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Discharge barge and spreading structure in operation 

Thin-Layer Dredged Material Disposal

Fowl River, Alabama, Test Case 

R. Douglas Nester and Susan Ivester Rees 
Environment and Resources Branch 
US Army Engineer District, Mobile 

Opposition to disposal of dredged material in Gulf of Mexico disposal 
material in the shallow estuarine sites, the lack of suitable upland dis
waters of Alabama and Mississippi has posal sites, and the questioned accepta
increased. Opposition has been based bility of upland disposal to local inter
primarily on three issues: short- and ests, the Mobile District designed a 
long-term impacts to biological program in which the dredged mate
resources, water quality impacts, and rial would be disposed in open water in 
creation of shallow areas in the estuar- a thin layer in the disposal site. In the 
ies. Because of the significant increases case discussed herein, conventional cut
in cost associated with disposal of this terhead equipment was modified, and 
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an operational program was designed to 
limit the dredged material to a thickness of 
approximately 6 in. 

Project Description 

Fowl River is a small coastal stream on 
the western shore of Mobile Bay in south 
Mobile County, Alabama (Figure 1). In 
1973 the US Army Corps of Engineers con
structed an 8- by 100-ft channel for commer
cial fishing and recreational boating inter
ests. At the time of construction, 
open-water and wetland areas (where diked 
disposal areas were constructed) were used 
for dredged material disposal. The project 
has been maintained three times in total 
and once in partial, each time experiencing 
disposal area problems related to a lack of 
adequate dredged material disposal storage 
capacity. These problems were highlighted 
by Hurricane Elena in 1985 when destruc
tion of a just completed maintenance job at 
the mouth of the river sparked renewed 
interest in establishing a long-term mainte
nance disposal plan for this project. 

The Mobile District, in coordination with 
Federal and state regulatory agencies, 
devised a plan combining upland and open
water disposal methods during mainte
nance in 1986. The open-water methodology 
involved "thin-layer" disposal, a form of dis
posal that was discussed during the late 
1970s in the Mobile District in preparation 
of the Feasibility Report for the Gulfport, 
Mississippi, Harbor navigation project. 
This technique required dispersal of main
tenance material over a large open-water 
surface. The dispersal is defined theoreti
cally by assuming that every grain of 
dredged material removed from the chan
nel and pumped to the disposal area would 
drop directly out of suspension to the bot
tom of the disposal at the particular deposit 
point. This thin-layer deposition was 
expected to have less short- and long-term 
impact on the aquatic ecosystem than con
ventional open-water disposal and, if it 
could be done cost effectively, would pro
vide an acceptable long-term dredging and 
disposal plan for many other small naviga
tion projects in the Mobile District. As part 
of this project, a year-long monitoring pro
gram was initiated to determine the physi
cal and biological impacts of the thin-layer 
disposal. 

The project has been maintained three times in total 
and once in partial, each time experiencing disposal 
area problems related to a lack of adequate dredged 
material disposal storage capacity. These problems 
were highlighted by Hurricane Elena in 1985 .... 
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Figure 1. Fowl River, Alabama 
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The extensive monitoring program was 
designed to answer a number of questions that had 
been raised by the agencies and public opposed to 
open-water disposal. The program was the result 
of extensive coordination between the Corps of 
Engineers and state and Federal regulatory agen
cies, including the US Environmental Protection 
Agency, National Marine Fisheries Service, US 
Fish and Wildlife Service, and Mississippi and Ala
bama state agencies. The monitoring program is 
discussed later in the article. 

Dredging/Disposal Equipment 

The portable dredge Georgia, otherwise known 
as the PD-20S, was used to dredge Fowl River dur
ing July-August 1986. The Georgia was built in 
1980 by the American Marine and Machinery Com
pany, Inc. (AMMCO), for the State of Georgia for 
maintenance dredging of the state docking facili
ties at Brunswick and Savannah. In July 1986, 
River Products, Inc., of Norco, La., secured the 
dredge for use on the Fowl River job. The Georgia 
is described in the following tabulation: 

Dredge Model/Series: PD-20S 
Manufacturer: American Marine and Machinery 
Company, Inc. (AMMCO) 

General 
Length: 70 ft 
Width: 22 ft 
Weight: 213,606 lb 
Draft: 41 in. 
Fuel capacity: 8,000 gal 

Pump 
Type: centrifugal 
Main pump horsepower: 1,125 hp 
Capacity: not available 
Suction diameter: 22 in. 
Discharge diameter: 20 in. 

Cutter Assembly 
Type: cutterhead 
Type: 6-blade basket 
Type: Florida Foundry 
Horsepower to cutter: 250 hp 

Working Capacity 
Digging depth: to 54 ft 
Production rates: 400-900 cu yd/hr 
Production rates (this job, 25-day avg.): 496 cu yd/hr) 
Pumping distances: to 4,000 ft 

Anchoring System 
Type: spuds and winches 

Transport/ Assembly Equipment Needed 
Information not readily available; however, 
dredge transported to this job via barge. 
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The dredge pipeline used during the project 
was a combination of 20-in. plastic pipe and steel 
pipe. The plastic pipeline used was manufactured 
by J. W. Christie, Inc., of Frisco, Tex. Each pipe 
was 20 ft long, 22 in. outer diameter, and 19-7/8 
in. inner diameter. The plastic pipeline was con
nected using a J. W. Christie, Inc., "Butt Fusion 
Joiner," which is a 230-volt, 9,800-watt, 45-amp 
heating device that heats to temperatures of 500° 
F. Dredge pipeline was assembled on shore in 
600-ft lengths and towed to the dredge for 
connection. 

The plastic pipe was connected to two steel ball
and-bell vertical swivels mounted on pontoon (mud 
bug) barges that were 30 ft long by 20 ft wide. 
The first swivel was located approximately 600 ft 
from the dredge; the second was located 3,800 ft 
from the first swivel, or 4,400 ft from the dredge. 
Both swivels were anchored in position. 

The discharge pipe was mounted on a floating 
barge approximately 200 ft from the second swivel 
via a ball joint. The discharge barge was 40 ft 
long, 15 ft wide, with a draft of 30 in. These mod
ifications were necessary for barge mobility and 
spreading of dredged material. The barge and dis
charge were modified and the end of the discharge 
pipe was fitted with a spreading device. 

The spreading device consisted of a wing
mounted baffle plate located just in front of the 
pipeline slurry discharge. The baffle plate is of all
steel construction and consists of two 3-ft sections 
of 6-in. H-beam welded to the top and bottom of 
the discharge pipe. The H-beam sections are fitted 
with a 3-ft-square section of steel plate (3/4 in. 
thick) that is pinned at the top and bottom. 

The baffle plate is connected with steel cable to 
winches mounted on either side of the discharge 
barge, which are operated by means of a small die
sel engine equipped with a hydraulic pump. The 
spreading device discussed above was the configu
ration found to be most productive. Other config
urations were attempted early in the disposal oper
-ation, -but these p-ro-ved ineffec-tiv€. 

Disposal Methodology 

The Fowl River Navigation Project was 
divided, for purposes of dredging, into two por
tions: the outer, bay portion of the project, which 
incorporated about 7,000 ft of channel, and the 
river portion, which incorporated about 7,300 ft of 
channel. The dredging requirement of the outer 
portion (the primary focus of this article) was the 
removal of about 190,000 cu yd of material, esti-



mated to be 40 percent sand, 50 percent silt, and 
10 percent sandy clay. Material was placed in a 
previously used open-water disposal area in 
Mobile Bay located just south of the channel. This 
area is approximately 240 acres in size, but the 
actual disposal site (total area impacted by the dis
charge of material) was somewhat larger. The 
river portion involves about 90,000 cu yd of mate
rial, primarily sandy silt, to be placed in a diked 
upland disposal area. 

The open-water disposal area is located in 
Mobile Bay, south of the Fowl River Navigation 
Channel (Figure 2). The northern limit of the dis
posal area is located 1,050 ft south of the channel 
and parallels the channel for approximately 4,000 
ft. The southern limit of the disposal area is not 
defined. All material within the channel limits 
from station 60+5 1 (western end) through 132+00 
(eastern end) was deposited in the disposal area to 
a theoretical thickness not to exceed 6 in. 

The Fowl River bay channel is 7, 149 ft long, 
with a bottom width of 100 ft and 5 ft horizontal 
to 1 ft vertical side slopes. The channel contained 
190,000 cu yd of maintenance material. The initial 
dredging was from station 96+92 to station 68+92, 
a distance of 2,800 ft. This portion of the channel 
contained approximately 108,200 cu yd (38.6 cu yd 
per foot of channel) of silty sand, with light silt 
and some clayey material, and was dredged to a 
depth of 14 ft be1ow mean lower low water 
(MLLW). This cut continued for 841 ft to station 
60+5 1, contained approximately 40,000 cu yd of 
sandy silt material (47.6 cubic yards per foot), and 
was dredged to a depth of 10 ft below MLLW. 
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Figure 2. Bay portion of Fowl River Navigation 
Project and disposal area 
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Based on these averages, it was assumed that the 
dredge would advance in the channel at the rate 
of 24 lin ft and 20 lin ft per operating hour for 
the 14-ft and 10-ft depths, respectively, dredging 
approximately 945 cu yd of material per hour. 

The dredge was then relocated to channel sta
tion 132+00, the eastern limits of the channel, and 
proceeded westerly to tie in to station 96+92, the 
original starting point. This portion of the channel 
is 3,508 lin ft long and contains only 41,800 cu yd 
of material. The dredge was expected to progress 
at a rate of 50 lin ft per operating hour in the chan
nel, dredging approximately 600 cu yd per hour. 

The dredge discharge pipe was placed with the 
first point of discharge designated "l." Station 1 
was located approximately 1,500 ft south of chan
nel station 128+00. As indicated earlier, the end of 
the line was steel dredge pipe approximately 200 
ft long with a baffle spreading device on the outer 
end and a swivel joint approximately 200 ft from 
the outer end. The discharge was moved by means 
of the baffle, which was attached to winches on the 
discharge barge and, when needed, with the assis
tance of a shallow draft tug. The discharge pipe 
was allowed to move by the swivel joint in an arc 
of about 300 deg. 

From the initial location, the discharge barge 
was moved in increments of 400 ft to the southwest 
toward the western limits of the disposal area in 
hope of reaching a point approximately 3,000 ft 
south of channel station 100+00. However, at chan
nel station 111+12, the plastic pipe separated, and 
the dredge was temporarily shut down. The bro
ken section of plastic pipe was removed and taken 
to shore for repair, and modifications in the dis
charge plan were made which required that the 
next point of discharge be moved to the northwest, 
to about channel station 109+00. The dredge con
tinued to proceed toward channel station 96+92 
and discharged the material in the northwest por
tion of the disposal area. Upon reaching channel 
station 96+92, the repaired pipeline was replaced, 
and the dischar-g-e barg-e wa-s-re-looatecl -3,600--ft
south of channel station 137+00. 

While the swivel joint was stationary at its var
ious locations, the discharge barge moved in a 
200-ft-radius, 300-deg arc around the swivel joint. 
The swivel joint was relocated at generally 1-hr 
intervals while the dredge was operating to ensure 
dispersal of the material. The large arc of the dis
charge line was reversed to the northeast toward 
the northern limits of the disposal area and back 
to the western limits while the dredge progressed 
in the channel. Because of the rectangular config-



uration of the disposal area, the length of the arc 
was reduced in size as the discharge was moved 
to the northwest. Although the arc was reduced in 
some areas, the discharge barge was moved at 
hourly intervals. 

Actual performance rates were 11 and 18 Jin ft 
of channel advance per operating hour and 487 
and 497 cu yd of material per hour in the 14-ft 
dredge depth and the 10-ft dredge depth channel 
sections, respectively. When the dredge completed 
the bay channel to its western limits, approxi
mately 78 percent or 184 acres of the disposal area 
had been used. The dredge began working on July 
26, 1986, and completed the job on August 27, 
1986. The discharge barge was moved a total of 
41 times during the job. 

The discharge barge was manned with one per
son per watch, supplemented by two or more per
sons to assist in moving and locating the discharge 
barge. Constant radio communication existed 
between the discharge barge and the dredge. 

Monitoring Program 

Activities. The monitoring program consisted 
of activities before, during, and after dredging 
and was designed to cover an intensive short-term 
period as well as the long term. Baseline informa
tion was collected 2 months and 2 weeks prior to 
the initiation of dredging. The 2-month predispo
sal data collection involved benthic sampling from 
60 fixed and 12 random locations within the actual 
disposal area, a surrounding fringe area, and a con
trol area. The 2-week predisposal monitoring was 
expanded to include hydrographic surveying, 
water quality sampling, trawling, and vertical sed
iment profiling in addition to the benthic sam
pling. During dredging, monitoring efforts 
focused on water quality sampling. Postdisposal 
monitoring efforts were the same as the 2-week pre
disposal plan, with the exception of water quality 
sampling, and occurred 2, 6, and 20 weeks after 

-the conciusion of· the disposai effort. A -52-week 
postdisposal sampling was also scheduled. 

Objectives. The long-term monitoring plan was 
designed to address several specific concerns. The 
primary objectives were to: 

• Measure and characterize disposal-induced 
suspended sediment fields as compared to 
ambient conditions. 

• Assess changes in sediment characteristics 
resulting from thin-layer disposal. 

• Evaluate the effectiveness of the particular 
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dredge plant used in attaining a uniform 
"thin-layer" overburden. 

• Determine the areal extent of overburden 
and changes in distribution of disposed mate
rial through time. 

• Determine the persistence of the overburden 
through time. 

• Assess the impacts of disposal on the 
benthos. 

• Establish the rate and method of recovery of 
the benthos to preproject conditions. 

• Determine whether use of the disposal area 
by fisheries resources changes, as compared 
with surrounding reference areas. 

Results. Preliminary analyses from the monitor
ing program permit the following generalizations: 

• Bathymetric surveys show that the thin-layer 
deposition ranged from 0.5 ft to 2.0 ft within 
the actual disposal area and from 0 to 1.0 ft 
in the fringe area. No dredged material was 
deposited in areas beyond the fringe zone. 

• No significant impacts to water quality 
parameters were detected, with the excep
tion of total suspended solids concentrations 
during the disposal activity. 

• No detectable differences in the macrofauna 
community were noted that could be attri
buted to the disposal activity. Trends in this 
community are explained by natural sea
sonal and spatial variability. 

• Sediment profile photography (vertical profil
ing) demonstrated that dredged material in 
some areas exceeded 8 in. in depth, which 
is the limit of the device. Broad reworking 
of the sediments occurred after the disposal 
by both physical and biqlogical forces. Three 
weeks after disposal, a broad recolonization 
occurred over the study area. 

• The overall fisheries data do not show any 
significant variability, either spatially or 
.tempor.a.lly:, .that can be linked to the pres
ence of the thin overburden of dredged 
material. 

Although these res\llts are preliminary and do 
not represent the results of the total data analysis 
program, it appears that thin-layer disposal of 
dredged material may prove to be a viable alter
native to upland, Gulf, or overboard disposal. In 
areas such as the northern Gulf Coast, where estua
rine systems are extensive and typically physically 
controlled, this technique may provide a method 
of dredged material disposal which is both econom
ically viable and environmentally acceptable. 



Corps Publishes New Dredging Regulation 

The US Army Corps of Engineers has recently published a new regulation 
concerning dredged material disposal. The regulation, covered in 33 CFR Parts 
209, 335, 336, 337, and 338, is referred to as "Discharge of Dredged Material 
into Waters of the US or Ocean Waters; Operation and Maintenance; Final 
Rule" and was announced in the 26 April 1988 Federal Register. 

The new regulation replaces guidance given in 33 CFR 209.145 (issued 22 
July 1974) and incorporates changes resulting from new laws, Executive 
Orders, court decisions, and policy changes. The intent of the law is to simplify 
implementation of the environmental protection requirements of Corps opera
tions and maintenance activities concerning dredging and disposal, while still 
protecting the environment. 

The new regulation provides a means for the Corps of Engineers to imple
ment its national dredging program in a manner which will weigh economic, 
engineering, and environmental factors. As a result of the regulation, the Corps 
will be better able to more consistently implement provisions of the Clean 
Water Act and the Ocean Dumping Act. In addition, there are updated proce
dures for complying with state water quality certification and coastal zone con
sistency requirements. 

Engler Named Chairman of Scientific Group 
of the London Dumping 

Convention 

Dr. Robert M. Engler, Manager of the Environmental Effects of Dredging 
Programs, Environmental Laboratory, Waterways Experiment Station, was 
elected Chairman of the next annual meeting of the Scientific Group of the 
London Dumping Convention (LDC) to be held in April 1989. Engler attended 
the 1988 meeting as a· U& delegate to the- Scientific-Group's- Annual· Meeting 
in London. The LDC, through formal treaty (61 member nations) governs the 
use of the ocean for waste disposal and management including dredged mate
rial disposal. As a delegate and technical expert, he presented results of Corps 
research, monitoring, and management activities regarding ocean disposal of 
dredged material. Significant accomplishments of this meeting of the LDC 
included differentiating dredged material from other wastes (for example, sew
age sludge and industrial sludges) and treating dredged material separately 
with broad multidisposal media management flexibility for all categories of 
material. 
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In this issue a test case for disposal of dredged mate
rial at a Fowl River, Alabama, site is described. 
Because of the increases in cost associated with dis
posal in the Gulf of Mexico, the lack of suitable 
upland sites, and the questionable acceptability 
of upland disposal to local interests, the Mobile Dis
trict designed a program for open-water disposal 
in a thin layer. Preliminary results of testing 

are presented. 

ENVIRONMENTAL 

EFFECTS OF 

DREDGING 

This bulletin is published in accordance with AR 310-2 as 
an information dissemination function of the Environ
mental 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 Dredg
ing Programs. Results from ongoing research programs 
will be presented. Special emphasis will be placed on 
articles relating to application of research results or tech
nology 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 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. Communications are welcomed and 
should be addressed to the Environmental Laboratory, 
ATTN: Dr. Robert M. Engler, U.S. Army Engineer Waterways 
Experiment Station, (CEWES-EV), P.O. Box 631, Vicksburg, 
MS 391�31 • •  , "" ·\�-::;_;,. 
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