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Preface 

 

This report includes monitoring data and annual maintenance inspections collected through July 

2012.  

 

The 2012 report is the first OM&M report for this project.  For additional information on lessons 

learned, recommendations, and project effectiveness please refer to the annual inspection reports 

on CWPPRAôs website at www.lacoast.gov. 
 

I. Introduction  

The Delta Management at Fort St. Philip (BS-11) project was authorized under the Coastal 

Wetlands Planning, Protection, and Restoration Act (CWPPRA) on the tenth (10
th
) Priority 

Project List, and is sponsored by the United States Fish and Wildlife Service (USFWS).  The 

project area is situated at the southern end of the Breton Sound Basin, which is a remnant of the 

St. Bernard Delta, an abandoned Mississippi River delta lobe (Figure 1).  It is located within two 

separate areas across the Mississippi River from Fort Jackson at River Mile 19.5 AHP in 

Plaquemines Parish, LA.  The western-most area, denoted as ñSubarea 1ò is north of Fort St. 

Philip in Bay Denesse.  Subarea 1 contains 856 acres with 19,600 linear feet of terraces and three 

(3) dredged crevasses.  Subarea 2 is located near Little Coquille Bay approximately 4.5 miles 

east of Area 1.  It consists of 490 acres with three (3) dredged crevasses.   

Subsidence and sediment deprivation are natural characteristics of abandoned deltas (Neill and 

Deegan 1986, Coleman and Gagliano 1964, Kolb and Van Lopik 1966, Coleman 1988, Wells 

and Coleman 1987, Penland et al. 1990).  These characteristics may be significantly accelerated 

by anthropogenic activities such as leveeing.   Historically, the basin received fresh water and 

sediment inputs from the Mississippi River ï during flood events ï and its distributaries ï 

through crevasses formed by scouring channels through the bank (Baumann et al. 1984, Cahoon 

1991, Penland et al. 1990, Coleman 1988).   

Crevasse formation along the lower Mississippi River and its distributaries is the major process 

that supplies sediment, fresh water, and nutrients to surrounding marsh during high river stages.  

Once a crevasse is formed, sediment will accrete near the mouth of the crevasse forming a 

ósplayô within the receiving bay (Boyer et al. 1997).  This newly formed ñsplayò provides the 

substrate for rapid colonization of emergent vegetation, which in turn stabilizes the sediment and 

increases the rate of accretion (White 1993).  Over time, the splay will grow as the crevasse 

channel undergoes a series of bifurcations, eventually forming a ósub-deltaô.  The main crevasse 

channel loses efficiency for sediment delivery as it begins to fill with sediment.  In an attempt to 

recreate this marsh-building process, artificial crevasses have been utilized as a marsh-

management tool in the Mississippi River delta in recent decades (Kelley 1996, Boyer et al. 

1997, Marin 1996, Troutman and MacInnes 1999, Louisiana Department of Natural Resources 

[LDNR] 1993, LDNR 1999a, Trepagnier 1994).  This process is recognized as a successful and 

cost-effective way to combat land loss. 

 

http://www.lacoast.gov/
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   Figure 1.  Delta Management at Fort St. Philip (BS-11) project and reference areas.
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Field 
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Marsh terracing is used to build marsh and reduce erosion rates.  This restoration technique uses 

existing bottom sediments to create a pattern of terraces or ridges that maximize the intertidal 

edge and minimize wave fetch (Rozas and Minello 2001).  The terraces can then be planted or 

seeded with marsh vegetation.  The main goal of terrace-field construction is to increase 

sedimentation, marsh-edge habitat, and marsh productivity.  Terraces have been shown to reduce 

erosion rates in adjacent marshes and to provide habitat for fishery species.  Habitat value also 

increases proportionally within the newly created marsh in the terrace field (Rozas and Minello 

2001).  In 1990, the state successfully used marsh terracing at the Sabine National Wildlife 

Refuge, Louisiana (LDNR 1999b).  Since that time, marsh terracing has been utilized in several 

CWPPRA-funded projects, including the Little Vermilion Bay Sediment Trapping (TV-12), 

Pecan Island Terracing (ME-14), and Four-Mile Canal Terracing and Sediment Trapping (TV-

18) projects (Miller and Aucoin 2011, Thibodeax and Guidry 2009, Castellanos and Aucoin 

2004).  This is the first CWPPRA project to combine marsh terracing with an artificial crevasse 

feature. 

 

Marshes surrounding the BS-11 project area have experienced a rapid transition from nearly 

unbroken marsh in 1956 to a highly fragmented marsh by 1990 (Roy 2002).  In the American 

Bay mapping unit, in which the BS-11 project area is contained, more than 12% of the total 

marsh acreage was lost between 1932 and 1974.  Primary contributors to this land loss included 

dredging, wind/wave erosion, and subsidence (Louisiana Coastal Wetlands Conservation and 

Restoration Task Force and the Wetlands Conservation and Restoration Authority [LCWCRTF 

and WCRA] 1999).  In 1949 and 1968, the marshes surrounding this area were classified as 

brackish adjacent to the river and saline near Breton Sound (LCWCRTF and WCRA 1999).  In 

the 1973 flood a natural crevasse formed causing intermediate marsh to establish between Area 1 

and 2 by 1978 (Chabreck and Linscombe 1978).  By 1988, a band of fresh and intermediate 

marsh had formed adjacent to the river, with the remainder of the area classified as brackish and 

saline (Chabreck and Linscombe 1988).  Moreover, the natural crevasse lowered the rate of 

marsh loss between 1974 and 1990 to 10.7%.  Although the crevasse has caused some marsh loss 

from scouring in the immediate outfall area, aerial photography has indicated that marsh loss in 

the area has decreased considerably.  Many areas that had converted to open water were now 

filling with sediment (Roy 2002).  However, shorelines exposed to high wave energies continued 

to erode, and subsidence continued to occur.  An estimated 14,000 acres (5,600 hectares) was 

projected to be underwater by the year 2050 had no project been constructed (LCWCRTF and 

WCRA 1999).   

In 1997 the entire area was classified as fresh and intermediate marsh, with the two project 

subareas being entirely intermediate marsh (Chabreck and Linscombe 1997).  The marshes 

within the project area support a diverse assemblage of vegetative species representing a broad 

salinity gradient due to the influences of both the Mississippi River and Breton Sound.  Species 

present in the project area include elephant-ear (Colocasia esculenta), common reed (Phragmites 

australis), bulltongue arrowhead (Sagittaria lancifolia), delta arrowhead (Sagittaria platyphylla), 

alligatorweed (Alternanthera philoxeroides), common rush (Juncus effusus), needlegrass rush 

(Juncus roemerianus), smartweed (Polygonum sp.), Walterôs millet (Echinochloa walteri), 

saltmeadow cordgrass (Spartina patens), smooth cordgrass (Spartina alterniflora), Olneyôs 

threesquare (Schoenoplectus americanus), common threesquare (Schoenoplectus pungens), 
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saltmarsh bulrush (Schoenoplectus maritimus), torpedo grass (Panicum repens), giant cutgrass 

(Zizaniopsis miliacea), hairypod cowpea (Vigna luteola), cattail (Typha sp.), and poisonbean 

(Sesbania drummondii) (Roy 2002).  Submerged and floating aquatic species in the project area 

include spike watermilfoil (Myriophyllum spicatum), southern waternymph (Najas 

guadalupensis), sago pondweed (Stuckenia pectinatus), curly pondweed (Potamogeton crispus), 

and water stargrass (Heteranthera dubia) (Roy 2002).  

Project Goals 

The following goals and strategies for the Delta Management at Fort St. Philip project were 

provided by the U.S. Fish and Wildlife Service in the Environmental Assessment (Roy 2002) and 

the Ecological Review (Banks 2001).   

 

Project goals are as follows: 

1) By the end of the 20 year project life, create 244 additional acres (1-km
2
) of emergent 

marsh through the construction of crevasses.  It should be noted that 174 acres (0.7-km
2
) 

of emergent marsh are projected to accrete naturally without the proposed project, thus a 

net gain of 418 acres (1.7-km
2
) is expected within the project area by the end of the 20 

year project life. 

 

2) Create 25-acres (0.1-km
2
) of emergent marsh through terrace construction.  Terrace 

building will directly account for 16.5 acres (0.07-km
2
) of emergent marsh, and the 

projected expansion of the vegetated terraces over the 20 year project life will account for 

the remaining 8.5 acres (0.03-km
2
). 

 

Project Strategies: 

 

1) Reintroduction of alluvial sediments through six constructed crevasses. 

 

2) Marsh creation and sediment trapping through the construction of earthen terraces with 

vegetative plantings.           

This project aims to utilize the land-building potential of crevasses and wave reducing 

characteristics of terrace mounds to halt the extensive loss of marsh in the area.  The objective is 

to enhance natural marsh growth by diverting fresh, sediment-laden water through the dredged 

crevasses into shallow, open-water receiving areas.  The earthen terraces constructed in Subarea 

1 are designed to reduce the fetch distance for wind-induced waves while also trapping sediment, 

thereby promoting the marsh-building processes. 
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Project Features 

The Delta Management at Fort St. Philip project features 19,600 linear feet of terraces and six (6) 

artificial crevasses. 

 

A. Terraces ï Subarea 1 (Figure 2). 

¶ A total of 98 terraces were constructed, each 200 ft in length, with a 50-ft separation 

between the ends of each terrace. 

¶ Each terrace was built with a crown width of 10 ft, tapering at a slope of 1 vertical 

to 6 horizontal to a base width of 52 ft. 

¶ Terraces were built to an initial elevation of +3.5 ft (NAVD 88), with a target 

settled elevation of +3.0 ft (NAVD 88). 

¶ The aggregate length of constructed terraces was 19,600 linear ft. 

¶ The minimum distance to the existing shoreline was 50 ft and minimum pipeline 

clearance was 50 ft.  Within these constraints, the locations of individual terraces 

were left to the discretion of the construction manager.  In order to maintain the 

minimum clearance from the existing pipelines, three of the terraces were scaled 

down by a total of 100 ft. 

 

B. Crevasse 1A ï Subarea 1 (Figure 2).  2000 ft long x 75 ft base width x -8.0 ft 

(NAVD 88).  Marsh elevation was assumed to be +1.5 ft (NAVD 88).  The 

crevasse, dredged from the center of the channel, passes through a reference point 

defined by the pre-construction shoreline (X = 3,875,963.63 ft, Y = 322,516.09 ft 

NAD 83), and extends along a quadrant bearing of N47
o
W.  Dredge material was 

placed between 25-175 feet on either side of the crevasse to a maximum elevation 

of +5.0 ft (NAVD 88). 

 

C. Crevasse 1B ï Subarea 1 (Figure 2).  400 ft long x 75 ft base width x -6.0 ft 

(NAVD 88).  Marsh elevation was assumed to be +1.5 ft (NAVD 88).  The 

crevasse, dredged from the center of the channel, passes through a reference point 

defined by the pre-construction shoreline (X = 3,875,557.544 ft., Y = 320,705.6253 

ft NAD 83), and extends along a quadrant bearing of N22
o
W.  Dredge material was 

placed between 25-175 feet on either side of the crevasse to a maximum elevation 

of +5.0 ft (NAVD 88). 

 

D. Crevasse 1C ï Subarea 1 (Figure 2).  700 ft long x 75 ft base width x -6.0 ft 

(NAVD 88).  Marsh elevation was assumed to be +1.5 ft (NAVD 88).  The 

crevasse, dredged from the center of the channel, passes through a reference point 

defined by the pre-construction shoreline (X = 3,873,382.42 ft, Y = 320,246.83 ft  

NAD 83), and extends along a quadrant bearing of S77oW.  Dredge material was 

placed between 25-175 feet on either side of the crevasse to a maximum elevation 

of +5.0 ft (NAVD 88). 
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Figure 2.  Project features within Subarea 1 of the Delta Management at Fort St. Philip 

(BS-11) project. 
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E. Crevasse Alt. 2A ï Subarea 2 (Figure 3).  732 ft long x 75 ft base width x -8.0 ft 

(NAVD 88).  Crevasse óAlt 2Aô replaced the proposed Crevasse ó2Aô located 

further north along the pipeline canal.  Marsh elevation was assumed to be +1.5 ft 

(NAVD 88).  The crevasse, dredged from the center of the channel, passes through 

a reference point defined by the pre-construction shoreline (X = 3,891,269.92 ft, Y 

= 322,243.99 ft NAD 83), and extends along a quadrant bearing of N50
o
E.  Dredge 

material was placed between 25-175 feet on either side of the crevasse. 

 

F. Crevasse 2B ï Subarea 2 (Figure 3).  500 ft long x 75 ft base width x -6.0 ft 

(NAVD 88).  Marsh elevation was assumed to be +1.5 ft (NAVD 88). The crevasse, 

dredged from the center of the channel, passes through a reference point defined by 

the pre-construction shoreline (X = 3,888,519.61 ft, Y = 320,569.13 ft NAD 83), 

and extends along a quadrant bearing of S69
o
E.  Dredge material was placed within 

175 ft and no closer than 25 ft on either side of the crevasse to a maximum 

elevation of +5.0 ft NAVD 88. 

 

G. Crevasse 2C ï Subarea 2 (Figure 3).  2000 ft long x 75 ft base width x -6.0 ft 

(NAVD 88).  Marsh elevation was assumed to be +1.5 ft (NAVD 88).  The 

crevasse, dredged from the center of the channel, passes through a reference point 

defined by the pre-construction shoreline (X = 3,891,138.38 ft, Y = 321,807.44 ft 

NAD 83), and extends along a quadrant bearing of S77
o
E.  Dredge material was 

placed between 25-175 feet on either side of the crevasse to a maximum elevation 

of +5.0 ft (NAVD 88). 

 
The Coastal Protection and Restoration Authority (CPRA) and the United States Fish and 

Wildlife Service (USFWS) inspect all crevasses annually to ensure continued sediment transport 

to the receiving bays.  Due to shallow water depths (1.5 to 2.0-ft) and reduced fetch, significant 

erosion of the terraces was not expected to occur.  Also, terraces are not subject to maintenance 

or rehabilitation under the Cost Sharing Agreement or permits.  Therefore, no maintenance of the 

terraces was proposed.   

 

In November 2006, approximately 18,000 vegetative plugs of smooth cordgrass (Spartina 

alterniflora óVermilionô) were planted along the edges of the newly constructed terraces and 

4,900 4-inch containers of seashore paspalum (Paspalum vaginatum óBrazoriaô) were planted 

along the upper edge of the terraces.  Vegetative plantings on the terraces were contracted out 

separately from the construction contract and are not subject to maintenance or rehabilitation by 

CPRA or USFWS. 
 

All crevasses except 1B were constructed at a 60-degree angle from the parent pass using a 

barge-mounted, bucket dredge.  Crevasse 1B was constructed at a 120-degree angle from the 

parent pass.  Dredge material from crevasse construction was placed into adjacent disposal areas 

up to a height of +5.0 ft (NAVD88).   
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Figure 3.  Project features within Subarea 2 of the Delta Management at Fort St. Philip 

(BS-11) project. 

 


