Thin Layer Sediment Placement: Evaluating an Adaptation Strategy to
Enhance Marsh Resilience Across the NERRS
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Introduction Project Approach and End User Engagement

Tidal marshes provide key ecosystem services, but are
threatened by sea level rise. Eight NERRs are conducting A collaborative learning approach will
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Surveyed End Users

* An initial project survey was completed by 86 individuals
representing a variety of organizations, as shown below.
Follow-up interviews were conducted with 32 of those
individuals to obtain additional input..
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Core Research Questions

‘ ‘ e i, s sediment addition an effective adaptation strategy for marshes facing SLR?
low marsh colonizes \ \ | A How does marsh resilience respond to different levels of sediment addition? and
\ A Thl ey N N How do low versus high marsh habitats differ in response to sediment addition?
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Experimental Design Preliminary Vegetation Results

Experimental Treatments

* Elevation (high and low; all sites)

* Sediment thickness (7 cm and 14 cm; all sites)
 Biochar (3 sites) b ol — SNl A | |
. Sediment type (quarry Vs dredge; 5 Sites) L “ K ‘ o ke 2 1 g aLe) e 120 4 120 - l

Low Marsh High Marsh
(WQG = Waquoit Bay; NAR = Narragansett Bay, CBV = Chesapeake Bay, Virginia; NOC = North Carolina, ELK = Elkhorn Slough)
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Experimental Sampling Design

* Blocked design

* 2 types of controls (frame and no frame)

* n=10 blocks (5 each in high and low marsh zone)
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Vegetation (cover, c.omposmon, canopy height) Data from 5 Reserve Sites from 2018 Fall Sampling (approximately 5 months post sediment addition). Treatments include 7-cm
* Crabs .(burrow density and Presence) et e 1N 2 T Y | quarry sediment addition plots (labelled “7’), 14-cm quarry sediment addition plots (labelled “14”), 14-cm biochar addition plots
» Elevation (referenced to project benchmarks) % NSRS v s Py %, (Iabelled “B”), and 14-cm dredged sediment plots (labelled “D”). Control Plots (labelled “C”) represent both framed and
* End of Study (pore water chemistry, soils, accretion) e L lanae unframed plots. Point intercept methods were used to calculate percent cover. Data represents average sums across all plots in
' TR T O s i S the different treatments. Data for species were summed within each plot explaining >100% cover in certain treatments.
Initial data indicate slower recovery in the low marsh plots (compared to high marsh plots) and faster recovery in the thinner
addition plots (7-cm) than 14-cm plots across both marsh elevations. Note: Potential “edge effect” issues are being addressed.
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Project Timelines _, _
. Pre—.restoratio.n.mopitorir.lg in Fall of 2017 or Spring of 2018 gadiment Addition
* Sediment addition in Spring of 2018 at all sites. Goodwin Islands (Time Series Photos)
* Elevation surveys immediate after sediment addition 025 High Marsh Blocks (7 Cm Addition)

* Vegetation and elevation data collected every six months. April 2018 June 2018  Sept 2018 Issues with retaining sediment in frames...
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Some Challenges Encountered in Field Plots....

Idealized Trajectory

Increase in elevation (m)
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Example survey data from Chesapeake Virginia post sediment
addition. Data indicates target plot elevations were slightly
exceeded in each category (7 cm, 14 cm, and dredge sediment
addition) across both marsh zones. At other sites, plot

elevations slight below targets (compaction issues).
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