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Deployment of sediment profiling camera used to track the distribu
tion of dredged material deposits beneath the water surface 

Navigation interests must 

find several thousand 

acres of new disposal sites each 

year for dredged material 

(Francingues and others 1985). 

This task is especially 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-

tion, several groups have pro

posed that placing dredged mate

rial in relatively thin, uniform 

layers reduces the environmental 
impacts from dredged material 
placement enough to make dis

posal in some areas environmen
tally acceptable. These proposals 
are supported by works that 

show impacts to infauna and 

marsh vegetation are correlated 

with overburden thickness, for ex
ample, Zaremba and Leatherman 

(1984) and Maurer and others 

(1986). 

Although thin-layer disposal can 

reduce environmental impacts in 

several habitat types, few studies 

of the environmental effects of 

this disposal technique have 
been conducted (TAI Environ
mental Services Inc. 1987, 1988, 
Cahoon and Cowan 1988, Wilber, 

Luczkovich, and Knowles in prep

aration). Such studies are 
needed to document the environ
mental effects of thin-layer dis
posal and should lead to wider ac
ceptance of this management 
technique. 

This article is the second in a se

ries chronicling the use of thin
layer disposal in coastal habitats. 
The purpose of the series is to de

scribe environmental effects re

sulting from placing dredged ma

terial at different thicknesses in 
coastal habitats. This series will 
be complemented by Enuironmen· 
tal Effects of Dredging Technical 
Notes that synthesize this infor

mation with the technical litera

ture and integrate it with infor-

. mation about engineering as

pects of thin-layer disposal. This 

article summarizes a report by 

TAI Environmental Services Inc. 

(1987) done under the direction 

of the U.S. Army Engineer 
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District, Mobile that examined 
an estuarine area in Mobile Bay, 

Alabama, up to one year after 

dredged material was placed on 

the bay bottom in a layer that 

generally ranged from 15 to 60 
centimeters thick. 

Background 

Nester and Rees (1988) provides 

a general description of the Fowl 

River, Alabama, navigation chan

nel and specific comments on 

equipment used to place dredged 
material in thin layers at this 
site. Briefly, the Fowl River 
navigation channel is a second

ary channel to the Mobile Bay 

ship channel and is used primar

ily by commercial fisherman and 
recreational boaters. Opposition 
to open-water disposal and insuf

ficient upland disposal areas 
made maintenance of the chan

nel difficult. For several years, 

the Mobile District had been 
planning to use thin-layer dis
posal during the expansion of the 
Gulfport Harbor, Mississippi, 

ship channel. (This work was 

begun in July 1992 as part of a 

national demonstration project 
on the effectiveness of thin-layer 
disposal.) The Fowl River project 
provided an opportunity to test 

equipment that could be used in 

the Gulfport Harbor project and 
to examine some of the envi

ronmental consequences of this 
dredging technique. 

The dredging was done from July 

26 to August 27, 1986. Approxi

mately 145,000 cubic meters of 
40 percent sand, 50 percent silt 

dredged material was placed in a 
97-hectare disposal area south of 
the channel; general depths were 

1.2 to 3.4 meters. A hydraulic 

dredge equipped with a 6-blade 

basket cutterhead pumped mate
rial through a 51-centimeter (20-
inch) pipe approximately 1,300 

11111�11�i111IOOii�i111111�11�11i 
3 5925 00250 8346 

2 

meters to the disposal area. To 

allow movement of the dredge 

and discharge outlet, the dis

charge pipe passed through two 

steel vertical swivel ball joints, 
one about 180 meters from the 
dredge, the other about 60 me

ters from the outlet. A wing

mounted baffle plate was used at 

the outlet to spread the slurried 

material. Discharge occurred at 
the water surface. Placement of 
material was controlled by an

choring the barges with the 

swivel joints and then moving 

the barge with the discharge out

let over an arc of up to 300 de
grees and a 60-meter radius. 
Barges were relocated to differ

ent parts of the disposal area as 
needed. 

Environmental 
studies 

Several types of monitoring data 

are available from the Fowl 
River project. Precision bathyme
try was measured before dredg
ing and 6 and 20 weeks after 

dredging had ceased. Sediment 

profile imagery was done before 

dredging, and 2, 6, 20, and 52 

weeks postdredging. Water qual

ity, primarily total suspended sol
ids (TSS) and dissolved oxygen 
(DO), was measured before and 

during dredging. Infauna abun

dance, diversity, biomass, and re
cruitment were examined before 

dredging and 2, 6, 20, and 52 
weeks postdredging. Fish abun

dance and diversity were exam

ined at the same times as the in
fauna data. The more important 
aspects of these data are summa
rized below. 

Bathymetry 

Monitoring the distribution of 

dredged material in an open

water thin-layer disposal project 
can be difficult. Under typical 
field conditions, the accuracy of 

precision bathymetry is ± 15 to 
20 centimeters, which approxi

mates the design thickness of the 

dredged material layer. In con

trast, sediment profile imagery 
often can quantify the thickness 
of dredged material layers only a 

few centimeters thick, but typi
cally cannot quantify thicknesses 

greater than 15 to 20 centime

ters. Thus, both techniques may 
be necessary to fully quantify the 

areal coverage and thickness of 
disposed dredged material. 

The target design thickness of 

the dredged material layer was 

15 centimeters. Six weeks after 
disposal had ceased, precision ba
thymetry indicated 82 hectares 

had received at least 15 centime
ters of dredged material. Approx

imately 60 percent of that area 

was immediately outside two 
sides of the disposal area and in 
the direction of the prevailing 

currents. About 20 hectares had 

received at least 30 centimeters 

of dredged material. These re
sults generally agree with the 
sediment profile imagery, except 
that the sediment imagery 

showed dredged material covered 

about 129 hectares. It was not 

surprising that sediment imag
ery showed a greater extent of 
coverage than precision bathyme

try because the imagery can de
tect thinner layers of dredged ma

terial. As expected, the dredged 

material deposit decreased in 
area and thickness over time. 
One year after disposal, sedi

ment profile imagery indicated 
that the area of the deposit had 

decreased by 10 to 20 percent. 

TSSandDO 

Approximately two weeks after 
dredging began, TSS concen

trations were measured at 12 sta

tions (5 stations downcurrent of 

the discharge, 6 perpendicular to 

the current, and 1 reference sta
tion). TSS concentrations varied 
considerably with depth and 
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between replicates (that is, 

days), but varied little between 

tidal stages. Figure 1 illustrates 

the typical pattern of TSS concen

trations in surface waters; high

est TSS concentrations were 30 

meters from the discharge in all 

directions and background levels 

were generally reached 120 me
ters from the discharge. A sim

ilar pattern was seen for bottom 
waters except that TSS concen

trations 30 meters from the dis
charge typically ranged from 400 

to 600 milligrams per liter and 
did not approximate background 

levels until 400 meters from the 
discharge. 

Several agencies have expressed 
concerns that plumes of dredged 
material lead to hypoxic condi
tions detrimental to fish and 

150 

other marine/estuarine re

sources. This concern was exam
ined during the Fowl River proj
ect by measuring DO concentra

tions at the same stations and 
times TSS measurements were 

taken. Averaging over depth, the 

mean values of DO concentra

tions ranged from 3.6 to 4.8 milli

grams per liter during the early 
morning hours and from 8.5 to 

9.5 milligrams per liter during 
the afternoon. Approximately 2 
weeks before dredging began, 

mean DO concentrations at eight 
stations in the vicinity of the dis

posal site ranged from 4.8 to 7 .5 

milligrams per liter during the 
day. Contrary to what is often 

suspected by regulatory agencies, 
only a very weak inverse relation
ship occurred between DO and 
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TSS concentrations (Figure 2). 

Weak relationships among these 
parameters appear to be the 

norm for well-flushed areas 
(Houston and others 1989). 

Infauna abundance 
Infauna were sampled at 60 sta

tions in and around the disposal 

area about 2 weeks before dredg

ing began and 2, 6, 20, and 52 
weeks after dredging stopped. 

The 60 stations were divided into 

three groups based upon the 2-

week postdisposal sediment pro

file imagery: 16 stations that had 
a dredged material overburden 

(disposal), 14 stations adjacent to 

the area with a dredged material 
overburden (fringe), and the re
maining 30 stations (reference). 
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Figure 1. Median concentrations of total suspend
ed solids (TSS) in surface waters at various distan
ces from the dredged material discharge; data col
lected north and south of the discharge were along 
transects perpendicular to the prevailing current 

Figure 2. Relationship between concentrations of 
total suspended solids and dissolved oxygen; al
though statistically significant, the inverse relation
ship is very weak 
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Polychaetes, peracarid crusta
ceans, and bivalves dominated 
the infauna! community both in 

terms of numbers and species. 

Total infauna! abundances typi

cally ranged from 800 to 1,400 or
ganisms per square meter (Fig
ure 3). Sediment profile imagery 
indicated extensive reworking of 

the dredged material by infauna 

in some areas during the 2-week 

postdisposal survey. There was 
no statistically significant differ

ence in the abundance of infauna 
between the three groups of sta
tions at this time interval. How

ever, within the disposal area, a 

weak correlation appeared to 
occur between the thickness of 
dredged material and total infau
na! abundance (Figure 4). Rela
tively thick deposits of dredged 

material (30+ centimeters) had 

fewer infauna! organisms 2 and 

6 weeks postdisposal than areas 
with less than 15 centimeters of 
dredged material. However, this 
pattern was reversed one year 

after disposal. 

Conclusions 

Precisely controlling the deposi

tion of dredged material in open 

water is difficult. Despite being 
one of the first attempts to con
trol deposition of a thin-layer of 
dredged material in open water 

precisely, a considerable amount 

of control was achieved in the 

Fowl River project. The project's 

target was to place 145,000 cubic 
meters of dredged material in a 
96-hectare disposal area at a 

nominal thickness of 15 centime

ters. Precision bathymetry and 
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sediment profile imagery showed 
that 6 weeks after disposal had 
ceased, dredged material from 

the Fowl River project covered 

129 hectares. The thickness of 

dredged material was less than 
15 centimeters over 36 percent of 

the area, 16 to 30 centimeters 
over 48 percent of the area, and 

deeper than 30 centimeters only 

over 16 percent of the area. All 

of this material was within the 

planned disposal area or the 530-
meter-wide buffer zone surround

ing it. 

Open-water disposal did not lead 

to unacceptable water quality 
conditions. Temporary eleva
tions in TSS concentrations were 
generally confined to the disposal 
and buffer areas. Further, TSS 

concentrations had very little ef

fect on DO concentrations. 

D 1-15 cm 

• 16-30 cm 

• 30+ cm 

2 6 20 52 

Time Relative to Disposal (Weeks) Weeks After Disposal 

Figure 3. Abundance of infauna (number per 
square meter) before and after disposal within the 

disposal, fringe, and reference areas 
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Figure 4. Relationship between abundance of in
fauna (number per square meter) and thickness of 
dredged material layer 



Recolonization of the dredged ma

terial by infauna occurred rap

idly. Areas whose overburden 
was less than 15 centimeters had 
infauna! abundances that approx

imated background levels 2 
weeks after dredging had 
stopped. Areas that received 

more than 15 centimeters of 

dredged material required about 

20 weeks to approximate back

ground levels. Total fish abun

dances (not reviewed in this arti

cle) did not appear to be affected 

by the dredging, but some spe

cies may actually have been at
tracted to the disposal area for a 

short time (for example, spot and 

fringed flounder). 

For further information on this 
subject, contact Dr. Pace Wilber 
at (601) 634-4258. 
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This issue presents the second in a series of ar
ticles chronicling the use of thin-layer disposal 
of dredged material in coastal habitats. An es
tuarine area in Mobile, Alabama, was studied 
up to one year afler dredged material was placed 
on the bay bottom in a layer that generally 
ranged from 15 to 60 centimeters thick. 
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