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Mixed Juncus/Spartina marsh, North Carolina, on which thin-layer
disposal of dredged material occurred approximately 10 years ago

Thin-Layer Disposal: Concepts and
Terminology
by
Pace Wilber
Areas acceptable for the disposal of
dredged material are becoming scarce,
pa1'ticulady for pr-0jects- surrnunded by
wetlands or open water. To help alleviate this situation, several US Army
Corps of Engineers (USACE) Districts
have noted that by proposing to place
dredged material in relatively thin, uniform layers (the exact thickness depends
on the project), additional disposal sites
can often be obtained. These sites become available because thin-layer disposal potentially reduces impacts to
biota, making disposal in certain areas

environmentally acceptable, or because
thin-layer disposal can make an upland
site- mo:re- useable-for certain aetivitiesafter dredging has ceased, making disposal easements more attractive to land
owners.
The independent development of the
concept ofthin-layer disposal by different
Corps Districts for use in different habitats has resulted in some confusing and
partly contradictory terminology. Headquarters, US Army Corps of Engineers,
via the Dredging Operations Technical
Support program (DOTS), has asked the
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US Army Engineer Waterways Experiment Station
to examine thin-layer disposal in its multiple forms
as applied by the various Districts. A first step in
this process is developing a more consistent
terminology.

standard high-pressure hydraulic units, and
standard low-pressure hydraulic units. Some
members of the dredging industry have claimed
a thin: layer can also be achieved with a bucket
dredge.
• Application of thin-layer disposal should not
cause a significant elevation-based habitat
change. While wetland creation sometimes requires small elevational changes that could be
achieved by depositing material in a thin layer,
such changes are more properly viewed as aspects of habitat development.
• Thin-layer disposal must include a conscious attempt to distribute dredged material in a particular manner. It cannot result by chance or solely
result from natural dispersive forces (although
natural forces can be used to help achieve a thin
layer of dredged material). If this restriction
were not present, thin-layer disposal could include many incidences of prop dredging and
open-water disposal (at least at the periphery of
the disposal footprint), obscuring the diligent
efforts of Corps Districts that are refining disposal techniques to better achieve a uniformly
thin distribution of dredged material.
• Thin-layer disposal should not be defined in
terms of a particular environmental effect because such a definition could become circular.

What is Thin-Layer D'isposal?
The overall goal in defining thin-layer disposal is to
draw attention to distinctions between this and other
dredging practices. Focusing on the distinctiveness of
thin-layer disposal will hasten an understanding of
the advantages and disadvantages of this technology
and enhance the Corps' ability to communicate those
findings to the public.
To achieve this goal, four factors must be considered when defining thin-layer disposal.
• The definition should be independent of the various techniques used to achieve a thin, uniform
distribution of dredged material. If the concept
of thin-layer disposal is defined in terms of a
particular dredging technique, usefulness of the
definition may become limited as dredging technology evolves. In addition, such a definition
may inadvertently discourage new applications
ofrelatively old dredging methods. The methods
used so far in attempts to achieve a thin, uniform
layer of dredged material include: specially constructed high-pressure spray disposal units,

Sediment cores do not show the distinct layering of dredged material that can be found
in other types of dredged material disposal sites
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The major difficulty in defining thin-layer disposal
is determining what thicknesses of dredged material
should be included. Within the Corps, thicknesses
from 0.5 inches to more than 3 feet have been termed
thin-layer disposal. Although a case-by-case examination shows that in each of these projects dredged
material was placed in a thin layer (relative to normal
local dredging practices) and achieved a noteworthy
environmental goal, not all of these cases should be
viewed as examples of thin-layer disposal. For example, the Corps often places material dredged from the
Mississippi River and its tributaries into containment
areas at thicknesses in excess of 10 feet. For several
years, the Vicksburg District hypothesized that by
limiting the thickness to 3 feet within new disposal
areas, they could transform farmland acreage that
was only suitable for low-money crops (such as soybeans) into acreage suitable for high-money crops
(such as cotton). A test of this innovative hypothesis
during the 1980s led to the production ofl .5 to 3 bales
of cotton per acre (an excellent yield for west-central
Mississippi). In this context, a 3-foot layer of dredged
material was a thin layer and placing material at this
thickness clearly benefited the Corps and landowners
in ways compatible with local environmental practices. However, these benefits were accrued by significantly changing the land's drainage characteristics
(via changes in elevation), creating a new type of
habitat. Therefore, such a project may be better
viewed as an example of habitat creation, rather than
thin-layer disposal.

or greatly hasten the recruitment of native biota to the
material without transforming the habitat's ecological
function.

What Habitats Are Suitable for ThinLayer Disposal?
The effects of thin-layer disposal have not been
rigorously studied and documented, especially if geographic differences in habitat characteristics and resiliency are considered. Thin-layer disposal has been
studied in shallow, subtidal sand/mud habitats in the
northern Gulf of Mexico (TAI Environmental Services, Inc. 1987, 1988; Nester and Rees 1988) where
PLl00-676 defined it to be 6 to 12 inches of dredged
material. It has been studied on a limited basis in
coastal and freshwater marshes (Cahoon and Cowan
1988) where it is often called spray disposal.* Finally,
it has been used in lakes and rivers.** Claims have
been made that thin-layer disposal could be done on
seagrass beds, subtidal oyster bars, and uplands.
However, because it is likely that even thin-layer
disposal could cause considerable damage in the former two habitats, any tests of thin-layer disposal in
these areas should be performed cautiously.

Relationship to Beneficial Uses of
Dredged Material
On several occasions, thin-layer disposal has been
referred to as a beneficial use of dredged material.
According to the USACE manual "Beneficial Uses of
Dredged Material" (USACE 1986), beneficial uses are
"all productive and positive uses of dredged material ... ranging from fish and wildlife habitat development, to human recreation, to industrial/commercial uses." Under the definition of thin-layer disposal
used in this article, this disposal practice is not compatible with the Corps' definition of beneficial use
unless it can be shown that thin-layer disposal rejuvenates or enhances the productivity of an area. Although it is reasonable to hypothesize that thin-layer
disposal may cause a temporary increase in secondary
pr-0duction (tests- ofthis hypothesis-arelIIlder-wayin marine habitats), such increases will probably be too
short to be considered a beneficial use unless dredging
cycles occur frequently in an area.

This example raises an important question: By
how much can natural elevations of a wetland be
altered without creating a new type of habitat? Although there is no ready answer to this question, an
adequate answer would have to consider habitat-specific conditions and, possibly, project-specific conditions. For example, it is expected that greater
changes in elevation could be effected without changing habitat type in unvegetated subtidal areas than in
most coastal marshes, although there are limits as to
how much subtidal bottoms can be elevated without
changing their ecological character. In addition, it is
also expected that the coastai marshes of"New England could tolerate greater changes in elevation without affecting habitat type than the coastal marshes of
Florida because of the greater tidal range in New
England. Thus, it is apparent that no broadly applicable definition of thin-layer disposal can include specific references to thicknesses of dredged material.
Given these considerations, the working definition
of thin-layer disposal is: any disposal of dredged material involving the purposeful, planned placement of
material at thicknesses that are generally believed to
either greatly reduce the immediate impacts to biota

*
**
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Steve Brown, US Army Corps ofEngineers, Falls Lake, NC,
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Troy Deal, Aztec Development Co., Orlando, FL, May 17,
1991.
'

TAI Environmental Services, Inc. 1988. "Monitoring
Environmental Impacts Associated with Openwater Thin-layer Disposal of Dredged Material at
Gulfport· Harbor, Mississippi," report to US Army
Engineer District, Mobile, Mobile, AL.
US Army Corps of Engineers. 1986. "Beneficial Uses
of Dredged Material," Engineer Manual 1110-25026, Washington, DC.

Upcoming Products from this Work Unit
Products from this work unit will include Technical
Notes on subtidal, intertidal, and upland applications of
thin-layer disposal. These notes will summarize the
history and environmental effects of thin-layer disposal
and provide general information on engineering
techniques and relative costs in each type of habitat.
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Wetlands Research & Technology Center Created
in the Environmental Laboratory
The US Army Engineer Waterways Experiment Station has long been recognized as a center of wetlands
expertise, having been involved in wetlands research for
nearly 20 years. Access to this expertise will reach a new
level as all facets of wetlands activities come together in
the Environmental Laboratory's new Wetlands Re··search-&·Technolog-y Center (WRTC).
The mission of the WRTC is to consolidate administrative, technological, and research skills. The resulting leadership, facilitation, and coordination of
wetlands science and work will be focused to meet the
needs of everyone who seeks answers to wetlands
related questions.
Russell Theriot, who will manage the WRTC, envisions that the Center will be able to competently field
questions on all ongoing Corps wetlands research.

"Through our wetlands interagency coordination
efforts we will also be able to keep all parties informed
about wetlands research coi:iducted by other federal
agencies," he said. Wetlands Regulatory Assistance
Program (WRAP) requests (to support Corps offices)
will be handled by the Center, as well as information
·about training, ·h"lcluding workshops and sBminars,
and technical-guidance document requests.
The Center will focus on serving the needs of the
Corps, but will be :;ible to respond to other Army
requests as well as those of the Navy and Air Force,
other federal and state agencies, academia, industry,
and the general public.
The telephone number of the WRTC is (601) 6344217; requests can be faxed to the Center at (601)
634-3664. For FTS 'calls, the prefix is 542.
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Sea Turtle Studies Associated with
Hopper Dredging Projects
the Corps of Engineers, Federal and state agencies,
and academia.
Integrated efforts from trawling surveys, biotelemetry, and aerial surveys will provide valuable basic
biological information on the life history, behavioral
patterns, and spatial and temporal occurrence of sea
turtles in the South Atlantic channels maintained by
hopper dredging. These studies will help define and
refine windows of time when turtles are absent or
least abundant.
Measures being tested include use of a trawler to
capture and relocate turtles, hydroacoustics to detect
turtles, techniques to disperse turtles from the dredging pathway, a flexible turtle deflector attached to the
draghead, and a new draghead design. Deterrent or
dispersal techniques which show promise include seismic/acoustic pneumatic devices, sound, physical disturbance, and water jets. Monitoring and evaluation
of the results from these modifications and alternative
equipment will be assisted by endangered species observer programs instituted during dredging operations.
For additional information, contact Clark McNair
at (601) 634-2070.

Five threatened or endangered species of sea turtles occur along United States coastlines and are
potentially affected by hopper dredging activities.
Measures to protect sea turtles have evolved and
improved during maintenance dredging since the first
reported incidents at Cape Canaveral, Florida, in
1980, but mortality has not been eliminated. Substantial reduction in sea turtle mortalities has resulted from modifications in dredging equipment, operational procedures, and management practices. At
present, more complete sea turtle life history information is necessary to develop a long-term management
plan as well as modifications in dredging technology
to minimize sea turtle mortalities during dredging
activities.
Headquarters, US Army Corps of Engineers; US
Army Engineer Division, South Atlantic; and the US
Army Engineer Waterways Experiment Station are
sponsoring and conducting sea turtle studies along the
South Atlantic coastal region to develop a management approach to minimize impacts on sea turtles
during hopper dredging projects. These studies involve both biological and engineering research approaches and include cooperative participation from
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One potential solution to the problem oflocating
dredged material disposal areas is thin-layer
disposal. The concept of disposing dredged material in thin layers reduces possible
environmental harm, but the concept was developed by many Corps Districts concurrently and
thus different terminology and different interpretations of the concept developed. This issue's
lead article develops a more precise definition of
thin-layer disposal. Also reported on is a new sea
turtle project being undertaken by the Corps'
Headquarters, South Atlantic Division, and the
Waterways Experiment Station and the creation
of a Wetlands Research and Technology Center.

EFFECTS OF
DREDGING
This bulletin is published in accordance with AR 25-30 as an
information dissemination function of the Environmental Laboratory of
the Waterways Experiment Station. The publication is part of the
technology transfer mission of the Dredging Operations Technical
Support (DOTS) Program managed by the Environmental Effects of
Dredging Programs. Results from ongoing research programs will be
presented. Special emphasis will be placed on articles relating to
application of research results or technology to specific project needs.
Contributions of pertinent information are solicited from all sources and
will be considered for publication. The contents of this bulletin are not
to be used for advertising, publication, or promotional purposes. Citation of trade names does not constitute an official endorsement or the
approval of the use of such commercial products. Communciations are
welcomed and should be addressed to the Environmental Laboratory,
ATTN: Dr. Robert M. Engler, U.S. Army Engineer Waterways Experiment Station (CEWES-EP-D), 3909 Halls Ferry Road, Vicksburg, MS
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