
Thin Layer Placement of Dredged 
Sediments to Restore and Provide 
Resiliency to Salt Marsh Habitat

The goals of this project were to gather baseline data and develop preliminary engineering plans for 
a project that would allow stakeholders to evaluate a thin-layer placement (TLP) and semi-permeable 
barrier for vessel wake dissipation strategy that would 1) use locally dredged sediments to augment marsh 
elevation, 2) facilitate lateral expansion of salt marshes, and 3) reduce flood risk to critical community 
infrastructure (i.e., St Augustine wastewater treatment plant, Flagler hospital, and state road 312, a critical 
evacuation route) along the Matanzas River near Fish Island in the City of St Augustine, Florida.
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Seven Dredge Material Management Areas (DMMA), into which intracoastal waterway (ICW) sediments are stored, 
are located within St. Johns and Duval Counties. DMMA site SJ-14 is one of the closets sites to the project (18 miles) 
and contains over 1,000,000 cubic yards of ICW sediments, far more than the needs of the project. Sediment data 
from the DMMA site were compared with the salt marsh site data. For contaminant assessments, concentrations 
were compared against FDEP’s ecological and human health regulatory criteria. The FDEP Coastal Sediment Quality 
Assessment Guidelines (MacDonald 1994) provide Threshold Effects Levels or contaminant concentrations below 
which biological effects are not expected. The Soil Clean up Target Levels (SCTL) provide regulatory guidelines for 
contaminant concentrations below which human health should be not affected. Of all the contaminants tested, only 
arsenic and cadmium had concentrations that exceeded either human health or ecological criteria. Exceedances were 
only found in marsh sediments and were not found in DMMA sediments. 

A comparison of physical characteristics was conducted between DMMA and marsh sediments. Both DMMA and 
marsh sediments showed grain size distributions that generally followed %sand > %silt > %clay. DMMA sediments 
showed higher percentage of sand (96 – 98%) and lower percentages of silt (1 – 3%) and clay (1%) than the marsh 
sediments, 27 - 91%, 7 – 63%, and 2 – 17%, respectively. Physical and chemical analyses of sediment samples from the 
DMMA confirmed that ICW sediments will support thin-layer placement and semi-permeable barrier construction. 
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Donor Sediment Source

1. GTMNERR Sediment Elevation Tables (SET)   
 data demonstrate sea level rise is outpacing       
 salt marsh rate of sediment accretion

2. Lateral erosion (up to 1 m/year) of salt marshes    
 along the Intracoastal Waterway (ICW) 
 across the entire county (Silliman et al. 2019) 

3. Loss of 9,000 acres of salt marsh in    
 Northeast Florida (Dix et al. 2021)

4. Photointerpretation of 2005 – 2021    
 confirming shoreline retreat

5. Terrestrial Laser Scans measuring shoreline retreat

6. Photointerpretation of historical aerial 
 photography (1952) demonstrating loss of 100 acres

7. Groundtruthing of low vegetation    
 densities in “drowning areas”

8. LiDAR data confirming “drowning” areas

Lines of Evidence of Salt Marsh Loss

Project Goals

References

Marsh Elevation Targets

Sediment Application and Thickness

Target elevations were derived from in-field observations and literature review (VanZomeren and Piercy 2020; Walkup 
1991) of preferred elevations of Spartina alterniflora, the dominant marsh grass occupying the low marsh habitat at 
the site. Low marsh habitats are identified as between mean low tide and mean high tide. Locally obtained tidal data 
put mean high tide elevations at 1.66 ft (NAV88). LiDAR dated 2014 and developed by NOAA’s National Centers for 
Environmental Information (NCEI) was used to confirm elevations at which dense, healthy assemblages of 
S. alterniflora were located in field plots. A target elevation of 1.66 ft was used for sediment application elevations.

In review of the physical characteristics of the DMMA sediment, sediment loss where historical photography 
depicted salt marsh, interior marsh areas experiencing drowning, sea level rise, and the target elevations for marsh 
success, we identified the following three locations for thin layer placement of sediments for salt marsh restoration: 
1) The 100 acres of lost 1952 salt marsh footprint now occupied by mudflat and oyster bars; 2) Interior areas within 
marsh patches that are “drowning”; and 3) Marsh-wide application of sediment to counteract sea level rise (SLR). 
Locations where laterally eroding shoreline were shown to be most advanced, were also used to determine 
placement of semi-permeable wavebreaks.

• Calculate depth of fill to convert mud flat back to S. alterniflora elevations - 18 inches
• Establish depth of fill to elevate “drowning” areas of existing S. alterniflora - 3 - 6 inches
• Add additional sediment to give lift for future SLR - 1 inch
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