risen nearly six inches since 1992°. The low-lying topography, aging infrastructure, high
exposure of Cedar Key to the open Gulf, and the accelerating rate of SLR combine to create extensive
vulnerabilities to flooding by seawater. These, in turn, drive rapidly accelerating shoreline erosion
rates and increasing inadequacies in drainage, water/sewer, and transportation systems in Cedar Key.

There is no doubt that climate change will increasingly impact Cedar Key's homes and businesses
and threaten aquaculture, a key economic engine. With approximately 90% of the state’s clam
production, Cedar Key is essential to Florida’s overall shellfish aquaculture industry.

Local government leaders and residents are aware of the flood risks facing the city and are
increasingly concerned about the impacts of sea level rise. The University of Florida (UF) has served as
a lead facilitating agency for community discussions since 2012, and shoreline and infrastructure
impacts associated with Hurricane Hermine in 2016 catalyzed a discussion among stakeholders about
the immediate need for coastal protection. Collaborative efforts with the community have led to the
creation of three demonstration living shorelines across Daughtry Bayou and a Shoreline
Management Master Plan (SMMP). The SMMP was recently adopted into the Cedar Key
Comprehensive Plan. Furthermore, Cedar Key and UF collaborated to produce a vulnerability
assessment (VA) and visioning tool for the historic downtown district, which highlighted many long-
term challenges associated with local sea-level rise. To start discussions about these long-term
challenges, the City partnered with the University of Florida on the Resilient Cedar Key project, aimed
at completing a comprehensive VA and adaptation plan. Building on earlier work, the current VA will
extend the exposure analysis and develop a new sensitivity analysis that encompasses the entire
municipality and complies with other elements of the Resilient Florida Statute 380.093. The results will
guide Cedar Key's adaptation efforts, provide input to help sustain long-term aquaculture production
and support equitable enhancement to community assets and infrastructure.

Such project-based partnerships temporarily increase capacity within Cedar Key, and officials are
eager to continue to participate in opportunities that help them address urgent threats.

3 Malmquist, D. 2021. Virginia Institute of Marine Science, College of William and Mary. URL:
https://www.vims.edu/newsandevents/topstories/2021/slrc 2020.php. Virginia Institute of Marine Science. 2022. Cedar Key, Florida: Sea-
Level Report Card. https://www.vims.edu/research/products/slrc/localities/ckil/index.php.



https://changinglevycoast.org/
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https://arcg.is/1TG99j
https://arcg.is/1TG99j
https://dcp.ufl.edu/historic-preserva2on/research/envisionheritage/resilient-cedar-key/
https://www.vims.edu/newsandevents/topstories/2021/slrc_2020.php.
https://www.vims.edu/research/products/slrc/localities/ckfl/index.php

Resilience: Resilience is the ability to adapt to changing conditions and withstand—and rapidly recover
from—disruption due to emergencies.*

Coastal Resilience: Coastal resilience means building the ability of a community to "bounce
back" after hazardous events such as hurricanes, coastal storms, and flooding - reducing negative
human health, environmental, and economic impacts rather than simply reacting to them.”

Exposure Analysis: In the context of a flood vulnerability assessment, an exposure analysis aims to
identify the depth of flood caused by tidal, rainfall, sea level rise, and compound flood scenarios.

Risk: Risk is the potential for negative impacts as a result of a natural hazard.’

Sea Level Rise (SLR): The gradual increase in the average level of the world's oceans, influencing
vulnerability assessments by posing long-term risks to coastal communities and infrastructure.

Sensitivity Analysis: In the context of a flood vulnerability assessment, a sensitivity analysis is to

measure the impact of flooding (from exposure analysis) on inventoried assets (from background
data).t

Vulnerability: Vulnerability is the propensity or predisposition of assets to be adversely affected by
hazards. Vulnerability encompasses exposure, sensitivity, potential impacts, and adaptive capacity.”

Extreme Water Level: - the result of the combination of the astronomical tide, storm surge, and
limited wave setup, excluding wave runup.

4National Oceanic and Atmospheric Administration NOAA, "What is coastal resilience?”. URL:
https://oceanservice.noaa.gov/ecosystems/resilience/

> National Oceanic and Atmospheric Administration NOAA, "What is resilience?”

URL: https://oceanservice.noaa.gov/facts/resilience.html

¢ Florida Department of Environmental Protection FDEP, “Standardized Vulnerability Assessment: Scope of Work Guidance,”12, URL:
https://floridadep.gov/rcp/resilient-florida-program/documents/standard-vulnerability-assessment-scope-work-guidance

’ Federal Emergency Management Agency FEMA, National Risk Index, “Determining Risk,” URL: https://hazards.fema.gov/nri/determining-
risk

8 FDEP, 13.

?U.S. Climate Resilience Toolkit, “Glossary,” URL: https://origin-climate-toolkitwoc.noaa.gov/content/glossary#Vulnerability
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DATA ACQUISITION

To conduct the VA for Cedar Key, the team first collected GIS data based on the Vulnerability
Assessment requirements as defined in Section 380.093, Florida Statute (F.S.). The following data was
collected and reviewed for inclusion in the vulnerability assessment:

-

Topography

2. Flood scenario-related data

3. Critical and regionally significant assets
4

Miscellaneous data

All analyses were performed using the North American Vertical Datum of 1988 (NAVD88) and NAD
1983 (2011) State Plane Florida West 0902 (US Feet) horizontal datum.

1. Topography

A digital elevation model (DEM) was obtained for Cedar Key from the United States Geological
Survey's (USGS) 1-meter National Elevation Dataset, published in October 2022. The team used the
most recently available topography data at the time the flood modeling process was performed to
ensure that the flood depth models most accurately represented current conditions.

2. Flood scenario related data

2.1.Tidal Flooding

2.1.1. Mean High Higher Water

Tidal flooding predictions are based on the “Inundation Mapping Tidal Surface - Mean Higher
High Water” (MHHW) provided by NOAA, referenced to the NAVD88 datum. Complementary,
the University of Florida, Nature Coast Biological Station analyzed the differences between
predicted tides and actual water levels measured at the NOAA tidal station in Cedar Key
(Station ID: 8727520). This analysis provided an adjusted MHHW value for 2022 to account for
present-day observed SLR, which is used for this study.

For the MHHW adjusted, the focus was primarily on analyzing the water levels during the
months with the highest (August/September) and lowest (January) seasonal values in the years



2000, 2005, 2010, 2015, 2020, and 2022. The method calculates the variance between the
predicted tide and the actual water level during these specific periods. It is important to note
that the predicted tide demonstrated no overall trend, as the algorithm employed did not
account for sea-level rise (SLR), and tidal datums such as MLW, MSL, and MHW were fixed and
benchmarked based on the National Tidal Epoch from 1983 to 2001.

However, due to the impact of SLR, the actual water level increasingly diverged from the
predicted values. By quantifying the difference between the predicted tide and the actual
water level, the assessment essentially measured SLR. This difference was added to the
benchmark tidal datums derived from the last tidal epoch to obtain a more precise estimation
of true present-day MHHW.

Based on this analysis, the actual Mean High Water Level (MHHW) was found to be
approximately 2.05 feet NAVD88, which is notably higher than the reported 1.54 feet. It
should be acknowledged that analyzing only two extreme months may yield different results
compared to assessing the entire year. Furthermore, the discrepancy observed in 2022
between August and September due to Hurricane lan prompted the inclusion of all tidal data
for that year, leading to an annual average difference of 0.5089 feet in 2020 and 0.5104 feet in
2022 (0.5299 feet in 2022 if September data is excluded).

The subsequent table applies these values as an SLR adjustment to various tidal datums in
NAVDSS.

Consequently, it is suggested to apply an SLR adjustment value of 0.51 feet and reference it to
the year 2022. This indicates an increase by 0.57 feet since the last tidal epoch (1983-2001),
when the previous set of benchmark datums (MHW, MHHW, etc.) was established.
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Figure 1. Cedar Key Tide Gauge. Annual Difference Between Predicted and Measured Water Level



2020 SLR

Datums on NAVD8S, ft Catlai sy i?!jzt?sts:: zazjzuzsts:: pdiu=iec
’ 8728520 Station +0.5089ft. +0.5104ft. +0.5299ft.
Sept. removed

MHHW 1.54 2.05 2.05 2.0699
MHW 1.21 1.72 1.72 1.7399
MSL -0.22 0.29 0.29 0.3099
MLW -1.62 -1.11 -1.11 -1.0901
MLLW -2.26 -1.75 -1.75 -1.7301

Table 1. Adjusted values tidal datums for 2022 in feet, referenced to NAVD8S8.

It is important to recognize a particular assumption and potential limitation in this analysis,
which warrants further examination. The assumption is that deviations in water level from the
predicted tide are uniform across the tidal spectrum, allowing the average difference between
predicted tide and actual water level to be applicable to any tidal datum. For instance, the
average difference of 0.51 feet between predicted tide and actual water level can be equally
applied to MLW and MHW. While this assumption appears logical and plausible, it requires
thorough analysis for validation.

2.1.2. Sea Level Rise

Sea level rise (SLR) data were sourced from NOAA. The team used NOAA 2017 intermediate
low and intermediate high projections for 2040 and 2070. The team used only the values SLR-
predicted values sourced from the NOAA tidal station in Cedar Key (Station ID: 8727520). No
interpolation with the other closest tide gauge was necessary. The most recently updated
DEM was subtracted from projected MHHW values to create an accurate surface layer
showing the extent and depth of flooding from SLR scenarios.

2.1.3. Extreme Water Levels

This study also considered extreme water levels at 1-, 2-, and 10-year return probabilities
sourced from the NOAA tidal station in Cedar Key (Station ID: 8727520). Extreme water level
products from NOAA provide Exceedance Probability Statistics, which refer to the likelihood
that water will exceed a given elevation based on historical observations. These water level
values were also compared to the DEM to create a surface layer showing the extent and depth
of flooding from each EWL scenario.

2.2. Rainfall-Induced Flooding

Rainfall-induced flooding was modeled for 100-year/24-hour and 500-year/24-hour events using
precipitation frequency data from the NOAA Precipitation Frequency Data Server, Atlas 14 Point.
The flood simulation used shallow water equations to predict water flow over land, calculating
water depth and flow velocity. However, due to data limitations, the model did not account for soil



infiltration rates or the existing stormwater system, potentially leading to overestimated flood
extent and depth. Additionally, GIS software limitations required the model to be divided into two
sections: one for the mainland influence area and another for the islands. For future flood
scenarios, only sea level rise values were considered to define the starting water level depth.

2.3.Coastal Flooding, SFHA 100yr

The coastal flooding considered the flood elevations determined by the Special Flood Zone
Hazard Area (SFHA) provided by FEMA. “SFHA is defined as the area that will be inundated by the
flood event having a 1-percent chance of being equaled or exceeded in any given year. The 1-
percent annual chance flood is also referred to as the base flood or 100-year flood” (NOAA,

2020). The team considered Zones AE and VE for flood modeling. AE flood zones are subject to a

1% annual chance of flooding. VE flood zones are coastal zones subject to 1% annual flooding
with additional hazards from storm waves.

2.4.Storm Surge

Storm surge data was obtained from the NOAA's National Weather Service from the Sea, Lake
and Overland Surges from Hurricanes (SLOSH) model in the form of a conical grid. This data
provided storm surge heights at a mean and high tide for hurricane categories from 1 to 5,
referenced as a height above NAVD88. The elevation data from the conical grid was interpolated
in a raster surface to then subtract the DEM elevations to create a surface raster layer showing the
extent and depth of flooding from storm surge in the region.

2.5.Compound Flooding

Recent changes in state legislation have mandated compound flooding, or the combination of
tidal, storm surge, and rainfall-induced flooding, to be considered in vulnerability assessments.
The team explored several options to address compound flooding scenarios but found that few
reputable compound flooding models and methodologies that capture the full complexity of this
issue currently exist. Because of this, the team was limited in the number of ways compound
flooding could be represented. We adopted an approach that considered current scenarios
compounded by future sea level rise. The team calculated this by adding values from 2040 and
2070 NOAA SLR projections to storm surge, EWL, and rainfall-induced flooding MHHW values.
The DEM was then subtracted to create surface layers showing the extent and depth of flooding
for all scenarios in 2040 and 2070.



3. Flood Scenarios

Flooding data was acquired from various sources and assembled to create a total of 40 scenarios
depicting the extent and depth of flooding forecast to occur in 2022, 2040, and 2070 using the sea
level rise projections available from NOAA (2017). This is summarized in the table below.

Current scenarios

2040 scenarios

2070 scenarios

SLR
(Sea Level Rise)

MHHW
(Mean Higher High
Water)

2040 SLR Intermediate Low

2070 SLR Intermediate Low

2040 SLR Intermediate High

2070 SLR Intermediate High

EWL
(Extreme Water Level)

2 yr. return EWL

2 yr. return EWL + 2040 SLR int. low

2 yr. return EWL + 2070 SLR int. low

2 yr. return EWL + 2040 SLR int. high

2 yr. return EWL + 2070 SLR int. high

Rainfall Flooding

100 yr./ 24 h.+ 2040 SLR int. low

100 yr. /24 h.+ 2070 SLR int. low

100 yr. /24 h.
100 yr. /24 h.+ 2040 SLR int. high 100 yr./ 24 h.+ 2070 SLR int. high
500 vyr./ 24 h.+ 2040 SLR int. low 500 vyr./ 24 h.+ 2070 SLR int. low
500yr./ 24 h.
500 vyr. /24 h.+ 2040 SLR int. high 500vyr./ 24 h.+ 2070 SLR int. high
Coastal Flooding SFHA 100 yr. SFHA + 2040 SLR int. low 100 yr. SFHA + 2070 SLR int. low
100yr. 100 yr. SFHA

(Special Flood Hazard Area)

100 yr. SFHA + 2040 SLR int. high

100 yr. SFHA + 2070 SLR int. high

Hurricane Storm Surge

Cat. 1 (high tide)

Cat. 1 (mean tide) + 2040 SLR int. low

Cat. 1 (high tide) + 2070 SLR int. low

Cat. 1 (high tide) + 2040 SLR int. high

Cat. 1 (high tide) + 2070 SLR int. high

Cat. 3 (high tide)

Cat. 3 (mean tide) + 2040 SLR int. low

Cat. 3 (mean tide) + 2070 SLR int. low

Cat. 3 (high tide) + 2040 SLR int. high

Cat. 3 (high tide) + 2070 SLR int. high

Cat. 5 (high tide)

Cat. 5 (mean tide) + 2040 SLR int. low

Cat. 5 (mean tide) + 2070 SLR int. low

Cat. 5 (high tide) + 2040 SLR int. high

Cat. 5 (high tide) + 2070 SLR int. high

Table 2. List of calculated flood scenarios and planned horizons

4. Critical and regionally significant assets data source inventory

Using local and statewide data sources, the team assembled an inventory of locally and regionally
significant assets relating to transportation, critical infrastructure, critical community and emergency
facilities, and natural, cultural, and historic resources, consistent with FDEP guidelines. Assets were
gathered for both Cedar Key proper and for the surrounding region (hereafter termed the “influence
area”) as several assets of critical importance exist outside of the City limits and because of the
inextricable links between Cedar Key and the immediate inland areas adjacent to State Road 24 and
southern portions of County Road 347 and 345 (Sumner and Rosewood). After discussing the asset
list with the project task force and the community during the first round of outreach meetings, the
team incorporated additional categories for housing assets and significant assets contributing to
Cedar Key's economy and tourism industry in the inventory. These complementary additions were



necessary to incorporate community values and concerns, making the VA more responsive and
relevant to local needs. GIS data for building footprints and the Levy County parcel database were
used to depict the location of these assets and to describe their attributes. All assets were reviewed
through a QA/QC process to ensure their accuracy, completeness, and relevance to the study. This
Critical Assets Inventory data is summarized below.

Category Type Source Date
Housing Assisted Housing Inventory Shimberg Center University of Florida 2019
Building footprints Microsoft Building Footprints. Update 2022
manual digitization imagery 2022.
Transportation Airports FGDL, Task Force Input 2020, 2022
Bridges FDOT 2022
Boat ramps FWC, FGDL, Task Force input 2022
Major roads U.S. Census Bureau 2019
Evacuation routes FGDL 2020
Rail network FGDL 2021
Recreational trails FGDL 2021
Critical Infrastructure Communication facilities (FM FGDL, Task Force input 2019-2021, 2022

towers, AM towers, cell towers,
registered wireless antenna
structures, registered television
broadcast structures)

Drinking water and sewer CK Water MGMT Asset Survey Map 2023
facilities

Electric substations FGDL, Task Force input 2020, 2022
Lift stations Vulnerability Assessment Team Survey 2023

(Bradley Ennis)

Hazardous waste facilities FGDL 2022

Public water supply facilities FDEP, Task Force Input 2021, 2022

(tanks, plants, wells, source

areas)

Solid waste facilities FGDL, Task Force input 2022

Stormwater facilities CK Water MGMT Asset Survey Map, In- 2023

house survey

Wastewater facilities FGDL, Task Force input 2022
Community and Emergency Cemeteries FGDL 2019
Facilities

Community centers Task Force input 2022

Emergency medical services Task Force input 2022

facilities

T 1



Fire stations FGDL, Task Force input 2018, 2022
Government facilities FGDL, Task Force input 2013, 2022
Law enforcement facilities FGDL 2018
Logistical staging areas Task Force input 2022

Public housing

Shimberg Center, HUD CHAS

2019,2015-2019

Schools FGDL, Task Force input 2021,2022
Natural, cultural, and historical = Culture centers FGDL 2015
resources

Eligible historic FGDL 2022

structures/areas

Parks/recreational facilities FGDL, Task Force input 2021, 2022

Religious centers FGDL 2022

Conservation lands FNAI, Parcels 2021, 2022

State parks Task Force input 2022

Shorelines NOAA/GNU 2017

Surface waters FGDL 2022

Wetlands FGDL 2022

FFBOT projects FNAI 2022

Florida wildlife corridor FEGN 2021

Florida managed areas FNAI

Watershed boundaries FGDL 2017
Tourism/ Economy Aquaculture facilities Task Force Input 2022

(food stores, financial FGDL (parcels) 2021

institutions, hotels/motels)

Table 3. Asset types by category (with data sources and publication dates) included in the vulnerability assessment.

5. Miscellaneous Data

Miscellaneous data was acquired to support data analysis, mapping, and visualization. City boundary
data was obtained from the Florida Geographic Data Library (FGDL). First-floor elevation (FFE)
estimations were acquired from True Flood Risk, a third-party provider. The survey method involves
machine learning algorithms and computer vision to calculate first-floor elevation for individual
properties and entire communities using licensed street view images and digital photos uploaded by
users. Based on the TrueFloodRisk ground truth evaluation of their methodology, 90% of FFE output
falls within +/- 1 foot of ground truth and 95% fall within +/- 2 feet of ground truth. When images are
not available for a specific location, the average for neighboring properties can be referenced if

"



available and requested. 2021 parcel data obtained from FGDL was used to consolidate the housing
inventory and tourism/economic assets inventory.

After gathering publicly available online data sources and verifying asset lists with the task force and
local government officials, the asset inventory and flood-related data were compared with the
requirements set by FDEP to identify any data gaps. If asset types had no data or lacked existing
features within the city limits and the influence area, they were categorized as absent. The
summarized details for these cases are presented in the following table.

Data gaps

Asset Category Asset Type Rectification

Transportation Street centerlines TIGER line dataset was manually adjusted

to match the roads

Road crest elevations The adjusted TIGER lines were converted
into 300 ft. which was considered as an
analysis unit (methodology described in

exposure analysis section)

Critical Infrastructure Water utility conveyance systems (lift Acquired through Task Force input,
stations, pump stations, water lines, main digitized Cedar Key Stormwater Master

valves) Plan

Disaster debris management sites

Task Force confirmed no existing facilities
in the city and the influence area

Community and Emergency Facilities

Disaster recovery centers

Task Force confirmed no existing facilities
in the city and the influence area

Emergency medical service facilities

Task Force input provided 1 feature

Emergency operation centers

Task Force confirmed no existing facilities
in the city and the influence area

Risk shelters

Task Force confirmed no existing facilities
in the city and the influence area

Miscellaneous

First floor elevations

Downtown FFE data acquired from
Envision Cedar Key Project (2021); 1143
FFE properties survey were contracted with
True Flood Risk

Building footprints

Microsoft Building Footprints. Update
manually digitized missing features and
modified existing features using satellite
imagery

Table 4. Datasets and sources to fill initial gaps in data collection process.
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Certain datasets corresponding to the requested asset types were found for Cedar Key but lacked
existing features within the city perimeter or influence area. In such cases, the rectification process
involved reviewing the dataset with the task force to either confirm the absence of features or add
new ones to the inventory according to the asset type.

Datasets available with no existing assets in Cedar Key city perimeter or Influence Area
Rectification process

Asset Category Asset Type Rectification

Rail facilities Task Force confirmed no existing facilities
in the city, and the influence area

Transportation
Railroad bridges Task Force confirmed no existing facilities
in the city, and the influence area

Stormwater treatment facilities Acquired through Task Force input, CK
Water Management Asset Survey Map

iti team surve
Critical Infrastructure ( y)

Military installations Task Force confirmed no existing facilities
in the city, and the influence area

Correctional facilities Task Force confirmed no existing facilities
in the city, and the influence area

Hospitals Task Force confirmed no existing facilities
in the city, and the influence area
Community and Emergency Facilities

Logistical staging areas Task Force input provided 1 feature

Community centers Task Force input provided 3 features

Table 5. Rectification process for datasets available with no existing features in Cedar Key or Influence Area
Rectifying Data Gaps

The team rectified data gaps through meetings with the task force committee, third-party sources,
and field surveys. Task force members were asked to provide data or information that could be
digitized. Data received through this method included regional water waste facilities, solid waste
facilities, electric substations, aquaculture facilities, community centers, fire stations, and retail
facilities.

First-floor elevations for downtown properties (FFEs) from grade were acquired through a previous
UF project - Envision Cedar Key. This study measured and collected the first-floor levels of individual
buildings in the study area using 3D terrestrial laser scanning from the streets.

The FFE data corresponding to the buildings of the rest of the city and influence area (1,143
properties) was generated by the company Think Geohazards Inc. It is essential to disclose that Think
Geohazards Inc. data does not substitute licensed surveyor data.
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Regarding control panel elevations for lift stations and control rooms for drinking- and waste-water
infrastructure, elevations were measured through field surveys.

CRITICAL ASSETS OVERVIEW

Given the complex geography of Cedar Key, each area has singular characteristics in terms of
geographic morphology, land use, density, and elevation. Therefore structuring the city into zones
will facilitate addressing the specific needs of each of them.

According to the hydrologic
disconnections between the islands, the
city was divided into five zones. This
proposed structure corresponds with the
infrastructure management zones of the
public works department.

e Zone 1 (Downtown Cedar Key),
downtown and historical area

e Zone 2 (Mid Cedar Key), Cemetery Park
and the surrounding residential areas of
Gulf Boulevard and Hodges Avenue.

e Zone 3 (West Cedar Key), residential
area at the end of Hodges Avenue on
the west of Zone 2

e Zone 4 (South Cedar Key), Cedar Key
Airport and its surrounding residential
area

e Zone 5 (North Cedar Key), State Road
24 access from Bridge #4 to the
beginning of D Street.

e Zone 6 (Influence area)

Transportation

Cedar Key is connected to the mainland along State Road 24 across a series of low bridges. The city
contains approximately 18 miles of roadway. Important secondary roads include D Street, Whiddon
Ave., Gulf Blvd., and Hodges Ave, which serve to connect the entire island. Many restaurants, shops,
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tourist attractions, the public marina, and government buildings are also clustered in the downtown
areas of D Street to A Street and 1st Street to 3rd Street. Other transportation infrastructure includes:

e Cedar Key Dock

e (6) boat ramps- Cedar Key Downtown Marina Gulf side / Basin side, Anchor Hole boat ramp,
Cedar Key Marina boat ramp 1, Cedar Key Marina boat ramp 2 and Bridge #4 boat ramp.

o Cedar Key Airport's George T Lewis Runway

More broadly, the city's economy relies heavily on limited disruptions to the transportation system.
This is true for the aquaculture industry, which relies on prompt conveyance of shellfish harvest to
inland destinations, but also most workers in town, who live off the island and commute long
distances to work. (See below for more on live-work data.)

4075 375% 37.5%

12.5% 12.5%

Dowmtown Mid No~h South Wast

Figure 2. Percentage and count of Transportation assets per zone.

Housing

Cedar Key is a historic community with a range of housing stock, ages, construction types, and
economic values. Cedar Key's housing stock has a little over 1,000 total housing units (1,016)
according to the 2022 statewide Florida Department of Revenue parcel database. This housing stock
has traditionally supported a diverse community across race, age, and economic status. Like many
coastal communities in Florida, Cedar Key has seen property values rise substantially in recent years,
making affordable housing a concern for many residents. Its homeownership rate is 66% (2021),
which is a decline from 75% in 2010 (based on the ACS 5-year survey). Known for its small-town feel,
the housing stock is comprised primarily of:

e Single-family homes- 516 units, 64% of total

e Small multifamily (duplex, triplex, apartments-) 13 units, 2% of total
e Condominiums- 238 units, 29% of total

e Mobile homes- 40 units, 5% of total units

In terms of owner-occupied versus rental properties, most units are non-homesteaded (69% or 705
units), which could include long-term rental properties, seasonal rental properties (AirBnBs, VRBOs,
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etc.), or second homes. Conversely, almost a third of the dwelling units are homesteaded (29% or 293
units). There is a limited number of publicly subsidized properties (18, all duplexes), which also play a
key role in the community's affordable housing stock. These publicly assisted properties are located
on relatively high ground, which is a benefit.

Given the high rate of non-homesteaded properties, it is unsurprising that many individuals who work
in Cedar Key live outside of the city limits. For those who work in Cedar Key, only 9% of the people
live there; the other approximately 90% live in Chiefland or other unincorporated areas of Levy
County and commute to work. Viewed another way, many people who live in Cedar Key work
elsewhere. For all of those living in Cedar Key, approximately 84% have employment outside of the
municipality. These live-work patterns are becoming increasingly common and make a resilient
transportation system all the more critical.
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Figure 3. Percentage and count of Housing parcels per zone.

Critical Infrastructure

Cedar Key water management is done by separate entities; drinking and wastewater are managed by
the Cedar Key Water & Sewer District, which is an independent elected body, and the stormwater
system is managed by the City of Cedar Key.

Within the city limits, critical infrastructure includes:
e 4 lift stations
e 2 wastewater facilities (wastewater plant, wastewater sprayer)
o T water tower
e 2 communication facilities (cellphone network and cable TV infrastructure)
e 1 hazardous waste container (West Coast Auto Center)

More extensive networks, electrical substation, public water supply, communication infrastructure,
and solid waste facilities maintained by the county, state, or other cooperating entities are located in
the influence area; these provide essential connectivity to mainland services. There is concern that
drinking water and sewage treatment facilities that service Cedar Key and septic tanks/private wells
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that service unincorporated areas may be threatened by saltwater intrusion from storm surge and
stormwater flooding. Contamination from these shallow wells and septic systems can then impact the
surrounding ecosystems' health and the survival of the shellfish (clam, oyster, etc.) industries.

56%
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Figure 4. Percentage and count of Critical Infrastructure assets per zone.

Community and Emergency Facilities

Cedar Key derives strength from its identity and connectivity from the network of community services.
The city has a historic walkable downtown, school, churches, library, and other amenities that
contribute to the wellbeing of its residents. These elements contribute to the sense of place that
attracts and retains a mix of long-term residents and visitors to the community. For example, the
Cedar Key Community Center is a gathering space for public workshops, community fundraisers,
retirement parties, and even weddings. Within the city limits, community services include:

e Government services- Post Office and City Hall
e Community services- Chamber of Commerce, Cedar Key Community Center

e [Educational services- Cedar Key High School, Nature Coast Biological Station, and the Senator
George Kirkpatrick Marine Lab

e Emergency services- Fire Station, Cedar Key Police Department.

%
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Figure 5. Percentage and count of Community and Emergency Facilities per zone.
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Natural + Cultural Resources

Cedar Key is a community with much forestland and an active coastline. Whether for timber, fiber,
fishing, clamming, or tourism, Cedar Key's ecosystem services are the reason for the City’s prosperity

over time. This environment has changed over time, and the City of Cedar Key has evolved alongside

these changes.

e Cultural resources- Cedar Key Historic District, Cedar Key Historical Society Museum, Cedar Key
Historic State Museum?*, Island Hotel* (*eligible historical structures)

e Religious- (4) Churches
e Parks- (3) City Park Beach/Little Shark Park, Cemetery Point Park, G Street shorefront

e  Community Garden

e Cedar Key Arts Center
e Cedar Key Public Library

e Lil Shark Park Kayak Launch, Cemetery Point Park Kayak Launch, Cedar Key State Museum
Kayak Launch

e Cemeteries- Bishop Point Cemetery and several others

Local Economy

22%

1
0% 0% %

Downtow Mid North Gt Wost

Figure 6. Percentage and count of Natural and Cultural resources per zone.

Cedar Key's mix of hard clam/oyster aquaculture, sport fishing, recreational boating, watersports, and
coastal tourism provides the city’s economic vitality and community character. From earlier times as a

port, through years as a fishing area, to its current clam aquaculture industry, Cedar Key has also

maintained a vibrant water-based economy that provides economic resilience to Cedar Key.

e 2" Street, commerce and hospitality uses at the end of 2" Street.

e Dock Street, concentration of restaurants and hospitality uses.

e State Road 24, aquaculture facilities and hospitality uses.
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Figure 7. Percentage and count of Tourism and Economy parcel uses per zone.

EXPOSURE ANALYSIS

Flood depths for the scenarios listed above have been calculated using the passive flood mapping
(modified bathtub) approach. This method entails subtracting a region’s elevation values (using a
digital elevation model DEM) from a flood elevation surface (given by each scenario). However, in this
study, this methodology was slightly modified depending on the three distinct types of flooding
calculated (detailed below). For all calculations, the same USGS Digital Elevation Model (DEM) of
Cedar Key was utilized (Geographic Coordinate System: NAD 1983 HARN, Projected Coordinate
System: Albers, Vertical Datum: NAVD88 height (ft US). All GIS data produced in this study have the
same spatial reference.

Tidal Flooding

Tidal flooding scenarios were calculated using NOAA Mean Higher High-Water surface for the State
of Florida and adjusting the elevation values to 2022. This resulting surface was resampled and
masked to fit Cedar Key's DEM.

Current-day flood depths were then calculated by subtracting the DEM values from the MHHW values
using the Raster Calculator tool. Subsequently, negative values were removed using the Null tool.

Flood depths for 2040 and 2070 were calculated by summing the projected sea-level rise to the
MHHW values before subtracting the DEM values. Projected sea-level rise values were obtained from
NOAA's Sea Level Rise Viewer tool.

Finally, the resulting surface from the previous step was intersected with Cedar Key's shoreline.
Hydrologically disconnected areas were removed.
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Mean High Higher Water MHHW 2022 2.05
MHHW 2022, SLR Int.-Low 2040 2.67
MHHW 2022, SLR Int.-High 2040 3.36
MHHW 2022, SLR Int.-Low 2070 3.23
MHHW 2022, SLR Int.-High 2070 5.23

Table 2. Tidal flooding elevation values in feet, referenced to NAVDS88.

Extreme Water Level 2 yr. return 4.17
Extreme Water Level 2 yr. return, SLR Int.-Low 2040 5.48
Extreme Water Level 2 yr. return, SLR Int.-High 2040 4.79
Extreme Water Level 2 yr. return, SLR Int.-Low 2070 5.35
Extreme Water Level 2 yr. return, SLR Int.-High 2070 7.35

Table 3. Tidal flooding, extreme water levels elevation values in feet, referenced to NAVD88.

Rainfall Flooding

Rain-induced flooding was simulated using a shallow equations-based flood model for 100-year/24-
hour and 500-year/24-hour events. Due to software limitations on the size of the analysis area, the
simulation involved two parts: one for the city perimeter (islands) and another for the influence area
(mainland). The model produced flood depths as raster grids, varying the grid size based on the
analysis area. The two models were mosaicked together and resampled to match the raster grids of
the other flood scenarios.

In the simulation, 3D buildings caused a lack of flood depth values in the areas corresponding to their
footprints. To resolve this issue, a zonal statistics process was used to calculate the median value of
the surrounding cells, which was then assigned as the flood depth for each building footprint.

Scenario Precipitation Estimate
(inches)

100-year, 24-hour rainfall 13.7

500-year, 24-hour rainfall 19.9

Table 4. Rainfall, precipitation frequency estimates in inches.
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Coastal Fooding, Special Flood Hazard Area SFHA 100-year

Coastal flooding scenarios were calculated using FEMA's Flood Hazard Zones (FLDHAZ) of the Digital
Flood Insurance Rate Map (AV & VE zones).

Current-day flood depths were calculated by subtracting the DEM values from the FLDHAZ values
using the Raster Calculator tool. Subsequently, negative values were removed using the Null tool.

Flood depths for 2040 and 2070 were calculated by performing a zonal statistics analysis of the
FLDHAZ surface, so that it may cover the entire extent of the DEM. The projected sea-level rise was
then summed to the resulting surface from the previous step before subtracting the DEM values.
Projected sea-level rise values were obtained from NOAA's Sea Level Rise Viewer tool.

Scenario EIe\'\l,aliiiaonnB(:lsli\ll:ll;’scgil ft.)
100 year SFHA 14.81
100 year SFHA , SLR Int.-Low 2040 15.43
100 year SFHA , SLR Int.-High 2040 16.12
100 year SFHA , SLR Int.-Low 2070 15.99
100 year SFHA , SLR Int.-High 2070 17.99

Table 5. Coastal flooding, Special Flood Hazard Area SFHA 100yr. flood elevation values in feet,
referenced to NAVD88.

Storm Surge Flooding

Storm surge flooding scenarios were calculated using NOAA's Sea, Lake, and Overland Surges from
Hurricanes (SLOSH) models. The original SLOSH grid was converted into points; these points were
interpolated using the Natural Neighbor tool to have a continuous surface. Once this surface was
obtained, it was masked to fit Cedar Key's DEM.

Current-day flood depths were then calculated by subtracting the DEM values from the SLOSH values
using the Raster Calculator tool. Subsequently, negative values were removed using the Null tool.

Flood depths for 2040 and 2070 were calculated by summing the projected sea-level rise to the

SLOSH values before subtracting the DEM values. Projected sea-level rise values were obtained from
NOAA's Sea Level Rise Viewer tool.

Finally, the resulting surface from the previous step was intersected with Cedar Key's shoreline.
Hydrologically disconnected areas were removed.
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Scenario

Mean Surge Elevation

(NAVDSS, ft.)
Cat.1 Hurricane at high tide 7.89
Cat.3 Hurricane at high tide 18.35
Cat.5 Hurricane at high tide 27.91
Cat. 1 Hurricane at high tide, SLR Int.-Low 2040 8.51
Cat. 1 Hurricane at high tide, SLR Int.-High 2040 9.20
Cat. 3 Hurricane at high tide, SLR Int.-Low 2040 18.97
Cat. 3 Hurricane at high tide, SLR Int.-High 2040 19.66
Cat. 5 Hurricane at high tide, SLR Int.-Low 2040 28.53
Cat. 5 Hurricane at high tide, SLR Int.-High 2040 29.22
Cat. 1 Hurricane at high tide, SLR Int.-Low 2070 9.07
Cat. 1 Hurricane at high tide, SLR Int.-High 2070 11.07
Cat. 3 Hurricane at high tide, SLR Int.-Low 2070 19.53
Cat. 3 Hurricane at high tide, SLR Int.-High 2070 21.53
Cat. 5 Hurricane at high tide, SLR Int.-Low 2070 29.09
Cat. 5 Hurricane at high tide, SLR Int.-High 2070 31.09

Table 6. Storm surge, mean surge elevation values in feet, referenced to NAVDS88.

Road Network Exposure Methodology

Cedar Key and its surrounding area lack street centerline data; therefore, a methodology was
developed to treat road segments as individual units to determine flood depth. The analysis of road

network exposure utilized TIGER/Line data from the US Census Bureau as a basis. The line geometry

of the data was adjusted to approximately align with the street centerline, and the roads were
segmented into 300-ft sections. This segmentation enabled to create analysis units that are

comparable.

A 10-foot buffer was applied to each segment to transform them into polygons that are approximate

to the street surface area. Using zonal statistics, mean flood depths for each polygon were then
computed across all flood scenarios, and these values were subsequently attributed to their

respective line segments.
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Flood Depth and Asset Exposure

The results of flood depth models were assigned to each asset. In the case of buildings and structures
with reduced footprints, the flood depth values were attributed to the asset footprint centroid. In the
case of the assets corresponding to large surfaces (parks, cemeteries, airport runway), a mean flood

depth of the surface was calculated. The resulting value was attributed to the centroid of the surface.

Depending on the type of assets, three types of relevant elevation were considered to determine the

exposure level:

e Buildings, FFE first-floor elevation

e FEquipment, electrical panel elevation

e Roads and large surfaces (parks, cemeteries, airport runway), ground elevation

The following table describes the flood depth that defines the exposure level for each asset category.

These criteria were used to assign an exposure level to assets across each scenario.

Asset Category

Asset Type

Low

Medium

Critical Infrastructure

Waste Water Facility

FD up to 12" below FFE

FD up to 6" below FFE

FD exceeds control room
FFE

Lift station

Above wet well top slab
elevation (ground)

FD exceeds electrical
panel elevation

Water supply
infrastructure

FD up to 12" below FFE

FD up to 6" below FFE

FD exceeds control room
FFE

Supply well

FD up to 12" below FFE

FD up to 6" below FFE

FD exceeds control room
FFE

Antenna structures

FD exceeds ground
elevation up to 6"

FD exceeds ground

elevation from 6" up to 18"

FD exceeds ground
elevation

Electric substation

FD exceeds ground
elevation up to 6"

FD exceeds ground

elevation from 6" up to 18"

FD exceeds ground
elevation

Transportation

Boat ramps FD below 6" FD below 12" FD more than 12"
Docks FD below 6" FD below 12" FD more than 12"
Roads FD below 6" FD below 12" FD more than 12"
Bridges FD below 6" FD below 12" FD more than 12"

Airport runway

FD below 0.125"

FD exceeds 0.125"

Natural/Cultural

Assets w/ FFH

FD up to 12" below FFE

FD up to 18" above FFE

FD more than 18" above
FFE

Assets w/o FFH,
ground elevation

FD exceeds ground
elevation up to 6"

FD exceeds ground

elevation from 6" up to 18"

FD exceeds ground
elevation more than 18"

Assets w/ ground
elevation

FD exceeds ground
elevation up to 6"

FD exceeds ground

elevation from 6" up to 18"

FD exceeds ground
elevation more than 18"

Emergency and

Assets w/ FFH

FD up to 12" below FFE

FD up to 18" above FFE

FD more than 18" above
FFE

Community Assets w/ ground FD exceeds ground FD exceeds ground FD exceeds ground
elevation elevation up to 6" elevation from 6" up to 18" elevation more than 18"
Assets w/ FFH FD up to 12" below FFE FD up to 18" above FFE E'I:DEmore than 18" above
Economy Assets w/ ground FD exceeds ground FD exceeds ground FD exceeds ground
elevation elevation up to 6" elevation from 6" up to 18" elevation more than 18"
Assets w/ FFH FD up to 12" below FFE FD up to 18" above FFE E'[:)Emore than 18" above
Housing

Assets w/o FFH,
ground elevation

FD exceeds ground
elevation up to 6"

FD exceeds ground

FD exceeds ground

elevation from 6" up to 18" elevation more than 18"
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The following section summarizes the overall exposure of assets within the city perimeter and
surrounding influence area. It breaks down asset exposure by category, showing the percentage of
assets expected to be flooded under different 2022, 2040, and 2070 scenarios. The flood
percentages mentioned for 2040 and 2070 in the descriptions below refer to the intermediate-high
sea level rise scenarios.

Transportation

Cedar Key's transportation system already is, and will continue to be, increasingly vulnerable to even
smaller storms and tidal flooding. Many roadways and transportation assets (which include boat
ramps and docks) are important assets that are on the front lines of exposure to flood hazards. Areas
of State Road 24 and internal feeder roads are at risk from nuisance flooding and completely
impassable during storms. Residents and visitors may face travel disruptions, lack of reliable
municipal services, and significant damage to vehicles and other property that come into contact with
salty floodwaters.

Projections indicate a significant increase in flooding risks over the next few decades. Currently,
nuisance flooding at mean higher high water (MHHW) levels impacts boat ramps and docks, but this
is expected to triple within 20 years. By 2040, sea level rise will affect 29% of transportation assets,
increasing to 52% by 2070. Additionally, extreme high tides with a 2-year return period in 2040 are
projected to flood 52% of assets and 30% of roads within the city perimeter. In the event of a
Category 1 hurricane, 61% of the road network within city limits would be flooded, with 39% of roads
experiencing over 2 feet of water, making them impassable for vehicles.

The flooding of roadways has impacts on the connectivity across the city, where homes are
disconnected from businesses, community facilities, and other important assets. The impacts of
roadway inundation can be quantified (in part) by how many homes in various neighborhoods are
disconnected. For instance:

Florida State Road 24 - Disconnects 930 housing units

D Street Whiddon Ave - Disconnects 322 housing units
Hodges Ave - Disconnects 130 housing units (West Cedar Key)
Airport Road - Disconnects 52 housing units (South Cedar Key)
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Figure 8. Transportation assets flood scenario analysis. Percentage of flooded assets per
scenario and year (road network not considered)

Housing

Data suggests that a critical increase in vulnerability over the next 50 years will be from Cat 1
hurricanes. While affecting 18% of residential structures today, this will impact close to 32% of
residential structures in 2040, and close to 49% in 2070. Mitigating structures for a Category 1
hurricane in 2070 would reduce exposure substantially.
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Figure 9. Housing assets flood scenario analysis. Percentage of flooded assets per scenario and
year
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Critical Infrastructure

By 2040, tidal flooding from a 2-year extreme tide event is projected to flood 22% of critical
infrastructure within Cedar Key. All lift stations within the city perimeter will be affected, along with
essential assets of the influence area, including the electrical substation and the solid waste facility,
which are crucial to the city's functioning.
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Figure 10. Critical Infrastructure assets flood scenario analysis. Percentage of flooded assets per
scenario and year

Critical Community and Emergency Facilities

Mitigating structures for a Category 1 hurricane in 2070 would reduce exposure substantially to tidal

and severe rainfall flooding. Assets at risk include the school's western access, main pedestrian tourist

and restaurant areas, post office, library, city hall, fire station, and food pantry.
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Figure 11. Community and Emergency Facilities flood scenario analysis. Percentage of flooded
assets per scenario and year
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Natural and Cultural Resources

Erosion of shorelines has led to the loss of recreational areas and increased exposure of assets to

flooding. Aquaculture leases are at risk due to rising temperatures, and sport fisheries share concerns

as habitat mosaics and fish species continue to change. Increasing salinization of groundwater is
stressing urban trees and upland vegetation, leading to die-offs and accelerated erosion of exposed

soils in certain areas.

Natural and cultural resources see a stark increase in flood exposure over time, with any extreme

water level event affecting all the parks or recreational areas. For example, tidal flooding from a 2-year

return event affects 28% of these resources today, which increases to 32% in 2040 and 52% in 2070.
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Figure 12. Natural and Cultural Resources flood scenario analysis. Percentage of flooded assets
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Local Economy

As tidal flooding and storm impacts increase, critical assets at risk in Cedar Key include the shops at

the historic core, restaurants and tourist areas along the downtown waterfront, and infrastructure vital

to the clamming industry. A 2-year return tidal flooding event exposes 17% of local economy assets,
but this is projected to rise to 28% by 2040. The impact of a Category 1 hurricane is even more
severe, affecting over 63% of assets today and increasing to 80% by 2070. Implementing mitigation

structures for a Category 1 hurricane could significantly reduce this exposure, including severe rainfall

flooding.

1

|
|

Percentage of Flooded Assets
SR SRR -BEE
|
f
:

222 2040 xn

Figure 13. Local Economy flood scenario analysis. Percentage of flooded assets per scenario
and year
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SENSITIVITY ANALYSIS

Housing

Downtown Cedar Key has the highest number of housing units of all subareas (448). While most of
these homes are not owner-occupied (primary) residences, it has a higher proportion of owner-
occupied units than in other zones, with homestead housing accounting for 23% of all units.
Additionally, Downtown is the only area with publicly assisted housing units (18), consisting of
duplexes and smaller apartments built in the 1970s.

Extreme high tide in a 2-year return in 2040 will create a high exposure level on 6% of the housing
units; the most sensitive area is along G Street, 1st Street, and D Street (between 1st and 2nd Street).
A 100-year flood event will increase the percentage to 65%, adding high exposure to the buildings
along the canal between Palmetto Drive and Whiddon Avenue and to the condominiums on the east
side of downtown.

A 500-year, 24-hour precipitation event would cause significant flooding in the historic downtown
area, particularly along 2nd Street between D and C Streets. Additionally, the intersection of 4th and
E Streets is prone to forming a pond, which could lead to flooding in nearby homes. However, the
model does not account for the stormwater pipe that drains to the eastern shoreline in this area.
Accurate flood depth estimations for such events will require detailed modeling.

A Category 1 hurricane will similarly affect downtown as a 100-year flood event with slightly less
impact in the east downtown area.

Transportation

A 2-year return high tide scenario in 2040 will significantly impact (48%) of downtown Cedar Key's
road network. This flooding scenario will specifically affect D Street and its intersections from 1st to
3rd Street, hindering access to the east side of downtown (hospitality area and Dock Street).
Additionally, Whiddon Avenue, near Cedar Key School, will experience flooding under this scenario,
restricting access to zones 2, 3, and 5.

Rainfall flooding corresponding to a 500-year, 24-hour precipitation event would similarly affect the

downtown as an extreme tide event described before. However, Whiddon Avenue would remain
drivable.

In the context of a 100-year flood event, 84% of the road network will be flooded more than 1 ft,,
rendering roads in the Historic District and Whiddon Avenue near Cedar Key School impassable.
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Similar conditions will occur in the event of a Category 1 hurricane, with the same implications for
road accessibility.

Critical Infrastructure

Tidal flooding is not expected to impact critical infrastructure significantly. However, in a 2-year return
extreme water level scenario, flooding on D, 1st, and 3rd streets in the historical area, as well as on G
and Tst streets in the beachfront area, could lead to the intrusion of salty water into the wastewater
manholes, potentially causing damage to the wastewater plant.

A 500-year, 24-hour precipitation event would only affect the hazardous waste container of the auto
workshop at D and 3 street.

During a 100-year flood event, electrical equipment within the wastewater plant is susceptible to
flooding, and the lift station at the intersection of D and 1st Street may also be affected.

Regarding storm surge flooding, a Category 1 hurricane will similarly impact the mentioned lift
station. Additionally, more wastewater manholes along 1st Street may be affected, along with
potential flooding of the office and work areas in the wastewater plant building.

Community + Emergency Facilities

Tidal flooding is not expected to affect community and emergency facilities substantially. However, in
the event of a 2-year extreme water level scenario in 2040, the Nature Coast Biological Station will
experience flooding of approximately 1 foot, while the Post Office will have around 1 inch of water.

A 500yr. 24-hour rainfall event would affect the social housing units at E and 5" streets, but this needs
to be confirmed with a detailed model including the stormwater system, as mentioned before.

During a 100-year flood event, various key facilities will have a notable impact. Specifically, the City
Hall, Police Department, Chamber of Commerce, and Health Care facility located on 2nd Street will
face a high level of exposure to flooding. Additionally, the public housing buildings on 5th and E
Street will be similarly affected.

In the event of storm surge flooding from a Category 1 hurricane, the Post Office is expected to
experience a significant impact, with flood depths exceeding 18 inches. The City Hall and Police
Department will face a medium level of flood exposure under these conditions.

Natural + Cultural Assets

Beaches and living shorelines will be increasingly inundated. All the recreational facilities along 1st
Street, G Street, Cedar Key Public Beach, and the Historic District around 2nd and D Street will be
flooded in all the evaluated scenarios.
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Tourism + Economy

Downtown Cedar Key concentrates most of the tourism and economy uses in town, including
restaurants, cafes, hotels, bed and breakfasts, vacation rentals, and gift shops. Tidal flooding is not
expected to impact these types of assets significantly. However, under extreme water level scenarios,
approximately 17% of these assets will be affected, increasing to 36% by 2040, with a notable
concentration among the aquaculture facilities along D Street. In the context of a 100-year flood
event, the majority of these assets could face inundation exceeding 6 feet.

Regarding storm surge flooding, in a Category 1 hurricane, several businesses may face flooding
levels ranging from 1 to 3 ft., particularly for businesses situated on 2nd Street between C and D
Street and along Dock Street. On the eastern side of downtown, the Cedar Cove hotel is also
expected to have similar flood depths.
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Housing

Housing structures within the Mid Cedar Key area are generally at low risk of exposure to tidal
flooding. However, Rye Key will be flooded in any extreme water level scenario in 2040. During a 100-
year flood event, approximately 70% of the housing units will be flooded, with 59% experiencing high
exposure levels. In the event of a Category 1 hurricane, 29% of buildings are at risk of high flood
exposure. The most vulnerable areas to these conditions include the shorelines along Gulf Boulevard,
Andrews Circle, and Rye Key.

Transportation

Gulf Boulevard and Hodges Avenue are crucial road connections in Mid Cedar Key, serving a
significant number of housing units in their vicinity and providing access to the western part of the
town. In the projected 2-year extreme water level scenario for 2040, Gulf Boulevard is expected to
experience flooding of 2 inches, while Hodges Avenue will be inundated with a depth of 1 foot.

In a 500-year, 24-hour precipitation event, the street network would experience flooding in relevant
areas. Gulf Blvd would be inundated with water depths exceeding one foot at the intersection with
Hodges Avenue, while other sections would see water levels just under half a foot. Additionally,
standing water issues are prevalent on Hodges Avenue, particularly at the intersection with SW 166th
Ct, where flooding would likely surpass one foot.

Furthermore, the situation becomes much more severe during a 100-year flood event and a Category
1 hurricane storm surge, where flood depths on both roads are projected to exceed 2 feet, making
them impassable for cars.

Critical Infrastructure

Tidal flooding is not expected to impact critical infrastructure significantly in Mid Cedar Key. However,
in a 2-year return extreme water level scenario projected for 2040, the main impacts will be on some
manholes along Gulf Boulevard and the lift station at West Shell Crest Avenue.

In the case of a 100-year flood event, all electrical equipment of the lift stations is expected to be
flooded, along with most wastewater manholes.

Storm surge flooding caused by a Category 1 hurricane will primarily impact the lift station at West
Shell Crest Avenue and all wastewater manholes.

Critical Community and Emergency Facilities

There are no critical community or emergency facilities in this zone.
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Natural + Cultural Assets

Tidal flooding will not significantly affect Cedar Key Cemetery and Cemetery Point Park. However, in a
2-year extreme water level scenario projected for 2040, 59% of Cemetery Point Park will be flooded.

During a 100-year flood and a category 1 hurricane events, the Cemetery access will be inundated by
more than 2 feet of water, making both areas inaccessible, and flooding completely the Cemetery
Point Park.

Tourism and Economy

All the focus scenarios will flood the two aquaculture facilities located in Zone 2. This includes a boat
launch and boat/trailer storage area known as Anchor Hole. This is a critical facility for aquaculturists

who farm in the lease areas to the west of Cedar Key, such as the Gulf Jackson lease area, as it allows
faster and more economical access in comparison to the public boat launch on the east side of town.
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Zone 2, Mid Cedar Key
Critical assets inventory, flood depth current and future intermediate-low scenarios

(i

nd future intermediate-high scenarios

Critical assets inventory, flood depth current a

ey v e

il

4

R
it — ] —— 7

—— — — —
W— T — . —\——

-

i
il

.I
i

]
'J
!

:
]

ruxy

I
5
i
a

I
;

-
~o—

e

—

—
—-—— —
— ——n w—
—
=

—

==

[em—

O

E
[
E

[
i

.l

Trarporason Paser Natwort, Hmasng . e Coonarey § Towes stiet ww daplayec only o1 memmery 0 e Comcs sesem crtegones et



Zone 2, Mid Cedar Key
Critical assets categories, percentage of flooded assets and exposure levels intermediate-low scenarios

E_m %#E%tTiFHfi?ﬂLi’iiF

PR
ol il i
5 Ipbp  PPBpS
PR bbb LY
386!

Critical assets categories, pecoentage of ﬂooded assets and exposme levels intermediate-high scenarios
— "‘.3"-.--.-—::: g 0

% fiifiiiiLgiitiiiiiiggi

bbsl bbbss

2 — _— ’ .
W W W W W —"—-' —"'— VEEEAT

§==== Ii?ii&giiiiiigzﬁ




Housing

Zone 3 is predominantly residential. While extreme high tides pose minimal threat to homes, flood
risk is related to 100-year and Category 1 storm surge scenarios. Although most buildings are
elevated in this area, lower areas of houses will be flooded. Particularly, the area along the canal
shorefront near SW 121st Street Lane will face significant flood exposure, as well as the homes
surrounding Hodgson Avenue.

Transportation

Zone 3 faces unique connectivity challenges, primarily relying on Watson Circle as the main access
route for most parcels. A 2-year extreme water level and a 500-year 24-hour rainfall event will bring
the water level close to 1 foot at Watson Circle. The southern area is even more susceptible, with a 15-
inch inundation at the Margery Street - Hodgson Avenue intersection, which will disrupt access to
homes at the zone's southern boundary. Furthermore, a 100-year flood and a Category 1 hurricane
storm surge could entirely cut off access to residences on the south of Anna Street, isolating this area
from the rest of the town.
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Zone 3, West Cedar Key
Critical assets categories, percentage of flooded assets and exposure levels intermediate-low scenarios
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Note: There are no critical infrastructure, critical community and emergency facilities, and natural and cultural resources inventoried in this zone.



Housing

Extreme water level and rainfall scenarios do not significantly impact the housing buildings in Zone 4.
However, the situation changes drastically in a 100-year flood event, wherein 83% of homes will face a
high flood exposure level. In the event of a Category 1 hurricane, 35% of the housing buildings,
particularly those located at Sunset Point Drive and Franko Circle, will experience high flood
exposure.

Transportation

State Road 24 serves as a critical link connecting Cedar Key to the mainland and as the town's sole
emergency evacuation route. By 2040, a 2-year extreme water level scenario will flood the road by
approximately 5 inches. A 500-year rainfall event would have similar effects, increasing the flood
depth to more than 1 foot. The vulnerability escalates significantly during a 100-year and in a
Category 1 hurricane, resulting in a flood depth exceeding 2 feet, rendering the road impassable.
Bridge #4 and the Marina Il boat ramps will be flooded across all three scenarios.

Critical Infrastructure

Tidal flooding and severe rainfall are not expected to impact the lift stations in the area. However, it is
important to consider future storm surge risks, even associated with a Category 1 hurricane, which
could compromise the operation of the lift station located at the food pantry.

Critical Community and Emergency Facilities

The food pantry is the only critical community asset in the zone. This facility will be under flood risk
even in tide events such as extreme high tide for a 2-year return in 2040.

Tourism and Economy

Following the downtown area, Zone 4 is characterized by a significant concentration of non-housing
uses, particularly numerous aquaculture facilities. These facilities, positioned along the shoreline,
would experience a low flood exposure level in the event of a 2-year extreme water level and severe
rainfall scenarios. However, the risk increases substantially during a 100-year flood scenario, affecting
85% of these assets, and in the case of a Category 1 hurricane, this exposure remains high for 52% of
the facilities. Notably, the western shoreline is particularly vulnerable.
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Zone 4, North Cedar Key
Critical assets inventory, flood depth current and future intermediate-low scenarios
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Zone 4, North Cedar Key
Critical assets categories, percentage of flooded assets and exposure levels intermediate-low scenarios
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Housing

Housing buildings in Zone 5 are minimally vulnerable to tidal flooding. Flood exposure increases
substantially in a 100-year flood event, with 92% of flooded homes and 82% of them with high flood
exposure levels. A Category 1 hurricane will flood 61% of homes, with 28% experiencing high flood
exposure levels. Zone 5 is mostly a low-lying area.

Transportation

South Cedar Key relies solely on Airport Road for its connection to other areas in the city, and this link
is vulnerable to all the focus scenarios. In a 2-year extreme water level scenario in 2040, Airport Road
will have approximately 4 inches of flooding on its eastern sections and at the intersection with SW
166th Ct. This situation worsens in 500-year 24-hour rainfall events, which would flood more than 2ft
the Airport Road, making this zone inaccessible.

Additionally, flooding on 166 Court Road will hinder access to homes located on the northern side of
the runway. Under more severe circumstances, like a Category 1 hurricane or a 100-year extreme
event, the entire road network would be flooded by over 2 feet, making the entire zone inaccessible.
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Zone 5, South Cedar Key
Critical assets inventory, flood depth current and future intermediate-low scenarios
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Housing

Housing within the influence area is vital for the people working in Cedar Key. Census data indicates
that 68% of Cedar Key's workforce commutes from other parts of Levy County. The primary housing
areas relevant to Cedar Key include those in the northwest near Road 347, associated with
aquaculture facilities; Sumner; and Rosewood, located on both sides of State Road 24.

Tidal flooding is not expected to impact housing buildings in the influence area. However, a 500-year
24-hour rainfall event would flood 67% of homes. A similar situation occurs during a 100-year flood
event, approximately 62% of housing buildings may be affected. The most impacted areas include
the aquaculture facilities near Road 347 (with a flood depth of around 5 feet), Sumner (with a flood
depth of approximately 7 feet), and, to a lesser extent, the southwest area of Rosewood.

Concerning storm surge, a Category 1 hurricane is projected to flood the aquaculture facilities area
near Road 347 to a depth of 1', as well as homes in the southern area of State Road 24 around the
Cedar Key High School Sports Complex.

Transportation

The influence area has two roads with vital importance for Cedar Key. The first is State Road 24, which
is the only connection of the town to the mainland, and to other towns in Levy County that supply
Cedar Key. The second one is County Road 347, which connects Cedar Key to aquaculture facilities,
recreational areas, and a satellite solid waste facility to the north.

Tidal flooding will impact mostly secondary roads, some segments of the County Road 325 that
connect to Shell Mound will be flooded around 2". Rainfall flooding would significantly affect the
access to Cedar Key, flooding sections of the Florida State Road 24 more than 2 feet, making the road
impassable.

Furthermore, flooding caused by a 100-year event will strongly impact the road network, creating also
flood depths above 2’ to County Road 347. Storm surge scenarios will have similar effects to Road
347 and flooding around 1’ to some sections at Sumner. It is necessary to note a low-lying section of
State Road 24, located southwest of the water supply wells. This area is susceptible to flooding
exceeding 2, making it impassable for cars.

Critical Infrastructure

Cedar Key relies on vital distribution infrastructure in the influence area, including the electrical
substation, water plant, and drinking water wells. Tidal flooding poses no immediate threat to these
critical facilities for overland flooding. However, in a 500-year 24-hour rainfall event, the control room
of the electrical substation would experience 6" of flooding.

The vulnerability situation changes significantly during a 100-year flood event, where flood depths
can reach the control rooms of these infrastructure elements, potentially leading to an extended
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supply disruption for the city. In the event of a Category 1 storm surge, the water level is expected to
advance upon the surroundings of the control rooms but not reach the finished floor levels. Some
considerations could be necessary for some outdoor equipment in this scenario as it may still be
vulnerable to damage by encroaching saltwater.

Critical Community and Emergency Facilities

Tidal flooding will not affect the community and emergency facilities in the influence area. However, a
500-year 24-hour rainfall event would result in approximately one foot of flooding at the Levy County
Rescue Station and 2 feet of water at the Rosewood Cemetery. The High School Sports Complex
would also experience flooding, with water depths below 6 inches.

A 100-year flood event will impact most facilities situated on the east side of State Road 24, including
the Women's Club, which, despite its elevation, will experience approximately 2 feet of water.
Additionally, the Cedar Key High School Sports Complex sports fields will be inundated by around 4
to 5 feet of water, while Rosewood Cemetery and the King Family Monument Cemetery (private) will
face flooding of 3 to 4 feet.

Regarding storm surge flooding, a Category 1 hurricane will not affect community and emergency
facilities. Higher hurricane categories are expected to have a more significant impact than a 100-year
flood event.

Natural + Cultural Assets

Tidal flooding will not significantly affect natural and cultural assets. A 2-year return extreme water
level in 2040 will only affect the access to the Shell Mound observation deck among the natural and
cultural assets. However, a 100-year event will inundate the Cedar Key Scrub State Reserve
completely, both main entrances with flood depths reaching around 6 feet, making the area
inaccessible by car. Regarding storm surge, a Category 1 hurricane will entirely flood the Shell Mound
boardwalk and observation deck. Additionally, 91% of the Cedar Key Scrub State Reserve will face
flooding, with water levels at approximately 1.5 feet, impacting both access points.
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Influence Area
Critical assets inventory, flood depth current and future intermediate-low scenarios
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Zone 6, Influence Area Cedar Key
Critical assets categories, percentage of flooded assets an d exposure levels intermediate-low scenarios
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CRITICAL REGIONAL ASSETS
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Critical Regional Assets Categories, percentage of flooded assets and exposure levels intermediate-low scenarios

i -ﬂFH:&% E%EH

Critical Regional Assets Categories, percentage of flooded assets and exposure levels intermediate-high scenarios

=
E J éﬁi—g—iﬁ i_i i i :




Cedar Key, Mean Higher High Water, 2022
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Cedar Key, Extreme Water Level 2yr. Return 2022

ta s Tone Lma
Crtend Ay Cavwyor ey
O Niwapameton

Cracw riraerwcrue

Cmremamry ol U gurs g Facdvon

Nara s Consul ot
rorora s Bevesrom

%, el Roowormy
fan LSRR
Lo LN
Bty bomgerm
Dwﬂdmm

- Mat — e e vt

[0 nuitdng Poceprem Moweng

. e




Auset b Nt gt Fmnd dumort

bt o

e 01-0sh
(XU TY

o1-05k
AR 1.3
e 3 -eh
sk Eer-vA
TSRS v -uh
MW oan |
-moo
ot Gogh road
01.08h
087 TR
—11.150
— 1IN
—

Cedar Key, Rainfall Induced Flooding, 100yr. 24hy,




Cedar Key, Rainfall Induced Flooding, 500yr. 24hy,
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Cedar Key, Special Flood Hazard Area (SFHA) 100-yr
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Cedar Key, Hurricane Category 1

e Vo
e oot a1-0sk
CYURT

01-035h

a%1. o4 SRR LY
Mian Bl 31-en
Masn Wer-va
-k [ EARTI
o | BLAEFEES

moaon

it Gt remie

01.-084
el AR
—1118R
-0 N




Cedar Key, Category 3 Hurricane, 2022
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Codar Key, Sea Lovel Rise 2040 Intermediate-Low
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Cedar Key, Extrome Water Level 2yr. Return + SLR 2040 Int-Low
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Cedar Key, Special Flood Hazard Area (SFHA) 100-yr + SLR 2040 Int-Low
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Cedar Key, Category 1 Hurricane + SLR 2040 Int-Low
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Cedar Key, Category 3 Hurricane + SLR 2040 Int-Low
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Cedar Key, Sea Level Rise 2040 Intermediate-High

ta s Tone Lma
Crtend Ay Cavwyor ey
O Twapamecn

Cracw wheerwcrue

Commaty ol Urvargurwy Fucdves

MNarad Comsul e
Pomor s Pevesom

Y Geusl Rotwomy
fan LSRR
Lo LN
Banbrg b
D.“"“““"
- Mat — e e vt

[0 nutdng Poceprem roweng

’ e

Avret wn b Pt g 4% emnd et
Bt e o e | e 01058
- — s

03 -1h

o1-0%h
o511k §Li-3A
e Bl 31-en
sk Sa1-va
- [ EERTY
. | RLERFEES
-
Pt G v
01.084
—8T TR
—11.150
— 0N
— 0k

o
A




Avset b ndl g 4h Fmnd Smrt
S e 01-0%h
- — s

o105k

05114
e M3 -eh
[T ———— b Y T et ve
Morovl, Culnosd and -eioon D
e Peve e MWeioan AR

% Gl Roowmy -moaos
[an [ mwy - Foad Gap reaks
€3 Parin 01-08K
el AR
[ Dy 0 F9E e =—11:754

-ttt = e v — 0N

[0 nuidng Poceprem Moweng —

03 -1h
_ARES L3

Cedar Key, Extrome Water Level 2yr. Return + SLR 2040 Int-High




Avret wn b Pt g 4% emnd et

bad - S b ——

— o1-0sh
XUNTY

o1-05k
RO .38
e 3 -en
Mitsn Eer-va
eron s
Moo s
-
Fannl Cams? e
01-084
03T Th
11150
-8R

—
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Cedar Key, Category 1 Hurricane + SLR 2040 Int-High
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Cedar Key, Category 3 Hurricane + SLR 2040 Int-High
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Cedar Key, Sea Level Rise 2070 Intermediate-Low
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Cedar Key, Special Flood Hazard Area (SFHA) 100-yr + SLR 2070 Int-Low
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Cedar Key, Sea Level Rise 2070 Intermediate-High
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Cedar Key, Extreme Water Level 2yr. Return + SLR 2070 Int-High
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Cedar Key, Special Flood Hazard Area (SFHA) 100-yr + SLR 2070 Int-High
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Cedar Key Influence Area, Mean Higher High Water, 2022
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Cedar Key Influence Area, Extreme Water Level 2-year return 2022

| ERREEEN

Frnn st rembe
LARLLA
—051.1h
—1118K
— Ok
—




Cedar Key Influence Area, Rainfall Induced Flooding 100yr 24h
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Cedar Key Influence Area, Rainfall Induced Flooding 100yr 24h + SLR 2040 Int-Low
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Cedar Key Influence Area, Special Flood Hazard Area SFHA 100-year + SLR 2040 Int-Low
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Cedar Key Influence Area, Category 3 Hurmcane + SLR 2040 int-Low
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Cedar Key Influence Area, Extreme Water Level 2-year return + SLR 2040 Int-High.
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Cedar Key Influence Area, Rainfall Induced Flooding 500yr 24h + SLR 2040 Int-High
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Cedar Key Influence Area, Special Flood Hazard Area SFHA 100-year + SLR 2040 Int-High
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Cedar Key Influence Area, Category 1 Hurmicane + SLR 2040 Int-Hgh

Asset ' o dopts Fuod duyt

— T
o105k ke
0511k hi-h

Miran MR -eh

Masn Wer-va

Meron Aot

| EREEEEY R -Dh

-moon
L )
01.0%8

03110

11154

-0 0N

-k




Zono 4

Cedar Key Influence Area, Category 3 Hurmcane + SLR 2040 int-High

Vaan .
e e

Nt o
rceem Bwensien

1h
o an
| R

Food aepen
01.0%4
081 1h
1136

L RARLL

| LSRR L)

| ERERETN

| BEREERE

m







Asswt wh Cen] Sy Pt
Dunad v Fow P Gt 01-0%4
. ——— - —

0st-1h

o1-05h

0511k 13k
i M3 -an
s e ova
."-’I | EARITN
o moooos

moon
Fanod st el
LAR-LLE
—O051.1h
—11184
— 0N
—

Cedar Key Influence Area, Sea Level Rise 2070 Int-Low




Cedar Key Influence Area, Extreme Water Level 2-year return + SLR 2070 Int-Low
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Cedar Key Influence Area, Rainfall Induced Flooding 500yr 24h + SLR 2070 Int-Low
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Cedar Key Influence Area, Special Flood Hazard Area SFHA 100-year + SLR 2070 Inmt-Low
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Cedar Key Influence Area, Category 1 Hurricane + SLR 2070 int-Low
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Cedar Key Influence Area, Sea Level Rise 2070 Int-High
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Cedar Key Influence Area, Rainfall Induced Flooding 100yr 24h + SLR 2070 Int-High
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FOCUS AREAS

The exposure and sensitivity analyses revealed several areas across Cedar Key where compound
vulnerability is evident. The accompanying map highlights vulnerable zones for each infrastructure
category, identifying four focus areas with concentrated vulnerability issues.

Focus Area 1. Downtown Cedar Key stands out as the core vulnerability area for all asset categories,
particularly around 1st, 2nd, and 3rd Street sections between A and D streets.

Focus Area 2. Mid Cedar Key presents compound vulnerability for housing, critical infrastructure,
natural and cultural assets, and connectivity. Particularly low-elevation areas along Gulf Blvd. between
Palmetto Drive and the Cemetery access present vulnerabilities in housing flooding, wastewater
infrastructure (lift stations) in extraordinary flood events, and street network connectivity during
extreme tidal events.

Focus Area 3. West Cedar Key concentrates on vulnerability in terms of housing, natural and cultural
assets in the northern part of Hodges Avenue, and transportation connectivity along Hodges Avenue.
Additionally, many parcels remain undeveloped in the areas surrounding Watson Circle and
Hodgson Avenue.
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Focus Area 4. Lastly, North Cedar Key faces connectivity, economy, and housing challenges. State
Road 24 is a key element due to its sole access route to the town, which is prone to flooding during
extreme tidal flood events.

COMMUNITY ENGAGEMENT

Community acceptance and understanding of the risks and vulnerabilities facing Cedar Key are
critical for future buy-in for large-scale adaptation actions and personal risk reduction. As part of the
Resilient Cedar Key project, we formed direct lines of communication with City leaders and relied on
a series of task force meetings and public workshops, the outcomes of which are detailed below.

Meeting 1

We convened the first Task Force meeting on October 19, 2022. Task Force membership is

presented in the following table. At Task Force meeting 1, we covered the basics in terms of the role
of the group and the project goals. The team presented some background data about critical assets
and discussed data gaps and data needs with members. Special attention was paid to the housing
and aquaculture workforce sectors. The Task Force was engaged during and after meeting 1 to assist
in addressing data gaps (detailed above). Finally, Task Force members assisted with planning items

for the first public engagement workshop.

Name

Affiliation(s)

Sue Colson

City of Cedar Key - Vice Mayor, Cedar Key Chamber of Commerce

Jamie McCain

City of Cedar Key - Public Works Director, Cedar Key Fire Department

Rose Cantwell

Cedar Key Aquaculture Association - Chair, Dog Island Blues Clam Co. - Owner, Florida Shellfish

Aquaculture Association - Member

Andrew Gude

Lower Suwannee & Cedar Keys NWR (USFWS) - Manager

Dan Solano

Cedar Key Aquaculture Association

Joe Hand

Cedar Key Water and Sewer District - Board Member

Mark DeHaven

FDACS Aquaculture Division

Caryn Stevenson

Pelican Realty - Owner/Broker, 2" Street Redevelopment Project

James McCain

Cedar Key Water and Sewer District

Mandy Offerle

Florida Nature Coast Conservancy, Cedar Key News

Frank Offerle

Florida Nature Coast Conservancy, Cedar Key News

Leslie Sturmer

UF/IFAS Shellfish Aquaculture Extension

Chris Cowart

Superintendent, Levy County School Board

Sam Gibbs

Florida Nature Coast Conservancy - President, US Fish and Wildlife Service
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Meeting 2

Task Force meeting 2 was convened on March 23, 2023. At this meeting, we presented draft
vulnerability assessment results and solicited feedback from members. At the meeting, a City
representative commented on the suggested neighborhood areas presented by the project team,
saying that they were surprisingly similar to pre-established zones the City uses for Public Works
maintenance. The official asked the project team to bring neighborhood names and boundaries in
line with the City's existing zones.

We also discussed the format of the upcoming public workshop. There was general agreement by
task force members that the results are very complex and a lot to take in. They suggested we produce
simpler visualizations and infographics and select only one or two maps for each area. The Task Force
agreed that a gallery style public workshop would be better than presentation style.

Workshop 1

Agenda

10 mins Welcome & Introductions

15 mins lcebreaker

30 mins Project goals and anticipated outcomes/products

10 mins Q&A and discussion of overall project scope/terminology questions, feedback on

planning horizons and scenarios

5 mins Break

20 mins Breakout groups

e [dentify any assets that are missing

o What makes an asset critical to you?
e [dentify connections between assets

o Identify threats and opportunities to assets

10 mins Switch breakout groups (if desired)
10 mins Report out about critical asset list/regionally significant assets
15 mins Wrap-up/synthesis

The first Resilient Cedar Key public workshop was held from 6 to 8 PM on Thursday, December 8,
2022 at the Cedar Key Community Center and was attended by 43 community members. We
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provided refreshments and as participants entered there was a large, printed map of Cedar Key and
the outlying areas. We provided colored dots for people to stick on the map for where they live (one
color), where they work (different color), and a place they have had a personal experience with
flooding (third color). We also gave each participant three large post-its and asked for 1) a memory,
2) a challenge, and 3) a wish for the future. For the icebreaker activity, we asked several attendees to
come up to the front and share what they placed on the map and post-its.

Then, the project team presented the overall project goals, initial data gathering efforts, critical asset
inventory/data gaps, and the project timeline. The second half of the workshop was dedicated to a
breakout activity where each group focused on a subset of critical assets (e.g., housing, aquaculture,
or natural and cultural resources) to identify data gaps and key threats or opportunities in that
category. Groups reported out to the whole group to close out the workshop. The project team
worked to integrate data and feedback gathered from the public during this workshop into their
analysis and assessment efforts.

Workshop 2

Agenda

STATIONS. Please make your way around the room and view each station. You may visit the stations
in any order, though we prefer you visit Station 7: Adaptation Options last.

5. Zone 1 maps and data

6. Zone 2 maps and data

7. Zone 3 maps and data

8. Zone 4 maps and data

9. Zone 5 maps and data

10. Interactive mapping dashboard demonstration
11. Adaptation Options - please visit last

HOMEWORK. Explore data on your own. Use the link to the data dashboard below to view maps and
data in more detail. Link to dashboard: https://resilientcedarkey.web.app/

Public Workshop 2 was hosted from 6-8 PM on April 13, 2023, at the Cedar Key Community Center
and was attended by at least 36 community members. Based on feedback gathered at Task Force
meeting 2, the second public meeting was hosted in a gallery format where participants were invited
to interact with the maps and vulnerability analyses at their own pace. The Task Force felt that the
overwhelming amount of data in the draft maps was too much to present in a structured way and that
a more interactive format was needed. We provided refreshments and seven self-paced stations
where participants could view the draft flooding maps and a flooding visualization for each
neighborhood (5 stations), view an interactive flooding vulnerability tool (1 station), and weigh in
about the types of actions they would like to see Cedar Key take to address and adapt to
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vulnerabilities (1 station). Each station was monitored by a project team member so attendees could
ask questions and understand the maps and tools on offer.

CONCLUSIONS

The vulnerability assessment process detailed herein has identified and quantified flooding exposure
and sensitivity of a broad suite of Cedar Key's infrastructure, natural, economic, and cultural assets.
The community engagement process ensured that local knowledge, values, and concerns were
addressed and incorporated into the assessment. There are many opportunities to address
vulnerabilities using a combination of grey or green infrastructure, policy, and land use planning
interventions. Especially within the focus areas identified by the assessment, the next step for the City
of Cedar Key is to identify and prioritize a list of adaptation actions to address the vulnerabilities
identified herein.

The next phase of the Resilient Cedar Key project will be to work with City leaders, community
stakeholders, and the team at the University of Florida to produce an adaptation plan.
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