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Background

 Barrier island natural evolution (Centuries)

• Barrier Island landward migration 
• Inlet evolution processes

o Development
o Migration 
o Barrier island breaching 
o Inlet closures/ opening

 Anthropogenic change (Decades)

• Coastal Encroachment 
• Inlet management

Dynamic Equilibrium  
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Big Carlos PassBarrier Islands/ Sand spits evolution 

1999 aerial photo of sand spit and tidal lagoon 2021 Aerial photo
1999 Sand Spit and lagoon shoreline

2021 conditions2021 Aerial photo
1999 Sand Spit and lagoon shoreline

2022



Big Carlos PassBarrier Islands/ Sand spits evolution 

1999 aerial photo of sand spit and tidal lagoon 2021 Aerial photo
1999 Sand Spit and lagoon shoreline

2021 conditions2021 Aerial photo
1999 Sand Spit and lagoon shoreline

2022 post Ian



Longboat PassBarrier Islands/ Sand spits evolution 

2021 at construction of erosion control structure

Aerial photo 2006

Sand spit evolution

2014 conditions
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Evolution Long-termTigertail Lagoon/ Sand Dollar Island 

1969 1981 1994 20212017



Evolution Short termTigertail Lagoon/ Sand Dollar Island 

20212017



Sand Dollar Island Tropical Storm Eta (Nov 2020)



2017 conditionsTigertail Lagoon/ Sand Dollar Island 



2021 conditionsTigertail Lagoon/ Sand Dollar Island 



2022 Post Ian conditions Tigertail Lagoon/ Sand Dollar Island 



2017-2022 ChangesTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 
2017 Pre Irma 2022 Post  Ian



2017-2022 ChangesTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 
2017 Pre Irma 2022 Post  Ian
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Sand Dollar Island Coastal Processes and Morphologic Response 

Schematic of coastal processes and morphologic responses (2018-2021)



Sand Dollar Island Nature-based Restoration Elements

Schematic of nature-based restoration elements

 Main Elements
• Natural/ nature-based resiliency system

o Multitier coastal storm risk management  
• Sand Spit
• Tidal Lagoon
• Mangrove shoreline

• Lagoon Flow Channel
o Restore tidal exchange 
o Improve water quality
o Maintain and promote SAV
o Inlet closures/ opening

• Renewable sand source
o Sand trap 
o Maintain inlet open
o Cyclic use of sand
o Incremental adaptation 



Tigertail Lagoon /Sand Dollar Island Ecosystem Restoration Plan

CMS model results at low tide for 2017, 2020 and design conditions

Flow Channel



Tigertail Lagoon /Sand Dollar Island Ecosystem Restoration Plan
Resilient sand spit

Flow channel and resilient beach berm design profile 

Flow Channel



Tigertail Lagoon /Sand Dollar Island Ecosystem Restoration Plan

XBeach morphologic evolution under high frequency storm event 

Existing Conditions Design Conditions

Resilient sand spit



Tigertail Lagoon /Sand Dollar Island Ecosystem Restoration Plan

Sand trap

• Sand trap design as a renewable sand source
o Maintain inlet open
o Cyclic use of sand within the system
o Incremental adaptation 



Tigertail Lagoon /Sand Dollar Island Ecosystem Restoration Plan

• Site Plan



Tigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 2- month Project Update



Tigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 

Oct 28, 2022

2- month Project Update

Berm Fill Area

Sand Trap Dredging 

Tigertail Beach Park



Preconstruction conditionsTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 



2- month Project UpdateTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 

Dec 27, 2022



Sand Trap dredgingTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 

Jan 12, 2022



Berm Fill AreaTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 

Jan 12, 2022



Tigertail beach ParkTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 

Beach Access Trail 

Tigertail Beach Park 

Jan 12, 2022



On-going Construction workTigertail Lagoon/ Sand Dollar Island Ecosystem Restoration 

Beach Access Trail 

Flow channel

Beach Berm

Tigertail Beach Park 



Discussion

Natural and Nature Based Features(NNBF) 
Working with Nature one project at a time

• Incrementally working with nature towards 
sustainable and adaptive management programs

Considerations

 Natural Dynamics
• Coastline evolution vs encroachment 
• NNBF and adaptation ability 
• Incremental implementation to address immediate 

needs within regional concepts 

 Coastal resiliency challenges
• Conflicts in short term and long-term objectives
• Environmental resources conservation 
• Encroachment Vs equilibrium planform
• Upland functions
• Existing policies, rules and regulations
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