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Definition

= Purposeful placement of thin layers
of sediment (e.g., dredged material
In_an environmentally acceptable
manner to achieve a target elevation
or thickness (Berkowitz et al. 2019).

= Thin layer placement projects may
iInclude efforts to support
iInfrastructure and/or create,
maintain, enhance, or restore
ecological function (Berkowitz et al.
2019).
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PURPOSE: The following document provides a technical definition of thin layer placement
(TLP) activities for U.5. Army Corps of Engineers (USACE) applications. A discussion of the
development, history, and examples of TLP applications are also provided.

BACKGROUND: Sediments are routinely intentionally placed into the environment to achieve
beneficial outcomes, including beach nourishment, wetland creation, and other activities (Landin et
al. 1989; USACE 2015; National Research Council 1995). Many publications and reports document
the beneficial use of sediment, including dredged matenals, to support infrastructure and enhance
ccological outcomes (Yozzo et al. 2004; USEPA and USACE 2007; Faulkner and Poach 1996).
Recently, increasing interest has focused on the placement of dredged sediments in thin layers; this
provides opportunities for sediment management, beneficial use of dredged material, and ecological
restoration or enhancement (Wilbur et al. 2007; Smith and Niles 2016; Berkowitz et al. 2017).
Several terms associated with TLP appear in literature (Table 1), highlighting the need for further
discussion of the topic and a definition specific to USACE applications.

Table 1. Terms associated with TLP within available literature
Term Source

Artificial sediment er ent La Peyre et al. 2009
Thin layer placement USACE, others

Thin layer deposition Ford et al. 1999
Sediment subsidy Mendelssohn and Kuhn, 2003
Sediment slurry i vaddition/amend it Schrift et al. 2008
Sediment enrichmeant Slocum et al, 2005

Thin layer sediment renourishment Croft et al. 2008

Thin layer disposal USACE, others

Marsh Nourishment CPRA 2018

BENEFITS OF TLP: In the late 1970s, practitioners began investigating potential benefits of thin
layer sediment applications (Reimold et al. 1978). The application of thin layers of sediment may
have advantages over traditional, thicker sediment placement applications in a variety of
environments where thicker layers of sediment pose potential challenges to natural resources,
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Current Status of TLP Projects

» Relatively new method of beneficial use of dredge material
» Little formal guidance (new guidance in development)
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Salt Marsh Structure and Function
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Salt-marsh zonation depends on the tidal elevation gradient, with species that are adapted to the inundation frequency,
including extreme flooding and storm events. Picture: Larsen et al., USGS Open-file Report 04-1302.



SLR and Salt Marsh Structure and Function
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Gonneea et al., 2019. Salt marsh ecosystem restructuring enhances elevation resilience
and carbon storage during accelerating relative sea-level rise. Estuarine, Coastal and
Shelf Science, 217, 56-68.

Feagin et al., 2010. Salt Marsh Zonal Migration and Ecosystem Service Change
in Response to Global Sea Level Rise: A Case Study from an Urban Region.
Ecology and Society, 15(4), 14.



TLP and Salt Marsh Restoration

n S

» Placement depth not restrictively defined

= Wetlands nourishment ~ 6 inches thick

= Mobile Bay thin layer — 6 to 12 inches thick
* Wetlands and island creation > 12 inches
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TLP and Salt Marsh Restoration

Before Sedimentation After Sedimentation
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TLP and Salt Marsh Restoration

Particle size:

Other considerations:
» Sediment grain size

0.05mm-2mm
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Right: Irregularities caused by the discharge from the dredge
pipe, Jumbilee Cove, 2001. Photo credit: Cherie O’Brian



TLP and Salt Marsh Restoration

Other considerations:
= Toxic chemicals in dredge material

» Complete/partial organism burial from placement
DISSOLVED

PARTICULATE

b Ddgkr
~—  Feeding .

The Sea Floor as a Sediment Trap, Richard A. Jahnke

barrier to marsh

migration

low marsh
h:gh marsh

low ma

h marsh replaced
by wmarshreP

drownin,

=
' o o cumrent
o B ol
‘mud flat I b water
- - b level
high marsh
zone expands
thin-layer

sed:ment addition

Guidance fdmr't'ﬁ_ihr'i:lzéyer sediment placement as a strategy to enhance

tidal marsh resilience to sea-level rise, NERRs




Case Study — Pepper Creek

Location: Sussex County, Dagsboro, DE, US
Year: 2013 o
Project Type(s): Marsh restoration

INLAND BAYS
The main purpose of the project was to
mitigate the effects of marsh subsidence and
sea level rise.

ability to maintain elevation and keep pace with rising sea-levels.
(continued on page 6]
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Case Study — Jumbile Cove
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Case Study — Jumbile Cove

Top: 2,800 linear ft of geotube installed for restored marsh
protection. Left: marsh mounds before and after being
vegetated with S. alterniflora. Photo credit: Cherie O’Brian




TLP and Salt Marsh Creation
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Case Study — GISP
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TLP Ecological Considerations Overview

= Elevation change

» Physical and chemical make-up of the dredge material
= Organism burial

» Existing/planted vegetation

= Surface hydrology

= Naturally favored ecosystem/future ecosystem change
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Picture: Jumbile revegetation, Cherie O’Brian.
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~ Above Picture: Pepper Creek TLP, Bart Wilson.



TLP Emerging Research and Resources

= NOAA - NERRS Reserves = USACE - Environmental Lab, ERDC
https://www.nerra.org/reserves/science-tools/tlp/  https://tlp.el.erdc.dren.mil/
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What is TLP? Resources Case Studies Gallery Projects Map Portal List Server Points of Contact

g s
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GUIDANCE FOR THIN-LAYER SEDIMENT
PLACEMENT AS A STRATEGY TO ENHANCE
TIDAL MARSH RESILIENCE TO SEA-LEVEL RISE

The purpose of this site is to provide a source of The site contains a growing body of searchable - Please submit your TLP case study for consid-
information, knowledge, and experience on thin- resources pertaining to all stages of dredged- eration, enter the required information in the
layer placement (TLP) of sediment or dredged material based beneficial use projects, including Map Portal. After review by the site admins, you
material in Read More conceptualization, design, implementation and will Read More

long Read More

Welcome

Case studies, modeling tools, references, sediment data and other resources that may be useful in the context of thin layer placement projects are solicited
Please visit our Map Portal page to submit your case study for consideration and the List Server to submit your contact information and other resources that
might be relevant to TLP.

Thin-Layer Placement | 2021 All Rights Reserved | Environmental Laboratory | Engineer Research & Development Center
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