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Case studies of the thin-layer 
disposal of dredged material 
Gull Rock, North Carolina 
by 
Pace Wilber 

Lake Landing Canal, Gull Rock, North Carolina; disposal areas 
surveyed were the island at the mouth of the canal and the marsh to 
the left of the canal 

E ach year, navigation inter
ests must find several 

thousand acres of new disposal 
sites for dredged material. This 
task is becoming more difficult 
for projects surrounded by wet
lands or open water because 
dredged material can impair the 
ecological functions of these habi
tats. To help alleviate this situa-

1 tion, several U.S. Army Corps of 
Engineers Districts and members 
of the dredging industry have 

proposed that placing dredged 
material in relatively thin, uni-

. form layers will reduce environ
mental impacts associated with 
dredged material placement 
enough to make placement'in cer
tain areas environmentally ac
ceptable. These proposals are 
supported by Zaremba and 
Leatherman (1984), Maurer and 
others (1986), and other research
ers who show that impacts to in
fauna and marsh vegetation are 

correlated with overburden 
thickness. 

Although thin-layer disposal, that 
is, the planned placement of 
dredged material at thicknesses 
believed to reduce immediate im
pacts to biota or hasten recruit
ment of biota to the material with
out transforming a habitat's func
tion, potentially can reduce envi
ronmental impacts in some habi
tat types, few studies of the envi
ronmental effects of this disposal 
technique have been conducted 
(TAI Environmental Services, Inc. 
1987, 1988, Cahoon and Cowan 
1988). Such studies are needed to 
document the actual effects of thin
layer disposal, which can lead to 
wider acceptance of this manage
ment technique. 

This article is the first in a series 
chronicling the use of thin-layer 
disposal in marsh and subtidal 
estuarine habitats. The purpose 
of the series is to describe long
term environmental effects re
sulting from placing dredged ma
terial at different thicknesses in 
these habitats. Environmental 
Effects of Dredging Technical 
Notes will be published that syn
thesize this information and inte
grate it with information about 
engineering aspects of thin-layer 
disposal. This article summa
rizes the results of an examina
tion of a marsh along Lake 
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Landing Canal, Gull Rock, 
North Carolina, about 10 years 
after dredged material was 
placed in the marsh in 5- and 10-
centimeter layers. A more de
tailed presentation of the survey 
appears in Wilber and others (in 
preparation). 

Background 

In 1982, the Lake Landing and 
Boundary Canals, Hyde County, 
North Carolina, were mainte
nance dredged to a depth of -2.25 
meters mean sea level (msl) and 
width of 9.15 meters. In addition 
to this work, a 120-meter access 
channel to the Lake Landing 
Canal (9.15 meters wide and 
-2.25 meters msl) was con
structed in Wysocking Bay. 
About 8,000 to 12,000 cubic me
ters was excavated, consisting 
primarily of clay, silt, and fine 
sand. Detailed descriptions of 
these operations were prepared 
by the North Carolina Depart
ment of Natural Resources and 
Community Development (D. 
Gossett and T. Moore, unpub
lished report, May 13, 1982). 

Along the canals, dredged mate
rial was excavated with a barge
mounted, high-pressure hydrau
lic dredge that slurried material 
before spraying it onto marsh 
along both sides of the canals. 
The dredge had a multiple auger 
and rotating blade cutterhead. 
The effluent was discharged 
through a 15.2-centimeter line 
that split to feed two indepen
dent discharge nozzles. The best 
dispersal range for the material 
was achieved using 7.6-centime
ter nozzles. The approximate 
range of the spray along the ca
nals was 45 meters and the thick
ness of accumulated dredged ma
terial measured from 1 to over 10 
centimeters, but was most com
monly about 5 centimeters. 

Variations in thickness resulted 
from the logistics of the dredge 
operation and effects of winds on 
the spray. Most of the material 
placed in the island disposal site 
came from the work needed to 
create the access channel and in
volved similar equipment to that 
used to maintenance dredge the 
canals. The dredge had an auger
type cutterhead, a 20.3-centime
ter intake, and 15.2-centimeter 

discharge pump. At the dis
charge, a 15.2-centimeter booster 
pump and 8.9-centimeter nozzle 
was used to spray material onto 
the marsh via a single line. The 
thickness of accumulated 
dredged material measured from 
1 to over 20 centimeters, but was 
generally about 10 centimeters. 

The extensive marsh that bor
ders the Lake Landing Canal is 
similar to the low-salinity 
marshes of the nearby Pamlico 
River estuary. The more com
mon types of vegetation at the 
site are black needle rush (Jun
cus roemerianus), saltgrass (Dis
tichlis spicata), smooth cordgrass 
(Spartina alterniflora), and 
saltmeadow cordgrass (S. pa
tens). The marsh surface is rela
tively flat except for narrow 
berms along the canal banks that 
were created when the canals 
were dug during the 1800s. 

Postdredging studies 

In Fall 1991, two areas that re
ceived dredged material during 
1982 were surveyed to character
ize the long-term effects of the 
disposal operations. The canal 
site corresponded to the area 
that received about 5 centimeters 
of dredged material and the is
land site to the area that re
ceived ~bout 10 centimeters of 
materi13:1. In addition, two refer
ence sites (ref-1 and ref-2) were 
examined. Marsh characteristics 
examined quantitatively included 
aboveground plant biomass, 
plant density (leaves per square 
meter for black needle rush, 
shoots per square meter for all 
other species), relative elevation, 
soil bulk density, soil organic con
tent, and macroinfauna density. 
Qualitative sampling included ex
aminations of fiddler crab abun-

. dance, fish abundances, and soil 
layering (which was examined 
visually on site with a soil recov-

Samples with sediment probes showed no layering of dredged material ery probe). 
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All sites examined had robust 
stands of marsh vegetation (Fig
ure 1). In terms of biomass, 
black needle rush was the most 
common species at the canal, ref-
1, and ref-2 sites, consisting of 
88, 97, and 72 percent of the 
standing crop, respectively. In 
contrast, at the island site, most 
of the standing crop biomass was 
smooth cordgrass (45 percent). 
Plant density exhibited a similar 
pattern (Figure 2). Black needle 
rush was the most common spe
cies at the canal and ref-1 sites 
(59 and 73 percent of the total 
standing crop, respectively), and 
saltgrass was the most common 
species at the island and ref-2 
sites (32 and 40 percent of the 
total standing crop, respectively). 

Except for the island site, eleva
tions relative to the benchmark 
established for this project were 
similar. The mean elevations of 
the island, canal, ref-1, and ref-2 
sites were 25, 15, 12, and 18 cen
timeters, respectively. The mean 
elevation at the canal site, which 
was immediately adjacent to ref-
1, was 3 centimeters higher than 
that at ref-1. Although the differ
ence in elevation between the 
canal and ref-1 sites is consistent 
with the placement of dredged 
material, no layering was seen in 
the soil at the canal site. There 
was some evidence of soil layer
ing at the island site approxi
mately 5 to 8 centimeters below 
the surface, which is consistent 
with the relatively larger amount 
of dredged material placed in_ 

this area. In terms of quality, 
the soils at all sites exhibited the 
low bulk densities and high or
ganic contents typical of 
marshes. The island site had the 
highest bulk density (1.10 grams 
dry weight per cubic centimeter) 
and lowest organic content 
(22.5 percent) of the soils exam
ined, and ref-1 had the lowest 
bulk density (0.27 gram dry 
weight per cubic centimeter) and 
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Figure 1. Biomass (gram dry weight per square meter) of all 
vegetation surveyed at the disposal (island and canal) and reference 
(ref-1 and ref-2) areas 

highest organic content (69.8 
percent). 

Compared to other North Caro-
. lina marshes, aoundances or

macroinfauna at all four sites 
were somewhat low, although it 
is hard to make such compari
sons since very little information 
is available about the infauna! 
communities in this type of 
marsh. Peracarid crustaceans, ol
igochaetes, and polychaetes were 
the more common infauna! organ
isms. Ref-2 had the highest 
abundance of infauna! organisms 

(2,003 per square meter), mostly 
reflecting a relatively high den
sity of peracarid crustaceans; ref-

. LhacLtheJowest abundance Jl 46 
per square meter). Cursory sam
pling for large mobile macro
invertebrates and fishes docu
mented one species of crab and 
two to four species of fish at each 
site. 

Environmental effects 

In general, the parameters sur
veyed indicate a broad spectrum 
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Figure 2. Shoot density (per square meter) of all vegetation surveyed 
at the disposal (island and canal) and reference (ref-1 and ref-2) areas 

of natural variability. The lack 
of predisposal information from 
the North Carolina site precludes 
identifying the cause of all differ
ences that exist between disposal 
and reference areas. Despite 
this caveat, several observations 
can be made. 

All sites examined had robust 
stands of marsh vegetation. In 
addition, soil bulk densities, or
ganic contents, and faunal distri
butions indicate productive 
marshes. Several characteristics 
of the disposal sites differed from 
reference sites in ways consistent 
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with the deposition of dredged 
material, including higher eleva
tions, higher soil bulk densities, 
lower soil organic content, and 
lower vegetation cover at the dis
posal sites. 

Alternatively, in this portion of 
North Carolina, debris often 
washes into marshes during 
storms or periods of exception
ally high tides. Some effects of 
this debris on marshes have been 
examined (Knowles 1989), and 
they are similar to some effects 
created by dredged material (per
sonal observation). Given the 

variations in shoreline orienta
tion and distances from the 
water among the sites examined, 
the observed minor differences in 
soil and vegetation characteris
tics also could have resulted from 
different natural disturbance 
frequencies. 

The most obvious difference be
tween disposal and reference 
areas was the relatively high 
abundance of smooth cordgrass 
at the island site. This differ
ence could have resulted from 
the dredged material slowing soil 
drainage (and thereby increasing 
salt content via evaporation), 
leading to conditions that favor 
more halophytic vegetation. 
Alternatively, the difference may 
result from the increased expo
sure of the island to wave over
topping and salt spray. The sig
nificance of this difference is un
clear since the type of vegetation 
predominant in the area before 
dredging is not known. 

Conclusions 

The principal impacts from plac
ing dredged material in marshes 
are the smothering of existing 
vegetation and alteration of habi
tat via changes in soil hydrology. 
At Gull Rock, North Carolina, 
thin-layer disposal reduced or 
eliminated these impacts. Al
though some smothering of vege
tation occurred during disposal 
operations (D. Gossett and T. 
Moore, North Carolina Depart
ment of Natural Resources and 
Community Development, unpub
lished report, May 13, 1982), this 
was mainly due to the large vol
umes of water involved in the 
spraying operations. Despite 
these disturbances, revegetation 
occurred relatively quickly. 

·Placing dredged material in a 
layer generally 5 centimeters 
thick did not lead to a significant 
change in the vegetation 



community or use of the marsh 
by animals. The implications of 
placing dredged material in a 
layer generally 10 centimeters 
thick are less clear. Although 
such placement did not lead to 
creation of upland or high marsh 
habitat, it may have altered soil 
drainage, resulting in conditions 
that favored a different marsh 
plant community. 

In Louisiana, thin-layer disposal 
has created a few small upland 
mounds within marshes (Dr. 
Mark LaSalle, Mississippi State 
University, unpublished report, 
Marsh 2, 1992). Such mounds, 
however, were not seen at Gull 
Rock, indicating that thin-layer 
disposal greatly reduces the ex
tent of this type of alteration. 

Additional studies are underway 
to describe additional applica
tions of thin-layer disposal and 
to fully characterize the types of 
equipment needed to implement 
thin-layer disposal in various 
types of habitat. 

For further information, contact 
Dr. Pace Wilber at (601) 634-
4258. 
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Dredging Calendar of Events 
November 17-19, 1992 - Corps/EPA Dredged Material Testing Assessment and Management Seminars, 
San Francisco, CA. POC: Dr. John Simmers, (601) 634-2803. 

December 1-3, 1992 - Dredging Research Program Field Review Group Meeting, Orlando, FL. POC: 
Clark McNair, (601) 634-2070. 

December 1-3, 1992 - Beneficial Uses of Dredged Material Workshop, New Orleans, LA. POC: Thomas 
Patin, (601) 634-3444. 
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Placing dredged material in thin layers may 
reduce environmental impacts associated with 
dredged material placement enough to make 
placement in certain areas environmentally ac
ceptable. This issue begins a series of articles 
on the thin-layer disposal of dredged material 
in marsh and subtidal habitats. Thin-layer dis
posal at Gull Rock, North Carolina, is the topic 
of this issue. 

ENVIRONMENTAL 

EFFECTS OF 

DREDGING 

This bulletin is published in accordance with AR 25-30 as an information 
dissemination function of the Environmental Laboratory of the Water
ways 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 Pro
grams. 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 wel
comed and should be addressed to the Environmental Laboratory, 
ATIN : Dr. Robert M. Engler, U.S. Army Engineer Waterways Exper
iment Station (CEWES-EP-D), 3909 Halls Ferry Road, Vicksburg, MS 
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