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OutlineCoastal Resiliency 

Coastal Vulnerability

• Recent Awareness – Storms (2022 thru 2024)

• Conditions Post Milton (1/2024 to 12/2024)

Building Coastal Resiliency

• Importance of Beach & Dune Program

• Storm Responses – Short Term

• Long Term Planning



Major storms - SW and Central FloridaCoastal Vulnerability

Hurricane Charley (4)
Hurricane Wilma (5)

2004
2005

2016
2017

2023
2024

2022

Hurricane Hermine (1)
Hurricane Irma (5)

Hurricane Ian (5)
Hurricane Idalia (3)
Hurricanes Helene (3) and Milton (5) 

Naples



Building Coastal Resiliency 2025 Park Shore Nourishment
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FLORIDA

NOAA - Caloosahatchee

+3.54FT NAVD88

NOAA – Clearwater

+3.37FT NAVD88

NOAA – Cedar Key

+6.1FT NAVD88

Cedar Key

Old Tampa

Clearwater

Fort Myers

Naples
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HURRICANE DEBBY

(08/03/24 – 

08/04/24)

Surge

: 3ft

Surge

: 

3.1ft

Surge

: 

5.6ft

H&M - Clam Pass Gage

+5.7FT NAVD88

Surge: 

3.6ft

NOAA - Naples

+4.6FT NAVD88

August 3, 2024 – Hurricane Debby
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6 H&M - Clam Pass Gage

+5.7FT NAVD88

FLORIDA

NOAA - Caloosahatchee

+5.4FT NAVD88

NOAA – Old Tampa

+7.6FT NAVD88

NOAA – Clearwater

+7.6FT NAVD88

NOAA – Cedar Key

+10.8FT NAVD88

Cedar Key

Old Tampa

Clearwater

Fort Myers

Naples
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HURRICANE HELENE

(09/26/24 – 

09/27/24)

Surge

: 

5.5ft

Surge

: 

5.3ft

Surge

: 

7.26f

t

Surge

: 

7.3ft

Surge

: 

10.3f

t

September 26, 2024 – Hurricane Helene
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FLORIDA

NOAA - Caloosahatchee

+5.5FT NAVD88

USGS Obs – Bonita Beach

+6.8FT NAVD88

NOAA – Clearwater

-2.1FT NAVD88

NOAA – Cedar Key

-4.6FT NAVD88

Cedar Key

Clearwater

Fort Myers

Bonita Beach

N

HURRICANE MILTON

(10/08/24 – 

10/11/24)

Surge

: 

5.4ft

Surge

: -

2.2ft

Surge

: -

4.5ft

USGS Obs – Longboat Key

+8.95FT NAVD88

USGS Obs – South Venice

+11.2FT NAVD88

Longboat Key

Venice

H&M Gage – Clam Pass

+6.2FT NAVD88

Naples

Surge

: 

6.1ft

October 10, 2024 – Hurricane Milton



Coastal Vulnerability- Barefoot Beach 2024 Hurricane Losses



Coastal Vulnerability and Action Barefoot Beach - Post Milton

Barefoot Beach R-7 

2025 Retrieval and 

Temporary Stockpiling 

of Overwashed Sand

Barefoot Beach R-7 

2025 Retrieval and 

Temporary Stockpiling 

of Overwashed Sand



Coastal Vulnerability-Naples Cay 2024 Hurricane Losses



Beach/Dune Resiliency Naples Cay – Dune Protection

Naples Cay R-45 

2025 Retrieval and Shaping of Sand into Dune 

– Planting Shown Completed February 2025 



Beach/Dune Resiliency North Park Shore – Pre-Ian 2019

Views along Promenade in 12/31/2019

3-years prior to impact from Hurricane Ian



Beach/Dune Resiliency North Park Shore – Pre-Ian 2019

Views along Promenade in April 2019

3 ½ -years prior to impact from Hurricane Ian



Beach/Dune Resiliency North Park Shore – Pre-Ian 2019

Views along Promenade Post Hurricane Ian



Beach/Dune Resiliency Repair 12/2022 North Park Shore – Post-Ian 

2019

Views along Promenade 3-months Post 

Hurricane Ian 12-13-2022



Coastal Vulnerability-North Park Shore 2024 Hurricane Losses



Beach/Dune Resiliency 2025 Park Shore Post Milton

Promenade at +12.5 ft NAVD



Coastal Vulnerability-South Park Shore 2024 Hurricane Losses



Beach/Dune Resiliency 2025 Park Shore

Promenade at +12.5 ft NAVD

Promenade at +6 ft NAVD



Coastal Vulnerability-Naples 2024 Hurricane Losses



Storm Response – Smaller ScaleBuilding Coastal Resiliency 

Post Storm Responses – Dune Construction

Post Ian Dune Construction and Planting

Important Performance Factors:

• Elevation 

• Beach Width 

• Dune Planting & Maintenance Programs



Coastal Vulnerability 2024 Hurricane Losses



Coastal Vulnerability 2024 Hurricane Losses 

-340,000 cy Collier Beach Project R-22 to R-79

-152,000 cy, parks    

Barefoot/Wiggins 

-89,000 cy

 So. Naples

-36,948 cy, net 

due to -50K cy 

berm 2023  

Retrieval of

Overwash sand

Clam Pass 

Dredge 2024 Erosion Control 

So. Doctors Pass

N. Park Shore

Restored Dune

Barefoot Beach Park Shore Beach Naples Beach Gordon PassVanderbilt  Beach 



Beach/Dune Resiliency 2025 Park Shore

Promenade at +12.5 ft NAVD

Promenade at +6 ft NAVD



Building Coastal Resiliency Beach Nourishment & Maintenance 



Building Coastal Resiliency Beach Nourishment & Maintenance 



Building Coastal Resiliency Beach Nourishment & Maintenance 



Building Coastal Resiliency 2025 Park Shore Nourishment



Storm Response – Short TermBuilding Coastal Resiliency - Large Scale

First Line of Protection: Beach & Dunes

Storm Responses – Short Term (County)

Construction

Berm Construction

Dune Planting Program

Funding

State Beach/Dune Recovery Plan

FEMA Funding Assistance Program

County TDC



Storm Response – Long TermBuilding Coastal Resiliency - Large Scale 

First Line of Protection: Beach & Dunes

Storm Responses – Long-Term 

Construction Large Scale

Beach Project & Develop  Potential Tax Districts

Dune Planting Program

Beach Maintenance Program

Anticipated Funding

State Beach/Dune Recovery Plan Post Milton

FEMA Funding Assistance Program

County TDC



Storm Response – Smaller ScaleBuilding Coastal Resiliency – Small Scale

First Line of Protection: Beach & Dunes

Storm Responses – Individuals & Private

Construction & Planning Smaller Scale

Individuals Assessing Seawall Protection 

Regional Dune Construction 

Dune Planting & Maintenance Programs



Building Coastal Resiliency  - Planning 2022 Photo South Park Shore
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