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L O U I S I A N A

Utilizing Small Dredge 
Technology for Restoration of 
Marsh on Private Properties

ABSTRACT
Private ownership dominates Louisiana’s 10 million-acre 
coastal zone - With new tools, private landowners have 
the opportunity to play an important role in the future 
of coastal restoration.
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Utilizing Small Dredge 
Technology For 
Restoration Of Marsh 
On Private Properties
Introduction

Coastal land loss and its affects are far reaching and well documented 
in Louisiana’s coastal area. Since the 1930’s, coastal Louisiana has 
lost over 1.25 million acres of land to open water, and continues to 
lose land at the rate of 15,300 acres per year. This land loss crisis is an 
environmental and economic disaster that puts communities, wildlife, 
jobs, and way of life at risk. As the wetlands disappear, so does the 
natural protection they provide for millions of coastal residents, 
billions of dollars in oil and gas infrastructure, one of the nation’s most 
productive seafood industries and its critical navigation system.

Many factors have led to Louisiana’s coastal land loss crisis, including 
the leveeing of the Mississippi River which prohibits land-building 
sediment from nourishing and sustaining the wetlands. A vast 
network of shipping channels and oil and gas canals have allowed salt 
water to penetrate deep into the wetlands, and storms and hurricanes 
that devastate an already stressed system. Hurricanes Katrina and 
Rita in 2005, and the devastation of the Deepwater Horizon oil spill in 
2010 were especially traumatic to the already fragile Louisiana coast. 
Thus, an all-hands-on-deck approach is needed to bolster coastal 
Louisiana’s resilience to these complex array of threats and achieve a 
sustainable future.

Private ownership dominates Louisiana’s 10-million-acre coastal 
zone, with over 85% of the surface and/or subsurface rights 
privately controlled. Therefore, coastal landowners—whether private 
companies, families, or individuals—play an increasingly important 
role in the future of coastal restoration. 

Coastal restoration projects are expensive, however, and coastal 
landowners have come to rely on federal and state sources of funding 
for large scale projects to improve their properties. To date, there 
have been a myriad of coastal restoration programs and initiatives 
to address land loss at local, regional, and statewide scales. Federal 
programs include the Coastal Wetlands Planning Protection and 
Restoration Act (CWPPRA), the Water Resources Development 
Act/Louisiana Coastal Area program, and NRCS Wetlands Reserve 
Program, among others. The state of Louisiana has developed its 
State Coastal Master Plan, a 50-year vision and $50-billion plan 
for holding back the Gulf of Mexico and restoring vast acres of 
deteriorating wetlands. Additionally, parish governments and police 
juries have plans for properties within their purview.

It can be challenging for a landowner to expend the time and 
resources required to keep up with the plethora of programs, 
agencies, organizations, rules, and policies—not to mention available 
funding sources—that all move forward in tandem; all have an effect 
on coastal restoration and protection opportunities. 

Although funding exists for conducting restoration on private lands, it 
is highly competitive. As an example, the CWPPRA program and the 
state’s matching funds, totaling approximately $80 million per year, 
have been the traditional sources of funding utilized by landowners 
to repair and restore their lands. The program works to identify, 
prepare, and fund construction of coastal wetland projects. Since its 

inception in 1990, over 200 coastal restoration projects have been 
authorized, benefiting over 100,000 acres in coastal Louisiana. A 
typical CWPPRA project falls within a range of $20-40 million dollars 
to complete. With that size project, it is easy to see why competition 
is high—most landowners, including oil companies and parish 
governments, do not have that level of funding to commit to each 
coastal project to enhance and protect their lands. 

Although CWPPRA and other programs have been helpful to many 
landowners over the years, there is a need to explore and develop 
solutions for land loss on private lands that are smaller in scale than 
the typical projects conducted by federal and state agencies charged 
with restoration and protection of the coast. 

Small Dredge Case 
Studies at Audubon’s 
Paul J. Rainey Sanctuary
The hurricanes of 2005 (Rita) and 2008 (Ike) destroyed hundreds of 
acres of once continuous marsh in the National Audubon Society’s 
Paul J. Rainey Wildlife Sanctuary (Rainey) and the surrounding 
area of Vermilion Parish. Numerous shallow, open water areas were 
created on Audubon’s oldest and largest sanctuary and tidal flushing 
through nearby Freshwater Bayou Channel only exacerbated the 
conversion of marsh to open water (Figure 1). It became quickly 
apparent that the landscape was in need of remediation in order for 
its productivity to be sustained. 

In 2008, Audubon Louisiana, a state office of the National Audubon 
Society, began experimenting with small-dredge technology on the 
sanctuary. The following case studies explore Audubon’s experience 
with small-dredge technology and some of the challenges faced in a 
southwest Louisiana landscape.

Figure 1. Before (2004) and after (2008) hurricanes Rita (2005) and Ike 
(2008), illustrating the loss of contiguous marsh in the Rainey area.
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2008 Micro-dredge

During the summer of 2008, before Hurricane Ike, Audubon staff 
worked with Dr. Irv Mendelssohn and his research team from 
Louisiana State University (LSU) to conduct an experiment at the 
Rainey Sanctuary. Using a hand-held mud pump (micro-dredge), 
the team added four inches of sediment to small (10 x 12 feet) marsh 
plots (Figure 2). Two months later, Hurricane Ike made landfall and 
delivered a 9-foot storm surge that severely damaged the study 
area marsh. The marsh plots where sediment was added by the 
micro-dredge proved to be more resistant to hurricane energy than 
the surrounding marsh. These plots are still present today as the 
marsh around them continues to fragment.

2010-2013 Mini-dredge

In 2009, Audubon Louisiana staff approached a local construction 
company, Javeler Construction Co, Inc. located in New Iberia, with 
a proposal to design a small portable dredge. Javeler designed and 
constructed a small dredge, and ultimately donated it to Audubon 
Louisiana for proof of concept in 2010, effectively initiating the 
Audubon Louisiana Small Dredge Program. It was named the John 
James after Audubon’s namesake (Figure 3). The demonstration 
project was initially funded by a Toyota TogetherGreen grant and 
was continued through funding from the Walton Family Foundation. 

After obtaining a Coastal Use Permit for marsh restoration by a 
small dredge in a 16-acre, shallow, open water area, a team of 
researchers from LSU’s Wetland Biogeochemistry Institute was 
hired to provide scientific documentation after the dredging 
work was completed. For a year, Audubon tested the dredge to 
establish an efficient operating procedure while LSU designed the 
experimental site. 

The John James began dredge and fill operations for five 
experimental cells developed by the LSU team on June 9, 2011, 
and ceased on July 9, 2013 when the third cell (of five) was filled. 
Successes and trials were carefully documented over this time as 
staff continued to look for ways to augment and facilitate marsh 
restoration and management. 

Upon demonstration that the mini-dredge could successfully 

convert small ponds of open water to marsh at a minimal cost, 
additional opportunities were sought to rebuild marsh in the Deep 
Lake management unit on the Rainey Sanctuary. Although the John 
James was easy to operate with minimal man-power, it became 
clear that it would be inefficient for restoring open water areas of 5 
acres or more - and hundreds of acres of marsh in this management 
unit alone had converted to open water since 2005.

Technical specs and operation of the mini dredge:

The mini-dredge was designed as an open 24 x 9-foot pontoon 
barge 12 feet high that draws about 18 inches of water (Figure 
3). The barge construction is an aluminum I-beam frame and 
metal-grate deck over three rows of pontoon floats. An overhead, 
galvanized steel I-beam runs the length of the barge and extends 
over the bow by 4 feet. The 20 foot long, 6 inch square, steel spuds 
on the rear of the dredge act as stabilizers, pivots, or hold-fasts. 
The front cables are used to swing the dredge across the waterway 
dredging on a 24-foot arc. The dredge is transported on land by 
flatbed truck and lifted to and from the water by a crane. Because 
it has no propulsion, the mini-dredge depends on a tender boat for 
transportation and positioning when on water.

During the dredging process, the dredge is “walked” backwards, 
swinging across the waterway one spud at a time, moving the 
dredge back about 3-6 feet on every swing. The 15-hp Toyo pump 
is powered by a 35-hp diesel hydraulic unit and moves forward and 
backward along the overhead beam. It is lowered to the substrate 
by a hydraulic winch, agitates unconsolidated sediment without 
excavation with the help of a water jet ring, and pumps it up rather 
than sucking it up. It is rated to pump up to 70% solids at a rate of 
20 cy/hr through a 4-inch hose, up to 800 feet away. Tests during 
operation showed that this pump could produce 18 cy/hr of dense 
slurry with the potential to produce 25 cy/hr, through a 4-inch hose 
that is 560 feet long. Because of the thick, sticky mud that made up 
the borrow substrate in the canal, the pump had to be raised and 
lowered rather than dragged, making 10 to 12 holes about 3-4 feet 
wide in a line along a 24-foot radius arc. The maximum swing was 
about 45 feet, thus the 100-foot wide canal was traversed twice, 
once on each side.

Figure 2. Graduate students from Louisiana State University operated a 
“micro-dredge”  to fill the 10 x 12 foot plots. 

Figure 3. Audubon Louisiana’s John James mini-dredge.
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2015 - Amphibex 400

In 2015, staff met with representatives of Bertucci Construction, 
who had recently acquired a small dredge called Amphibex 400.
Audubon Louisiana and Bertucci worked together to develop a 
proposal to test the dredge’s capability to convert up to 15 acres of 
open water to mudflat suitable for marsh restoration. An additional 
project goal for Audubon was to be able to compare and contrast 
the larger Amphibex to the John James dredge in terms of cost 
and man hours to build marsh.

In the fall of 2015, Audubon Louisiana was awarded a Gulf Coast 
Conservation Fund Grant by the National Fish and Wildlife 
Foundation (NFWF) to proceed with the testing and conduct post-
restoration monitoring of the site, including sediment settlement 
rates and patterns, vegetative establishment, wildlife use of the 
site, and the borrow site re-sedimentation rates. Because the 
proposal site was already permitted for marsh restoration by a 
small dredge, it was possible to begin immediately on the project 
after the announcement of the award.  The Amphibex 400 began 
pumping on October 9, 2015, and completed operations on 
October 31, 2015, when the pond was determined to be full.

Technical specs and operation of the Amphibex 400:

The Amphibex 400 is 11.5 feet wide, 35.6 feet long, and 10 feet 
high, and it draws about 2 feet of water (Figure 4). It is only 11 feet 
longer than Audubon Louisiana’s John James mini-dredge, but 
it is rated to move 10 times more material in the same amount of 
time. The Amphibex 400 has a climate-controlled, enclosed cabin 
for one operator and two pivoting spuds and stabilizer pods that 
allow it to walk across shallow areas, land, or self-load to a flatbed. 
The maximum working depth is 16 feet because of the length 
of the spuds and stabilizing pods. It has an extendable boom 
with interchangeable tools for a variety of uses (cutter bucket, 
excavator bucket, rake, sprayer, etc.), can dig to a depth of 20 feet, 
and has self-propulsion to 8 knots when on water. The excavator 
arm that rotates side to side, reaches out roughly 20 feet away 
and uses the cutter blades to break up the substrate so that twin 
hydraulic slurry pumps can push the material into the hose. The 
arm is extended and is slowly drawn down and back to remover a 
strip of material, then is rotated and reaches out for the next strip. 
The spuds not only raise and lower, but tilt, so that they also “walk” 

backwards as they remove material. The 10-inch hose sported 
hose-floats to shore, and the discharge at Rainey was 3200 feet 
away without a booster pump, four times farther than the John 
James.

Case Study Findings
Project Site Preparation

Each site has its own challenges and opportunities, and a strategic 
assessment of limitations, resources, and opportunities is a critical 
part of initiating any dredging project. Site preparation and 
planning increases construction efficiency. Similarly, monitoring 
the site both during and after construction can providing insights 
to improve efficiencies for future projects.  

Prior to dredging with either the John James or the Amphibex 
400, the area was photo-documented for comparison with later 
imagery, access trails were created, containment was planned and 
placed, and a number of tools were installed in the pond to keep 
track of water levels and mud fill. 

In preparing for the John James dredging project, the experimental 
site was divided into five cells (approximately 1/3 acre each) as 
study replicates by the LSU’s Wetland Biogeochemistry Institute 
to study soil compaction and chemical maturation, and root 
development of colonizing marsh plants. Two of the five cells were 
not used, but received overflow material. Containment of bundled 
reeds or plywood to separate the cells was installed before each 
section was filled, and an outer containment was constructed of 
plywood to buffer the site from wind-generated waves and retain 
overflow material. Access corridors to and through the study site 
for use during dredging and monitoring were augmented with 
boardwalks to prevent damage to the existing marsh substrate.

For the larger Amphibex 400 project, the existing mini-dredge 
boardwalks were repaired and fortified. Additional access was 
created for the airboat which was used to monitor progress of the 
fill, move the hose, and to spread the dredged material (see next 
section). A walkway was added later during monitoring when the 
airboat was no longer needed. Only an outer containment was 
constructed for the Amphibex 400 project area consisting of hay-
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filled mesh tubes pinned between paired 2 x 4 posts. 

In consideration of the dewatering and settlement ratio learned 
from the John James project, 3 to 8 inches of fill above marsh level 
was expected to result in an elevation suitable for colonization by 
marsh vegetation. If compaction of material produces a resultant 
substrate that is too low, marsh plants will not thrive, and if too 
high, woody vegetation may establish instead of emergent marsh 
vegetation.

To visually monitor water levels and fill levels during dredging 
operations, PVC poles with color marks (Figure 5) were arranged 
in a grid. This was useful for making real-time decisions on how to 
position the outflow pipe, and to determine whether and where 
additional material was needed. The exact design of monitoring 
poles can be adjusted to specific needs of each project. 

In addition to water-level markers, 30 settling disks were placed 
randomly throughout the pond to measure fill and monitor 
compaction over time (Figure 5). Perforated metal disks with a 
pole through one of the holes were used so that the metal disk 
would lay on the bottom and stay in place during the fill operation. 
Each disk was documented with GPS location information and 
depth before sediment was added. After being covered by mud, 
a measuring stick can be used to determine fill thickness and 
amount of depression of the bottom by the overlying weight. 
This type of information can further guide decisions for future 
projects regarding placement of material to result in the desired 
topography.

   

Dredging Outcomes at Rainey

In summary, it took 234 hours of pumping with the John James 
mini-dredge to fill 1.02 acres to an average of one-foot depth. 
An additional two cells totaling 0.66 acres received overflow 
material, and an un-measurable amount of sediment was lost 
through the surrounding uncontained marsh. The work was 
spread intermittently over a period of two years, including the 
placement and maintenance of containment, performing repairs 
and maintenance on the dredge and hose, moving the dredge and 
hose, and timing dredging operations with suitable conditions 
(weather, water levels, etc.). 

The larger Amphibex 400 can move 10x as much material per unit 
time compared to the John James, clearly demonstrating that 
the construction of land with the Amphibex 400 is more time-
efficient. In the 234 hours that it took the John James to create 1 
acre, the Amphibex 400 filled 9 acres. After 338 hours of dredging 
over 22 days, the Amphibex 400 had effectively filled 15 acres of 
open water that was 1 to 4 feet deep and 4 to 14 inches above the 
surrounding marsh level.

The intermittent operation of the John James over two years 
allowed dewatering of the fill and assessment of results between 
sediment additions. This allowed adjustments to the hose 
placement and fill for a more uniform stacking of the material to 
the desired end result. We also had the luxury of adding more 
sediment as needed at a later date. The Amphibex 400 was 
contracted for 30 days, pumped near continuously for 23 days, 
rarely moved the hose, and then demobilized. The end result was 
only partially predictable and not adjustable.

The larger scale of the Amphibex 
400 project, combined with 24-hour 
operation, produced a few unexpected 
results based on our experience with 
the John James. The dredged material 
stacked higher than expected – even 
though it was semi-fluid. The sheer 
volume of soft mud exiting the outfall 
built a mound more than a foot above 
water level before its weight caused 
it to slump and spread into lower 
areas. Because heavier material takes 
more force to move, it stays closest 
to the discharge, whereas lighter or 
finer material is carried further away. 
In addition, material won’t flow into 
areas where water has no outlet. In an 
attempt to prevent overfill elevation 
and overcome this patchy placement of 
material, we regularly used an airboat 
to level the mound around the outfall 
and spread it into areas it otherwise 
would not reach. This required daily 
monitoring to see how fill material was 
spreading, and to assess when to move 
the discharge end of the pipe to spread 
heavier material around. In contrast, with 
the John James and a much smaller area 

Figure 5. Water level poles and settling discs were placed at the project site before dredging to keep 
track of water levels and mud fill. This monitoring can improve the efficiency and effectiveness of 
dredging operations in real-time and help plan future projects.
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to fill, we monitored the fill about every two hours and allowed it to 
settle and dewater each night. The outfall position was adjusted by 
hand with two long ropes instead of by an airboat. 

The pattern of sediment settlement and material consolidation was 
also different between the two dredges. The original bathymetry 
of the John James target area was a near uniform 1-foot depth, in 
contrast with the Amphibex 400 target area that varied greatly 
between 6 inches and 4 feet deep. The depth of fill combined 
with the grain-size (size of the particles) controls the amount of 
consolidation that will take place as water is squeezed out from 
between the particles as they settle together. All things equal, 
deeper areas result in more settlement (see explanation under 
“Designing the project/containment”). In addition, the John 
James outfall was moved nearly every two hours to more evenly 
distribute the heavier material that compacts less. The Amphibex 
400 outfall was moved roughly once every four days leaving 
distinct mounds, and even with an airboat moving mud around, the 
resulting landscape was much more topographically varied after 
the material settled. 

Observations of the waterline across the topography at a known 
water level, combined with the level of mud fill indicated by a 
marker pole, allowed topographic maps to be created showing 
the estimated status of the project site. These estimates became 
more detailed and accurate with the purchase of an unmanned 
aerial vehicle (hereafter “drone”) in March 2016. These maps kept 
track of progress during the dredge and fill operation and provided 
information of rate of fill and expected job completion. After the 
dredge was removed, these maps helped us to document changes 
in the landscape due to natural processes, vegetative succession 
and identify problem areas that may need to be addressed.

Post Dredging Activities

Understanding how these marsh restoration projects mature after 
construction and how they are utilized by birds and other wildlife 
was an important part of our Small Dredge Program. An ongoing 
question is whether there are project characteristics that would 
allow us to predict how a completed dredging project will mature 
into emergent marsh, and how it would be used by a variety of 
wildlife along that successional trajectory. 

Following our dredging operations, Audubon Louisiana monitored 
bird use, vegetative expansion and colonization, fill settlement 
patterns, and evolution of the landscape. An assessment of 
site characteristics was accomplished, in part, by photographic 
documentation of conditions from three positions on the 
ground and by a drone. Two motion-activated cameras were 
set up at either end of the pond to monitor wildlife movement, 
environmental conditions, water level changes, and storm events, 
helping to interpret and illustrate what was occurring with the soft 
mud fill.

Borrow site refill rates depend on site-specific hydrologic and 
sedimentation patterns. Audubon Louisiana monitored bathymetric 
changes of the Amphibex 400 borrow site every six months by a 
GPS-linked fathometer system. This system provides information 
on the refill rate of the borrow site and establishes a timeline for 
possible reuse in future marsh restoration projects. Pre- and post-
dredging bathymetry indicated that 24,300 cy of material was 

removed by the Amphibex 400 and transported to the target area. 
Although this work is ongoing, 18 months after the construction 
finished, 4,277 cy of new sediment has accumulated at the borrow 
site, indicating a potential reuse of the same borrow site in eight 
years. Future elevation measurements of the filled area will allow 
measurements of material retention.

Patterns of Vegetative Growth

Sediment grain size is an important consideration for designing 
and implementing a hydraulic dredge operation because it affects 
species-specific vegetative recruitment and establishment. The 
marsh system at the Rainey Sanctuary is dominated by fine-
grained sediments, which is likely representative of what to expect 
across the broader Chenier Plain of southwestern Louisiana, and 
also in portions of southeastern Louisiana. 

At our sites, existing marsh grasses, such as three-square 
bulrush (Schoenoplectus olneyi) and smooth cordgrass (Spartina 
alterniflora), respond to new sediment by forming roots within 
the first few weeks, even though the substrate was still fluid and 
winter conditions were approaching. Marshhay cordgrass (Spartina 
patens) takes longer to establish, but can root from stems that fall 
over into the mud. Colonization of new substrate by seed happens 
much later once the sediment becomes more firm and germination 
conditions are appropriate, usually when the climate begins to 
warm in the spring. 

Tidal movement, with flooding and draining, redistributes 
sediment, creating waterways to accommodate the flow. In time, 
the fine-grained sediments either flush out or settle, and the 
initial slurry dewaters to become more firm. The first evidence of 
substrate stability is when algae or mud cracks form. Algae begins 
to form on the mud surface in shallow water after suspended 
particles have settled, or have been removed by water movement, 
and may take as little as one month or as much as three months, 
depending on wave action, water movement, or other actions that 
disturbs the material. If the substrate becomes exposed during low 
water periods, and dewaters enough for the surface layer to dry 
and shrink, mud cracks form. Algae and mud cracks are indicators 
that the substrate is more resistant to wave action and more likely 
to stay in place for plants to establish and grow. 

The colonization of spikerush (Eleocharis sp.) is usually the next 
indication that the substrate elevation is conducive for marsh 
growth. Spikerushes develop as spreading mats of short dense 
stems on a wet substrate that is frequently submerged. Water 
hyssop (Bacopa monnieri) may also establish early, on slightly 
higher and less frequently submerged elevations. 

Mud cracks provide an opportunity for wind-blown seeds to 
germinate. The cracks offer a sheltered spot for seeds to rest long 
enough to sprout with an appropriate humidity and substrate 
moisture while still being exposed to sun and air. The mats of 
spikerush and water hyssop also provide opportunities for the 
seeds of other species to germinate and promote plant succession. 

The seed bank within the buried canal sediment is probably 
minimal, but surrounding emergent marsh vegetation can be 
prolific and seeds of many species are designed for wind and 
water transport. Germination success of each plant species is 
controlled by specific combinations of elevation, moisture, salinity 
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and temperature; a difference of a few inches alters the resultant 
vegetative community. Extended low water during late winter and 
spring can be beneficial, if not critical, for the establishment of 
new vegetation. If water levels stay high too long, young plants 
will drown, and germination will not take place until the mud is 
exposed again.

At the Amphibex 400 dredging site, which is fresh to intermediate 
in salinity, grasses (Schoenoplectus robustus, Spartina alterniflora), 
sedges (Cyperus spp.), and herbs (Chenopodium spp.) were 
growing by June, about eight months after the fill was placed. 

Response by Wildlife

There are state and federal rules and regulations prohibiting 
any construction activity in close proximity to colonial nesting 
rookeries of herons and egrets, as well as colonies of terns. 
This may be a consideration for permitting and developing an 
operation plan for a dredging project depending on the site. As a 
conservation organization focused on birds, Audubon staff sought 
to minimize disruption to wildlife from noise and activity associated 
with dredging.

The John James was less disruptive to wildlife than the Amphibex 
400 with fewer moving parts and less construction activity. With 
the John James pumping for hours at a time throughout the 
year, wildlife quickly became accustomed to its associated noises 
and activities. Wildlife and birds nearest to the dredge included 
alligators, Brown Pelicans, Eastern Kingbirds, Orchard Orioles, Barn 
Swallows, several species of egrets and rails, fish, shrimp, crabs 
and otters.   

The Amphibex 400, on site for one month during the fall (not 
during nesting season), moved around more that the John James, 
had large moving parts, and was accompanied by more support 
activity that included multiple boats and a larger crew. Because of 
this, the wildlife activity was more reclusive along the canal during 
its operation. 

During both dredging operations, wading birds were immediately 
attracted to the flowing water and new mud at the outfall site. The 
new mud was too soft to support their weight, but the birds sat 
on or near the discharge floats or any solid support to feed on the 
broken clams, small crabs, worms or shrimp that had been moved 
in the slurry. 

As the substrate became more firm, birds were able to walk on 
the mudflats. After about one month, medium-sized birds such as 
Black-necked Stilts and American Avocets moved in. After that the 
shorter-legged birds, such as dowitchers, were able to use the area. 
Green-winged Teal used the shallow open water when tides were 
high. After two months, the exposed mudflats started developing 
a layer of algae, indicating that the sediment surface had stabilized 
further. By the end of three months, pelicans, cormorants, Roseate 
Spoonbills, Caspian Terns, and other shore and water birds could 
all be found at the site (Figure 6). 

As vegetation started to colonize the open mudflats, Seaside 
Sparrows, Soras, and Clapper Rails were drawn to the open stems 
across the mudflats. Bobcats, coyotes, deer, alligators, raccoons 
and feral hog left tracks in the mudflats, and many of these animals 
were seen at night on the trail cams. Least Bitterns, Boat-tailed 
Grackles, terns, Belted Kingfishers, and Eastern Phoebes were also 
noted.

Comparison of Amphibex 400 to the John James

Through the small dredge program, our goal was to compare the 
two dredges from a landowner’s point of view for feasibility and 
expense to restore marsh. The Amphibex 400 is 11 feet longer and 
2 feet wider than the John James (Figure 7), and draws about a 
half foot more. They both had spuds on the rear and could pivot 
to dredge from side to side. The John James used cables attached 
to each bank to pull itself back and forth, and the Amphibex 400 
had forward stabilizers that could be used to push and pull the 
Amphibex 400 laterally.

Table 2, Section A provides a comparison of the factory 
specifications for each dredge, many of which have already been 
described. The specified production rate is the best case scenario 
for maximum production, thus Section B provides the actual 
calculated production rate and result at the Rainey Sanctuary site. 
The rate for the John James was measured onsite during pumping. 
The rate for the Amphibex 400 is calculated from cubic yards 
removed from the borrow site rather than on retention at the target 
receiving basin.

The John James had a single 15 hp Toyo pump with water-jet 
agitation, and was dropped and raised straight down on a cable, 
making a series of holes in the clay bottom like a cookie cutter. 

Figure 6. Diverse avian visitors found a variety of opportunities at the newly filled open water.
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It moved slurry through a 4-inch hose over the levee and 560 feet 
away with no flow problem other than that caused by debris getting 
stuck in the hose. It was rated to move 20 cy/hr of sediment, but in 
actual practice at Rainey moved an average of 18 cy/hr. The pump 
was rated to move a slurry of up to 70% solids, but with the raise and 
lower method of operation caused a result that would vary greatly 
between 0-70% solids. Because the John James was onsite for two 
years, more sediment could be added if necessary to guarantee one 
acre as the slurry settled or was removed and marsh began to grow. 
An unmeasured amount of the slurry was known to spill over into 

another cell that was ultimately not used.

The Amphibex 400 had twin pumps with a metal prongs to chew 
up the substrate on the end of an excavator arm, and remove strips 
of the bottom. It moved slurry through a 10-inch pipe, 3200 feet 
away with no flow problem or need of a booster pump. It was rated 
to move 150 cy/hr of sediment, but during operation, moved an 
average of 75.5 cy/hr of slurry, 3200 feet away. Thus the Amphibex 
400 moved roughly four times more material per hour than the John 
James, and was much more efficient at clearing the waterway.

Table 2. Comparison of factory specifications of dimensions and capacity between the John James and the Amphibex 400 is provided in A 
below. Actual calculated production under the specific conditions at Rainey is in section B below. 

A – Specifications John James Amphibex 400

Dimensions 9’W x 24’L x 12’H 11.5’W x 35.6’L x 10’H

Draft 1.5 feet 2 feet

Weight 3 tons 24.25 tons

Mobilization Truck transportation; crane transfer to water Truck transportation; dredge self loads and 
unloads

Propulsion None Rear, tunnel drive propeller 5-8 knots

Submersible Pump Type Single, dropped by cable Double with cutter-bucket, handled by 
excavator arm

Output Diameter (hose) 4 inch 10 inch

Fuel (diesel gal/hr) 0.8-1.0 7.5-10

Production (specs for cy/hr) 20 2 x 43 Gal/s

% Solids (specs) 50-70 50-70

B – On-site Measured Production John James Amphibex 400

Production (calculated actual cy/hr) 18 76

Time to fill 1 acre to 1 foot depth 234 hours 29.5 hours

Comparing Costs
An attempt to compare costs from a landowner’s perspective was made since both dredges worked in similar conditions, with the same 
access, the same type of material, the same source, and filling an average one foot depth.

To begin with, these were two very different pieces of equipment. The John James was custom built and donated to Audubon as a prototype 

Figure 7. The John James is 24 feet long (left) and the Amphibex 400 is 35.6 feet long (right).
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that we then augmented. In 2015, the company that constructed it, put a value of $160,000 to build another like it. They also quoted $2,000/
week to lease one like it. The Amphibex 400 is a state-of-the-art, sophisticated machine that was valued at $1.3 million in 2015, and would 
rent out at that time around $14,000/week. 

Both dredges were launched from Intracoastal City and brought the same 7-mile, water-route to the work site. Because the John James 
weighed less than 5 tons, it was transferred from a flatbed truck to the water by a crane at the Shell Morgan facility. All hoses and operating 
equipment were loaded on board and it was towed to the site by Audubon staff in about three hours. The Amphibex 400 was transferred 
from truck to water by a crane at the Broussard Brothers facility, where they had a crane that could handle the 24 ton load. It self-propelled 
to the site, but was accompanied by a boat towing pipe and other equipment, and was preceded by a large quarter boat towed in separately. 
Thus mobilization costs were vastly different, with the John James total costs for a round-trip at $2,266 and the Amphibex 400 at $30,000.

There were 424 linear feet of containment for the John James site that was constructed by Audubon staff from native materials or plywood 
and 2 x 4s at a total cost of materials of $508. For the Amphibex 400, 284 linear feet of bagasse-filled, mesh tubes were constructed 
elsewhere, transported to the site and pinned between paired 2 x 4s, at a cost of $1,000. Neither had man-hours documented.

Comparing total costs of each project, in spite of all the documentation and calculations, is still a lot like comparing apples and bananas. 
Project costs can be highly variable and ultimately depend on many intrinsic (e.g., site-specific) and extrinsic (e.g., market fluctuation) factors. 
A landowner operating a small dredge may also be able to leverage resources to reduce project costs, as we did with the John James. 
Decisions about developing a project will ultimately come down to project and dredge size vs cost vs time. For our two-year project involving 
the John James at Rainey, one acre of mudflat that ultimately became vegetated marsh was created at a total cost of $30,660, whereas 
over 20 days, 14 acres of marsh-appropriate mudflat was created at a total cost of $500,000 with the Amphibex 400, for a per acre cost of 
$35,714. Recreating similar projects at other sites under different circumstances could result in substantially different per acre costs.

Comparing Operation Statistics
Out of the 124 days that Audubon staff was on-site during the two years of dredging with the John James, 70 days involved dredging, 59 
days involved prepping (containment, boardwalks, moving pipe, etc), 54 days involved repairs of some kind, and dredging was stopped or 
not conducted because of weather on 31 days. Many of these days had overlapping activities, such as dredging for a while then stopping 
for repairs or to move the hose. Had dredging not been interrupted, 234 hours could have taken just 39 days of 6-hours of work per day. 
Subtracting the equivalent 39 days of dredging from the 124 days on site means an equivalent total of 85 days were spent preparing to 
dredge, repairing the dredge, or waiting on weather or water level. Dredge fuel consumption totaled 230 gallons of diesel, for an average of 1 
gallon per pumping hour.

The Amphibex 400 crew was on-site for a total of 27 days; 19 days had time logged dredging (some of which were 24-hour operation), 1 
day was documented for repair to the cutterhead, and seven days dredging was stopped or not conducted because of weather (including 
Hurricane Patricia). An additional 9 days were required for mobilization to and demobilization from the site. Part of two days was used for 
pipe placement. Total man-hours for each day were provided by Bertucci, but not broken out for dredging or non-dredging effort. Dredge 
fuel consumption per day was also provided to total 3415 gallons of diesel, for an average of 170 gallons per day of dredging.

Trade-offs in efficiency between the John James and Amphibex 400 are shown in Table 3. The John James filled one acre over a two-year 
period in 234 hours of dredging, in which material could be added as it settled or dissipated. This required 313 man-hours of dredging plus 
419 man-hours to prep the site, move the pipe, maintain and repair the dredge or wait out weather, for a total of 732 man-hours for this one 
acre. In comparison, to fill one acre with slurry, the Amphibex 400 used 30 hours of dredging. This required 189 man-hours, including putting 
the pipe into position for a total of 189 man-hours per acre. With approximately the same number of hours that the John James needed to 
build one acre - 230 dredging hours - the Amphibex 400 had created 10 acres with 693 man-hours of dredging, including moving pipe, for a 
rate of 69 man-hours per acre. The total Amphibex 400 project of 321 hours of dredging resulted in 15 acres of slurry that settled to 14 acres 
in 2 months. This required 927 man-hours for dredging and 180 hours for repair or weather, for a total of 1,107 man-hours, and for a rate of 79 
man-hours per acre for the entire project. The resultant settled acreage or acres of marsh restored from the Amphibex 400 won’t be known 
for some time, but is expected to be between 10-14 acres.

Table 3. A comparison of the man-hours/acre for John James and Amphibex 400.

Description John James 
1 Acre, 234 Hours

Amphibex 400
1 Acre, 30 Hours

Amphibex 400
10 Acre, 230 Hours

Amphibex 400
14 Acre, 321 Hours

Dredging man-hours 313 189 693 927

Dredge maintenance/
other hours

419 -    -    180 

Total man-hours 732 189 693  1,107

Man-hours per acre 732 189 69 79
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Designing A Project And Selecting A Dredge
Marsh restoration projects come in many sizes and configurations, and each poses its own logistical challenges. Fortunately, small dredges 
are now available in many different sizes and configurations as well. The first challenge is to choose the size and type of dredge that best fits 
the project and timeline, as well as your financial capability. 

Most hydraulic dredges must be stationary to operate and in contact with the substrate, either tethered by cables or held in place by spuds. 
The specifications of each dredge will list its operating depth (how deep it can stabilize by spuds or anchors) and its dredging depth (how 
long is the reach of the pump intake). The production rate is the amount of material that can be moved per unit time under ideal conditions, 
usually presented as cubic yards per hour. The production rate is useful for calculating an approximate project duration, but is highly variable 
during dredging based on the source material and how much water is needed to move it, as well as the efficacy of the containment.

The cost of each dredge is usually offered by quote, and tailored to your specific project needs. Mobilization costs, or the cost to get 
the dredge to and from the work site, varies greatly by the physical size and loading method of each dredge, as well as the cost of water 
transport. Mobilization costs can overwhelm the dredging costs, so both must be considered.

The following checklist will help you think through options and prepare you for the discussion with dredge providers.

Considerations for Choosing a Hydraulic Dredge  
1) Scale of the project determines production rate. 

 a. Cubic yards to be moved. The volume (e.g., cubic yardage) of the available source (borrow) area must match or exceed the volume  
(depth x acreage) of the target area. Knowing the cubic yards to be moved coupled with the amount of time available to fill the area, 
dictates the production rate required to maximize efficiency, and can rule out certain types of dredges. 
 b. Seasonal considerations. Seasonal limitations for the duration of the project, such hunting seasons, nesting seasons (birds, alligators, 
etc.), and seasonal variation in water levels need to be considered because they may create logistical or legal complications. Knowing how 
long the dredge can operate for the scale of the project sets a minimum production rate.

2) Location of the project determines transportation details and mobilization costs.
 a. Environmental conditions.  Because small dredges need to be in contact with the substrate to operate, generally they are not designed 
for open water conditions with high wave energy. There are a few exceptions at the larger end of the class. Creative logistics, such as 
moving the dredge to shelter during inappropriate conditions, may overcome this limitation in some instances. 
 b. Transportation to the site. Loading and unloading from road transport to get the dredge into the water is a consideration. If it is 
capable of being launched from a trailer, a boat ramp must be within a practical distance. A crane may be needed to lift some dredges 
from road transport to the water. The crane facility should be identified and quotes obtained prior to project design. Some dredges are 
amphibious and can transport themselves from a trailer to the water with an appropriate bank access.
Transportation from the launch to the project site can be by self-propulsion, if so equipped, or may require a tender boat to tow it to site.

3) Access challenges determine the dimensions of the dredge.
a. The width and depth of the access route. The route to the dredge site must be investigated to determine passage suitable to the 
maximum draft of the dredge with consideration for water level fluctuations for a successful transit without running aground.
b. Configuration of the source area. The navigable width of the source area must be measured to determine the appropriate dredge width. 
The length of the dredge should not exceed the minimum width of the source area if it may need to turn around.
c. Depth of existing substrate in the source area. Each dredge has a minimum and maximum working depth. The working depth is usually 
rated in terms of the maximum operating depth for stability because most small dredges use spuds of a limited length to hold themselves 
in place. The draft of the dredge (how deep the hull sits) determines the minimum working depth. A shallow source area will rule out some 
dredges, although some will be able to dredge themselves into a shallow area.
Each dredge also has a maximum dredging depth, which is the length of reach of the dredging apparatus. To maximize source material, the 
excavating apparatus should reach further than your original substrate depth. 

4) The type of material to be moved determines the type of dredging tools needed.
a. Loose material, such as sand or silt, can be moved with a suction pump, but solid and cohesive material instead requires an agitator or 
cutterhead to break up the sediment for water (hydraulic) transport. 
b. Solid and cohesive material to be used for levees or terraces require a mechanical or bucket dredge (no hose). Some small hydraulic 
dredges come equipped with a small crane arm with attachments for limited manipulation of materials. Rocks and shells, for example, can 
be difficult to pump, and debris, pipelines and other obstacles will need to be avoided.

5) The distance material will be moved determines the power of the pump or additional equipment needed.
a. Transporting material distances over 1,000 feet may require a booster pump on the hose and will add to your cost.
b. Dredged material can be transported other than by pipe but requires secondary handling that will add to your project cost. For example, 
material can be pumped into dewatering tubes/units for offsite transportation.
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6) The size of the hose/pipe determines if additional equipment 
will be needed to handle dredge pipe movement or to terra-form 
deposited material.

a. The production rate depends on different diameter pipes 
for efficient transport of material. Hoses that are 6 inches in 
diameter or smaller can typically be handled by hand or with 
small vehicles like an ATV without additional heavy equipment. 
Larger hoses may require the use of an airboat, 4-wheeler, 
tractor or other mechanical device to deploy and move dredge 
pipe around.
b. Additional equipment may be needed to manipulate the 
deposited material to the project design after it has dewatered 
and consolidated to support the weight of machinery. Clays and 
silts will tend to self-level and will remain too soft to support 
much weight, but an airboat can be used to push it around 
while it is still wet. However, sand and other materials may 
stack unevenly and need to be mechanically rearranged if the 
outcome is specific.

7) Financial capability – Time vs Expense. 
a. Larger dredges with greater production rate are more 
time-efficient but cost more. They may also require additional 
expenses in mobilization, man-power or equipment to assist the 
process.

Preparing to Dredge

Once the project is designed and a dredge is selected, there are 
many things to do in preparation for moving material. These 
include acquiring permits, installation of containment, and 
installation of monitoring devices.

Permits & Surveys

Under the Federal Clean Water Act and Amendments, the Corps 
of Engineers is required to regulate dredging in accordance 
with certain environmental criteria. Before any dredge can be 
put to work in the Louisiana Coastal Zone , a Coastal Use Permit 
Application needs to be submitted by the landowner or their agent 
and permits from both the State of Louisiana and the U.S. Army 
Corps of Engineers received . Measurements of the source and 
target area will be necessary to establish the amount of material 
available and the amount needed to fill the target area. During 
these surveys, the type of material available should be assessed 
as well. There will be a fee for material moved from State water-
bottoms. Detailed location information of both borrow and disposal 
areas, names and addresses of neighboring property owners, and 
nearby sensitive habitats are some of the documentation needed 
for a permit. 

Designing your project to minimize wetland and other 
environmental impacts is crucial. Wetland impacts may require 
costly mitigation, and there are state and federal rules and 
regulations that prohibit the operation of dredges or any 
construction activity in close proximity to colonial nesting 
rookeries of herons and egrets, colonies of terns or skimmers, and 
other sensitive species as defined by the Louisiana Department 

of Wildlife and Fisheries Natural Heritage Program. Any pipelines, 
utility crossings or archaeological sites should be identified and 
plans detailed to avoid them.

Containment

Containing dredge material within the defined area can be a 
challenge if it is fine-grained and fluid. This type of material will 
not stack easily above the water level, and quickly forms deltaic 
features complete with channels that conduct the fluid material out 
of the target area if not contained. Conversely, pumping slurry into 
a contained area results in excess water that must be removed as 
the material precipitates and dewaters. 

Because hydraulically dredged material will condense as it 
dewaters, the material must be filled to a higher level than 
intended to compensate. In most cases, this means the water level 
within the containment will be raised to allow higher deposition. 
That volume of water and material is heavy and exerts a horizontal 
pressure on its containment that intensifies as the difference in 
water level inside and outside the containment increases (head 
pressure). Proper containment needs not only to hold material 
in, but to withstand the maximum head pressure without being 
pushed over, broken through (blown out) or undermined. Proper 
containment needs also to be high enough to allow for appropriate 
overfilling.

The depth of fill combined with the grain-size controls the amount 
of consolidation that will take place as water is squeezed out from 
between the particles as they settle together. This difference 
between height of the fill at placement to height of resulting fill 
after it settles is usually expressed as a ratio, or a percentage, and 
is greater for small particles like clay that fit together tightly, than 
it is for large particles like sand that have large interstitial spaces. 
Even if the ratio is the same for two areas, the result can be much 
different because of the varying depths of the basin or thickness 
of the fill. For example, at a ratio of 20%, 12 inches of fill will settle 
and compact to roughly 10 inches, losing about 2.4 inches, and 48 
inches of fill will settle to 38 inches, losing 9.6 inches of elevation. 
Thus, the deeper the receiving basin, the higher the fill must be 
to result in the intended level, which in turn means more head 
pressure and the necessity of containment appropriate to the fill.

Containment can be natural or constructed. “Natural” would be 
existing landscape features that prevent movement of material, 
such as marsh islands and shorelines. “Constructed” would be 
material brought in and placed or rearranged to obstruct the flow 
of water and fill, such as an earthen levee or a wall constructed of 
wood or other material. If a solid wall is constructed, some outlets 
or spillways must be included for the outflow of water during 
dewatering, and natural waterways must be promoted after filling 
to sustain the health of any existing, created or expected marsh. A 
combination of “natural” and “constructed” containment utilizes 
barriers across existing openings in the natural marsh shorelines. 

For shallow receiving basins of approximately 1 foot in depth, 
containment can include silt fencing, Roseau cane bundles, 
haybales or mesh bags of hay or bagass that are pinned in place by 

1 http://www.dnr.louisiana.gov/assets/OCM/CoastalZoneBoundary/CZB2012/maps/Overview_of_Revised_CZB.pdf

22 http://eowind.com/Pages/PermittingHandbook.html
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sticks, posts or 2 x 4s. This containment slows slurry movement 
allowing the heavier sediment to fall out, and acts as a coarse 
filter allowing exit of water and smaller particles. The organic 
containment accumulates sediment within the stems and pieces 
to become more solid and can support vegetative plantings 
that will act as containment and buffers as the original material 
degrades.

For receiving basins up to 3 feet in depth or exposed to wind-
generated waves, plywood walls screwed to 2 x 4 posts and 
shoved into the bottom at least 4 inches should work well. The 
drawback to this method is that it obstructs natural spreading of 
vegetation.

Earthen levees can be used as containment for almost any depth, 
but because they require additional dredging of the receiving 
basin, they may not be warranted or cost-effective. If levees are 
constructed as containment, it is very important to strategically 
open them up after dredging to allow water exchange for the 
naturalizing process. Some wildlife, such as alligators or feral 
hogs, may do this for you.

A number of commercially available containment options also 
exist that are composed of variable construction materials and 
are appropriate for deeper sites. Examples of this include textile 
walls supported by floats and anchored by various types of 
tethers. These are usually not biodegradable and remain in place 
at project completion.

Small receiving areas are easily overwhelmed by too much 
flow, especially with insufficient containment. If containment is 
overtopped or blown out, valuable material may be lost beyond 
the target area, which may have detrimental consequences in 
sensitive areas, such as covering submerged aquatic vegetation 
and filling in ponds used by aquatic organisms as nurseries, or 
fill in trenasses and access routes. On the other hand, sediment 
lost to surrounding marsh acts as a fertilizer, fills in holes, and 
increases the integrity of that marsh. Because fill material can 
be limited and precious, it may be preferable to keep it within 
the project area. To maximize the retention of the material, avoid 
dredging in extremes of high or low ambient water levels, and 
endeavor to choose a containment type that can withstand the 
maximum expected head pressure for the project.

Monitoring Devices

Depending upon your needs and interest, various monitoring 
devices can be installed, and these should be installed prior to 
filling the target area. Monitoring can guide project management 
in an adaptive way, and may be important in measuring outcomes 
as desired.

Fill level indicators

Visual aids during the dredging process help monitor fill height 
so that the target area is filled appropriate to your purpose. 
Sediment stacked too low remains as open water and too high 
results in woody vegetation. Multiple poles that indicate height 
should be placed throughout the target area to account for 
variation in fill and to help decide when to move the dredge 
outfall (end of the pipe).

Water-level gauges

Water gauges are useful for many purposes and can be as basic 
as a marked stick or as technologically advanced as you can 
afford. A water gauge in the source area helps determine how 
deep to dredge if you have a limit, or indicates when access 
may be more limited during low water periods. In the target 
area, water gauges can help determine if dredging should 
be performed or not based on the head pressure and the 
containment being used. Gauges that log water level data can 
be used to document what tidal or storm forces are affecting the 
performance of your project.

Bottom deformation indicators

For studies involving substrate deformation (how much bottom 
contours are altered by the weight of overlying fill) or simply 
to measure how much fill was placed, some kind of detectable 
horizon can be placed on the bottom before material is added. 
The positions of these indicators should be marked by posts taller 
than expected fill to locate after fill for measurements to track 
relative fill levels. Two examples include: 1) Feldspar, sand or other 
contrasting substance can be spread across the bottom layer to 
be measured later by coring. 2) Flat perforated metal disks can be 
placed on the bottom and held in place on the original substrate 
by poles, and measured for fill depth later by probing through 
the fill until the metal disk is contacted. Measuring the depth 
of the indicator before placing fill, and again after placing fill 
provides not only a measure of fill thickness, but also the amount 
of deformation of the bottom caused by the weight of the new 
sediment. This information can provide future guidance when 
designing dredge projects for a specific elevation.

Vegetation markers

To document marsh vegetation growth and expansion into the 
target area following dredging, survey flags, poles, sticks or any 
marker that will persist over time and can be easily seen or found 
can be inserted at the edge and at intervals across the target 
area.

Photographic documentation

Google Earth and other available sources can provide aerial 
imagery of your site prior to your project. Subsequent imagery 
of the same type can be patiently awaited or contracted. 
Alternatively, a drone could be flown to capture this imagery, 
and the options for doing so are becoming both increasingly 
sophisticated as well as user-friendly, although this is beyond 
the scope of this document to recommend. Drone-acquired 
imagery can be assembled via various software into one image (a 
mosaic) that provides an overview of the conditions at that time. 
Because these mosaics can be georeferenced, or tied to location 
information, different time periods can be compared to yield 
important information on the trends of fill movement, vegetation 
growth and topographic changes.

Ground photography can also be used as documentation, and it 
is helpful to standardize the observation point so that they too 
can be compared through time. It is important to allow for future 
plant growth in front of your viewpoint, or you may need to build 
a platform to see over all the healthy new growth. Trail cameras 
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that obtain photographs when triggered by movement day or 
night, or set to a schedule, can capture wildlife use and weather 
or tidal events.

Bathymetry

Before and after bathymetric measurements of the source area 
can provide insight into how much material was moved and how 
much remains. Periodic measurements can demonstrate whether 
your source area is a sediment trap, and if or when the source 
area can be reused in the future. This can be done simply with 
a marked stick from a boat at selected transect positions, or 
as sophisticated as using a GPS-linked fathometer system that 
produces 3D maps.

Elevation monitoring

Periodic elevation surveys of the target area can provide 
information on how much material was retained during dredging, 
how much dewatering and compaction took place, and how 
natural forces rework your material. Because depth of fill affects 
resulting surface features, bathymetric survey before dredging 
can provide a baseline to understand some of the processes 
underlying the changes.

During Dredging and 
Post-project Activities
Once the selected dredge is onsite, the hose/pipe is in place 
and the material begins to flow, supervision and action may 
be necessary by the land owner or their contractors. Properly 
preparing your site for subsequent marsh growth may involve 
some additional activity during and after dredging.

Moving the Pipe and Adjusting the Fill

Where material exits the pipe into the target area is called the 
“discharge” or “outfall.” For hydraulic dredging, the source 
material is usually composed of varying particle sizes that is 
mixed with water to be transported through the hose. Lighter 
particles take longer to settle and dewater, and they compact 
more, whereas coarser, heavier material tends to accumulate 
around the location of the outfall. Material won’t readily fill areas 
where water has no outlet. With smaller particles, the weight of 
soft mud causes it to slump and spread, but larger particles like 
sand and silt will tend to stack and maintain higher elevations. 
This results in a patchwork of mounds and low areas as the 
pipe is moved across the project area. To create a more uniform 
elevation, the outfall should be moved around as frequently as 
possible. 

For small areas and dredge pipe smaller than 6 inches in diameter, 
it is possible to move the outfall by ropes from shore, either by 
hand (using ropes) or motorized equipment. For large areas, an 
airboat may be necessary to access and move the outfall.

Even frequent moving of the pipe may result in mounding unless 
the material can be mechanically distributed. With a small particle 
slurry (mud), an airboat can be used frequently to level the 
mound around the outfall and spread it into areas it otherwise 

would not reach. With larger particle material (sand), adjustment 
may have to wait until the substrate can support equipment to 
reform the surface.

At times, it may be necessary to add more fill if dewatering 
and compaction is greater than expected, or if unforeseen 
forces remove material. If you have the luxury of keeping the 
dredge around or bringing it back after a few months, further 
topographic refining can be done by strategically adding material.

Maintaining a Buffer

Containment is important, not only for retaining fill material, but 
also to protect from erosional forces. Wind-generated waves, 
boat-generated waves, tidal movement, or any other disturbance 
can keep fine sediment particles in suspension and remove 
them, or cause later erosion of dewatered material. Installing 
a protective barrier against wind, waves or water movement 
would increase the retention of material and sustainability of your 
efforts. 

Terracing in front of your project area can provide a much needed 
buffer from wind and water movement. These can be constructed 
any time before, during, or after dredge and fill. A levee that was 
used as containment could be breached at regular intervals to 
serve as terracing.

In some instances, hard-structure shoreline protection, such as 
rock revetments or artificial oyster reefs, may be necessary if your 
fill area is adjacent to and exposed to regular boat-traffic or high 
energy waves. There are a number of erosion-resistant mats on 
the market that could serve this purpose as well.

Vegetative plantings

Most areas will begin the process of vegetative colonization on 
their own, but if your site is large or exposed to erosional forces, 
stabilizing the target area with plantings soon after dredging 
operations cease is advisable. Plant roots hold the substrate 
together and plant stems diffuse wind and water energy. 

The type of substrate (clay or sand), the average yearly salt 
regime of tidal waters (fresh, intermediate, brackish or saline) and 
the average depth of water (flooding) will determine the species 
to plant at your location. Transplant plants from a similar habitat 
nearby or discuss conditions with a grower of commercial plants. 

Plantings can be done as soon as your site settles enough to 
provide support, as early as three months after dredging. With 
mud fill, mud cracks are an excellent indication that vegetative 
plantings will be successful. If you can stand a 3-foot stick 6 
inches into the mud without it falling over, it should support 
planted marsh grasses. 

Creating or Maintaining Water Exchange

Moving water is the lifeblood of a marsh. Although too much 
water movement can be detrimental, water exchange is essential 
for oxygenating the soil, removing toxins, and bringing in 
nutrients. The flow of material may create its own waterways, 
or wildlife trails may establish and maintain exchange. However, 
if a continuous levee or non-permeable structure was used as 
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containment, openings must be made strategically to allow ingress 
and egress of water and aquatic organisms. Straight cuts should 
be avoided if possible, to prevent tidal scour from widening the 
openings. Numerous small openings are preferable over few 
large openings to diffuse the flow and decrease scour. For sites 
with large tidal prisms, weirs or other structures that control how 
much or how fast water can move through your new area may be 
beneficial, if not necessary. 

Small Dredge Options

The Amphibex 400 is referred to throughout this document 
because of our experience with it and the opportunity it gave us 
to compare directly to the smaller John James dredge. Audubon 
Louisiana does not necessarily recommend these dredges over 
others, as there are currently many dredging companies that can 
provide a portable small dredge that offers a variety of economic 
and practical benefits. 

A few other small dredges have been investigated by Audubon 
Louisiana, but have not been tested. There are numerous dredging 
companies that now offer portable dredges. A small number of 
examples are provided below.

Dredging Supply Company (DSC) - The Moray

The smallest of the dredge classes offered by DSC are the Moray 
dredges. The Moray is 43 feet long and 12 feet wide, suitable 
for transport via road, but the deck at the front swings open to 
18.5 feet during dredging operation to allow the cutterhead and 
submersible pump to swing from side to side (Figure 8). Three 
spuds are available to hold it in place, or it can rotate on the back 
one by using side cables. The rear spud can also be rotated to use 
as a kicker to move the dredge forward. It has an enclosed cabin 
and is operated by one person. It draws 3 feet and weighs 43,000 
lbs, and can pump up to 450 cy/hr through an 8-inch hose. 

Figure 8. The “Moray” swinging ladder dredge (photo from the 
DSC website).

Geoform International, Inc – Dino Six

The Dino Six is a portable dredge system developed to perform 
jobs inaccessible to other dredges and sediment removal 
equipment. The launching and loading are more like a boat than a 
conventional dredge or excavator, and can be considered a mini-
dredge. It is open construction, 21 feet long, 6 feet wide, 5.25 feet 
high, and weighs only 3,800 lbs. Its working depth is to 13 feet. 
It has a cutterhead 66 inches wide with a 14-inch opening to the 
hydraulic, submersible, slurry pump and a discharge through a 
6-inch hose (Figure 9). 

Figure 9. Geoform International, Inc Dino Six.
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LWT, LLC - Mud Cat

The Mud Cat series comes in an array of sizes. There are additional models intermediate in size to the two represented here.

LWT manufactures the one-man operated, diesel-powered Mud Cat 100 to help remove accumulated solids and sediment from lagoon and waterway 
systems. The Mud Cat 100 is 22 feet long, 6.75 feet wide, 6.75 feet high, draws 18 inches, and moves material through a 6-inch hose (Figure 10). 
Equipped with its own trailer, the one-truck transportable Mud Cat 100 can be launched from a boat ramp, which minimizes costs for mobilization. 

Figure 10. Mud Cat 100.

The Mud Cat 920 is an auger dredge that provides a deeper harvesting depth and greater production capacity thereby increasing its range 
of sediment removal applications. The Mud Cat 920 is 39 feet long 9.75 feet wide, 9.5 feet high, draws 22 inches, and moves material through 
an 8-inch hose from a maximum depth of 20 feet (Figure 11). Hydraulic dredging with this unit is performed utilizing a 275-HP, diesel-driven, 
on-deck pump equipped with a centrifugal closed impeller, and a high-torque single motor cutter assembly. This unit will deliver 3000 GPM 
against 150 feet of total dynamic head and produce up to 155 cubic yards per hour at 25% solids content.

Figure 11. Mud Cat 920.

Ellicott HP Dragon Dredge

The smallest, portable Ellicott dredge, the 370 HP Dragon, uses a ladder auger, 1-foot diameter spuds and a 10 or 12-inch discharge hose. It is 
36 feet long, 12 feet wide, and draws 2.75 feet (Figure 12). It is 57 feet long with the ladder down. A “ladder” is a support for the cutter shaft 
that terminates in the excavating auger, and is fixed other than raising and lowering. The entire vessel moves sides to side for the cutting 
head to excavate material up to 225 cy/hr. 

Figure 12. Ellicott HP Dragon.
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Conclusion
Developing technologies provide private landowners with new opportunities to take restoration into their own hands. Interest and 
application of marsh restoration techniques have gained momentum in recent decades and small dredge technology has advanced 
significantly, providing today’s landowner with a variety of options. For projects that are roughly 50 acres or less, small hydraulic dredges 
can address wetland challenges such as marsh loss and fragmentation. Being relatively cost effective, mobile, and adaptable, small-dredge 
technology is a growing industry that has potential for increased use by landowners and land managers, which can fill an important gap to 
address coastal restoration needs in Louisiana and beyond. 


