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Flagler Storm History (2019-2022)
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Storm Impacts
(Matanzas Shores, R-7)
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A. Pre-Ian (Mar. 2022) B. Post-Nicole (Nov. 2022)
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Typical Profile Response
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Storm Impact Summary

12

• Countywide (R-1 to R-101):

➢ -1.9 Mcy (-20 cy/ft) loss above Depth of Closure

➢ -550,000 cy (-5.7 cy/ft) loss above +6’ NAVD (dune toe)

➢ -16 ft average retreat at +6’ NAVD

• North County (R-1 to R-65):

➢ -1 Mcy (-16 cy/ft) loss above Depth of Closure

➢ -400,000 cy (-6.5 cy/ft) loss above +6’ NAVD (dune toe)

➢ -16 ft average retreat at +6’ NAVD

Depth of Closure: Seaward extent of beach profiles beyond which profile elevation 

changes are not anticipated to typically occur, excepting storm events (hurricanes, 

nor’easters, etc.)



Timeline of Events
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Pre-Ian Dune Elevation

April 2021

(LiDAR Survey)
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Pre-Ian Dune Elevation
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Post-Ian/Nicole Dune Elevation Change

April 2021

Nov. 2023 (Post-

Nicole LiDAR)
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change difference north 
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Nov. 2023 (Post-Nicole)

TWL = +16.1 FT

FEMA Cat B Eligible Areas

Total Water Level (TWL) = 

surge + setup + runup

Areas below TWL were determined 

for initial Cat B eligibility
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Nov. 2023 (Post-Nicole)

TWL = +16.1 FT

FEMA Cat B Eligible Areas

Initial Eligible Areas



19

Nov. 2023 (Post-Nicole)

TWL = +16.1 FT

FEMA Cat B Eligible Areas

Final Eligible Areas (after excluding 

areas of no elevation decrease)
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FEMA Cat G Eligible Areas

G1G2G3

Cat G eligibility based on 

previously constructed, 

County-funded reaches (green)

2019 Project

Reaches
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Cat B Eligible Volume: ~134,000 cy

Cat G Eligible Volume: ~140,000 cy (Ian: ~63,000 cy, Nicole: ~77,000 cy)

Overlaps accounted 

for in eligible volumes

G1G2G3

FEMA Eligible Volumes

FEMA Cat B Reaches

FEMA Cat G Reaches
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2023 Project Areas and Funding Sources
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Upland Sand Sources
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Typical Dune Fill Section
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Typical Dune Fill Section
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Project Construction26

Old Salt Park Access (R-27)
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olsen associates, inc.



Project Construction27

3H:2V

Hammock Dunes (R-37)

5H:1V

+16’ NAVD

+10’ NAVD

olsen associates, inc.



Project Construction28

Haul Road Within 

Construction Template

Marineland Reach (R-10)

olsen associates, inc.



Summary
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• 2023 projects restored 10.8 miles of eroded dune (R-2.3 to R-65):

➢Contractor (Eastman) placed ~303,000 cy (~5.3 cy/ft) of upland sand

➢Widening of dune by 23 feet, average

➢Entire dune vegetated after placement

➢Total project cost: $22.9M ($75/cy)
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