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Supplementing natural accretion
processes in the Louisiana coastal
zone with dredged sediment

Data from the Louisiana Coastwide Reference Monitoring System (CRMS) is indicating that a robust supply of sediment is being delivered to the saline and brackish marshes of
the Terrebonne, Barataria and Breton estuaries by tidal exchange. A majority of the CRMS stations in the study area are measuring rates of sediment accretion that exceed the
combined rates of subsidence and sea level rise, and 70% of the stations in the delta region are measuring positive elevation trajectories relative to a fixed rod at the site.
A detailed examination of a stable marsh platform in the Barataria estuary indicates that the source of the sediment is a combination of edge erosion of the emergent marsh
and subaqueous erosion of recently submerged sediment along the perimeter of the platform. Sapkota and White (2019) measured edge erosion rates (in red) at the sites
labelel Hav, MP3 and Week on the image at the top center. The accretion and surface elevation change values for the CRMS station are labeled in magenta and blue
respectively. Wilson and Allison (2008) described the process by which sediment eroded along the edges of marsh platforms is deposited on the platform by accretion, as
seen in the profile sequence in the upper left. The formation of a natural sediment berm along the edge of the marsh platform on the north side of Bay Batiste can be seen on
the LIDAR Digital Elevation Model in the upper right
CRMS imagery data indicates that the magnitude of loss by edge erosion is partial offset be deposition within and infilling of ponds in the interior platform. This is clearly
visible in a comparison of land/water interpretations by the USGS at CRMS site 0173 in the upper right. This configuration suggests that wetlands losses due to edge erosion
are partially offset by the infilling of interior ponds, and may explain why anecdotal evidence of changes in the marsh tends to favor loss over gains – because it is so much
easier to see the evidence of edge erosion than it is to see infilling of interior ponds.
The emplacement of berms of dredged sediment along the edges of the marsh platform would serve dual purposes of mitigating losses due to edge erosion and
supplementing the natural accretion processes on the marsh platform. The berms would wash away over time, but they would serve to protect the platform edge from wave
erosion and a portion of the sediment would be carried onto the platform by tidal exchange. The process could be repeated after the berms wash away. A proposed source of
sediment would be material dredged from the Mississippi River channel and transported to the project site by barge. This process has the capability to offer long-term
sustainability of these marshes.

Accretion data is measured at CRMS stations by a set of procedures in which a white feldspar
powder is spread on the surface of the marsh at designated locations around the boardwalks.
At regular intervals sediment samples are recovered by inserting a tipped slim copper tube into
the soil column and filling it with liquid nitrogen. This process freezes the sediment around the
tube and allows for the extraction of an undisturbed core-like sample. The surface created by
the feldspar powder is obvious as a white layer within the core. The thickness of sediment
accreted at the site can be measured above the white layer. The methodology for measuring
surface elevation change consists establishing a rod surface elevation table (R-SET) by driving
the rod to refusal and surveying its elevation. A set of fiberglass rods are suspended from an
arm which is perpendicular to the rod. This allows for the direct measurement of the elevation
of the surface of the marsh relative to the R-SET. Land area changed is measured by the USGS
by a sophisticated comparative interpretation of satellite imagery over time.

