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Project Name: New Orleans Landbridge Shoreline Stabilization and Marsh Creation

Sponsoring Agency - U. S. Fish and Wildlife Service
Contact: Angela_Trahan@fws.gov; 337-291-3137

Project Location/Area

The project area is located in the Lake Pontchartrain Basin (Region 1) in Orleans Parish.  U.S. Highway 90 cuts through the center of the two units along the old Bayou Sauvage distributary ridge (also known as the East Orleans Landbridge).  This is a primary hurricane evacuation route for New Orleans and much of southeast Louisiana. The 271 acre project area encompasses four areas along the U.S. Highway 90 corridor and around Lake Catherine. The Rigolets Pass which is a major tidal connection between Lake Pontchartrain and Lake Borgne is immediately to the north of the project area.

Figure 1.  Project Area & CRMS Locations
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Problem

[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Since 1956, the project area has lost more than 110 acres of wetlands along the east shore of Lake Pontchartrain between Hospital Road and the Greens Ditch area.  The shoreline in the Hospital Wall Area has retreated approximately 450 feet since 1956. Wetland losses were accelerated by winds and storm surge caused by Hurricanes Katrina and Rita.  Within the project area, these storms alone converted approximately 70 acres of interior marsh to open water.  Flooding of nearby communities during strong northwest winds may be partially attributed to these high wetland losses.  Stabilizing the shoreline and protecting the remaining marsh would protect natural coastal resources, communities, and infrastructure.

CWPPRA projects constructed, funded for construction, or awaiting approval for construction in the vicinity of the East Orleans Landbridge include the following:

Table 1: CWPPRA Projects in the Vicinity of the Project Area.

	PPL
	#
	Project Name
	Agency

	Project Type
	Parish

	16
	PO-34
	Alligator Bend Marsh Restoration and Shoreline Protection
	NRCS
	Marsh Creation
	Orleans

	05
	PO-22
	Bayou Chevee Shoreline Protection
	COE
	Shoreline Protection
	Orleans

	02
	PO-18
	Bayou Sauvage National Wildlife Refuge Hydrologic Restoration, Phase 2
	USFWS
	Hydrologic Restoration
	Orleans

	01
	PO-16
	Bayou Sauvage National Wildlife Refuge Hydrologic Restoration, Phase 1
	USFWS
	Hydrologic Restoration
	
   Orleans

	20
	PO-104
	Bayou Bonfouca Marsh Creation Project
	USFWS
	Marsh Creation
	St. Tammany

	02
	PO-06
	Fritchie Marsh Restoration
	NRCS
	Hydrologic Restoration
	St. Tammany




Historic Land Change Data

Since 1932, approximately 5,470 acres of land have been lost in this unit. The primary causes of that loss are shoreline erosion and direct removal (i.e., construction of the GIWW and the Lake Pontchartrain Hurricane Protection Levee) which altered hydrology in much of the unit (LCWCRTF 1999). Shoreline erosion rates were estimated by USGS for two periods:  1998 to 2004, and 1998 to 2012.  The shoreline change rate for the Lake Pontchartrain shoreline from 1998 to 2004 is estimated to be 6 to 7 feet per year, while it was estimated that from 1998 to 2012 the shoreline change rate averaged as much as 16 feet per year.  This analysis indicates that much of the Lake Pontchartrain shoreline was lost after 2004 and is likely a result of the most recent hurricanes.

The 1985 to 2009 East Orleans Land Bridge subunit loss rate is -0.34% per year.  “Louisiana’s Comprehensive Master Plan for a Sustainable Coast” (CPRA, 2012) estimates that the moderately optimistic subsidence rate for the New Orleans Landbridge (Subunit 3) is 3.4 mm/year, or 0.2 feet in 20 years.  
                                                                                                                                                   

Goal

The project goal is to restore and enhance 271 acres of brackish marsh (169 acres marsh creation and 102 acres nourishment) and to enhance 15,340 linear feet of shoreline through the construction of an earthen shoreline berm.  By restoring and enhancing marshes along the East Orleans Landbridge, this project will also help maintain the integrity of Lakes Pontchartrain and Borgne, preventing the coalescence of these two large estuarine lakes.  The project will help to reduce storm surge and storm-related impacts to interior habitats.  Maintaining the Landbridge will protect fresher habitats within the upper basin from higher saline waters of the Gulf.  Further, restoring this marsh will protect private property along U.S. Highway 90 from wave-induced erosion and provide protection to a major hurricane evacuation route.

Restoring the marshes and associated aquatic habitat within this subunit would also support important wintering area for waterfowl and a nursery area for estuarine fish and would support fish and wildlife resources protected by the Bayou Sauvage NWR also located in this unit.  Lake Pontchartrain supports a large number of wintering waterfowl, including horned grebe and common loon.  Lesser Scaup populations have rebounded in recent years with more and 1 million birds observed wintering after hurricane Katrina.  Various gulls, terns, herons, egrets, rails, and black skimmer can be found using habitats associated with Lake Pontchartrain, which has been designated as an Important Bird Area by the American Bird Conservancy. Restoring the marshes along the Orleans Landbridge will help to protect fish and wildlife trust resources dependent on habitats associated with Lake Pontchartain, particularly at-risk species such as the diamondback terrapin, black rail, reddish egret, brown pelican and the Louisiana eyed silkmoth.  


Project Features

Approximately 271 acres of brackish marsh will be restored using a little less than 1.4 million cubic yards of material dredged from two borrow areas in Lakes St. Catherine and Pontchartrain and from flotation access dredging.  Material will be placed in four (4) marsh restoration areas:  a 107-acre area west of U.S. Highway 90 (MC1), an 85-acre area east of U.S. Highway 90 (MC2), a 14-acre area identified by the Land Trust for Louisiana as Nine Mile Island (MC3), and a 65-acre area at Bay Jaune Point (MC4).  Dredged material would be pumped into containment dikes to achieve a target marsh elevation of 1.2 feet NAVD 88 (6 inches above existing marsh elevation; CRMS3784, 0.69 NAVD88, geoid 99) at three of the four sites.  The MC3 area is a small 14 acre pond that opened up recently.  Marsh surrounding the site appears health, so material would be pumped into this site unconfined.  Dikes for the other three areas would be gapped and/or degraded after construction (no later than 2 years post construction) to allow for estuarine organism access.  

Average water depths in the MC1 and MC2 areas are approximately 1.5 feet (using field data corrected with CRMS3784 average water elevations).  The Bay Jaune Point (MC4) area is approximately 1.6 feet deep based on depths collected on June 11, 2014. 

An earthen berm (20 feet top width, 5H:1V side slopes) will be constructed along the restored lake shorelines (15,340 linear feet; 10.1 acres) to add additional protection from wind-induced wave fetch.  This berm will function as containment for dredged material and will be constructed to an elevation of 3.1 ft NAVD88.  Approximately 2,100 linear feet of that enhanced shoreline is proposed in front of existing marsh north of MC2.  Gaps are not proposed in the enhanced shoreline for MC2 or MC4.  However, at least 4 gaps are proposed along the shoreline for MC 1 to allow aquatic organism access to restored marsh areas since the backside of the marsh abuts the highway.

Vegetative plantings are proposed including five rows along the crown and two rows along the front slope of the shoreline protection berm, as well as within the marsh platform area.

Figure 2a.  Proposed Project Area and Features

[image: ]Monitoring Information 

Table 2 shows the results of former CWPPRA marsh creation project monitoring information.  Numerous successful CWPPRA beneficial use and dedicated dredging marsh creation projects show that placement of dredged material in shallow open water areas can restore vegetated marsh within a few years post construction.  Limited monitoring data indicates that natural re-vegetation and re-vegetation due to vegetative plantings may range from 0% to 40% cover after one growing season (Bayou Grand Liard WVA 2006).  

Table 2.  CWPPRA Marsh Creation Project Monitoring Results.

	Project
	Vegetation Results
	Comments

	Queen Bess Island MC (BA-05B)
	28%/18 months
	15.3 acres with 152,000 cuyds; average 9,335 cuyds/acre.

	Barataria Bay WaterWay Wetland Creation (BA-19)
	0%/2 yrs; due to low elevation of marsh creation area
	9 acres

	Lake Chapeau MC and HR (TE-26)
	0%/1st year; 40%/1st year after planting; 80% cover in areas above mean water level.
	168 acres

	West Belle Pass Headland Restoration
	20-30% cover/1st season
	

	
	
	

	Project
	Vegetation Results
	Comments

	Bayou Labranche Wetland Restoration (PO-17)
	70%/2 yrs post construction; 78%/3 yrs.
	

	Sabine Refuge Marsh Creation Cycle 1
	52% vegetated 2 years post construction (compared to reference area which was 78% covered)
	125 acres/800,000 cuyds; 6,400 cuyds/acre
Slurry 5.0 ft high; 3.7 NAVD 88

	Sabine Refuge Marsh Creation Cycle 3
	
	230 acres/ 800,000 cuyds; 4,950 cuyds/acre




V1 - Emergent Vegetation

Historical and Present Vegetative Communities
The East Orleans Land Bridge mapping unit is almost entirely brackish marsh with shallow ponds that contain submerged aquatic vegetation.  There is some development on high ground found along the old Bayou Sauvage distributary ridge.  In 1949, the unit was mapped as brackish and saline marsh, with a small amount of intermediate marsh along U.S. Highway 11. By 1968, the entire area became brackish and has remained (LCWCRTF 1999).  

Dominant vegetation reported at CRMS 3784 includes Spartina patens, S. alterniflora, Distichills spicata, Schenoplectus robustus, and Symphyotrichum sp.  CRMS survey data from CRMS 3784 has classified the area as brackish between 2007 and 2013.  According to 2007 marsh type aerial surveys the project area is 100% brackish (Sasser et al.  2008). It is recommended that the brackish model be used for this analysis. 

Soil Types
The Orleans Parish Soils Survey characterizes the soils in the project area as Clovelly muck.  The Clovelly series is an organic soil typically found in brackish marsh that is poorly drained and ponded most of the time (Trahan 1989).

Land Loss Data

To establish a combined interior and shoreline marsh loss, USGS evaluated two periods (1984-2003 and 1984-2011) of land change within an  6,224 acre extended boundary (Figure 4) using a linear regression.  Land area trends are demonstrated in the graph below (Figure 3).  Large, historically open water areas were delineated and omitted within the extended boundary.  USGS excluded some data points from the regression analyses due to low and high water events.  To incorporate losses associated with episodic tropical storm events, it is recommended that the period of analysis from 1984 to 2011 be used for this assessment (-0.31%/year).  For comparison the 1985 to 2009 East Orleans Land Bridge subunit loss rate is -0.34% per year.

Figure 3.  Land Loss Regression for the PPL24 Extended Project Boundary 


[image: ]
Figure 4.  PPL 24 Extended Project Boundary
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V1 - Emergent Vegetation

Project Area Acreage 
Two years of interior and shoreline loss (1984-2011 marsh loss rate of -0.31 %/yr) was applied to the 2012 USGS TM data to arrive at TY0 project acreages.  

Table 2.  FWOP land loss Analysis
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]
	
	TY
	Marsh %
	Marsh (ac)
	Water (ac)
	Total

	FWOP
	0
	38%
	102
	169
	271

	
	1
	38%
	102
	169
	271

	
	20
	35%
	96
	175
	271



FWP

FWP acreage includes the marsh creation (162 ac) and nourishment areas (102 ac). The loss rates for the marsh creation/nourishment areas including the enhanced shoreline berm would be reduced by 50%.  Vegetative plantings are proposed including five rows along the crown and two rows along the front slope of the shoreline protection berm, as well as within the marsh platform area.  

Percent Inundation:

“During the PPL24 WVA discussions, there was a general consensus that the upper marsh credit elevation of +2.5ft for created marsh is too high.  The Environmental Workgroup decided to lower the upper elevation for marsh credit to the 1% inundation elevation.  That elevation will vary by project site and should be determined using water elevation data from a CRMS station.  The entire period of record should be analyzed.  The 1% inundation elevation would be used in conjunction with settlement curves to determine when created land should receive credit as marsh.  A Phase 0 application of this convention will be difficult because we lack settlement curves for candidate projects.  It was mentioned that a settlement curve from a nearby marsh creation project could possibly be utilized.  In most cases, we lack survey data for a FWOP determination.”  

According to CRMS 3784 water level data (2008-2014), the elevation at which the marsh would be flooded at least 1% of the time is 2.24 feet NAVD88.  The shoreline enhancement elevation would have to settle 0.9 feet to achieve functional marsh credit.  Limited existing information regarding settlement in the area is available.  

· The settlement curves for the Goose Point/Point Platte Marsh Creation project (PO-33) estimated that total settlement for the containment dikes would be 0.7 feet in the first year with no additional settlement anticipated.  The north shore marshes are built on the Pleistocene escarpment and experience lower subsidence rates (MP2012 Appendix C).  

· Geotechnical investigations for the Shoreline Restoration and Marsh Creation at Lake Lery (BS-16) shoreline protection feature predicted that the berm, with an initial target elevation of 2.8 feet, would settle 0.7 feet the first year, and an additional 0.2 feet by TY2 and TY5.

If initial target elevations for the shoreline enhancement area are 3.1 feet, it is anticipated that the 10.2 acres of enhanced shoreline constructed above typical marsh elevations should be flooded at least 1% of the time by target year 2 (3.1 – 0.7 – 0.2 = 2.2 feet).  Since the project receives 25% functional credit for marsh creation at TY 1 no additional reduction in credit was applied.

Per CWPPRA conventional methods, the following FWP functional marsh credit assumptions were applied:

Marsh Creation – plantings = 25% @ TY1, 100% @ TY3
Marsh Nourishment = 50% @ TY1 and 100% @ TY3 

Table 3. FWP Land Loss Analysis

	
	TY
	Marsh % 
	Marsh (ac)*

	Water (ac)
	Total

	FWP
	1
	34%
	93*
	0
	271

	
	3
	100%
	270
	1
	271

	
	5
	99%
	269
	2
	271

	
	20
	97%
	263
	8
	271


*adjusted functional marsh

V2 - Submerged Aquatic Vegetation (SAV)

Annual and seasonal changes (e.g., salinity, temperature, turbidity, etc.) could affect aquatic vegetation in the area.  During the 2013 WVA field trip, several submerged aquatic species were observed including widgeongrass (Ruppia maritima) and Eurasian watermilfoil (Myriophyllum spicatum) within the project area and densities ranged from 0-100%.  It is assumed that the SAV cover FWOP is approximately 50% and is expected to remain so through TY20.

FWOP 

TY0-20 = 50%

FWP

TY1 – Due to disturbances related to construction activities it is assumed that no SAVs would be present @ TY1. = 0%

TY3 –Assume SAV conditions would recover to half of FWOP conditions. = 25%

TY5 – FWOP coverage restored = 50%

TY20 – With the restoration of marsh and enhancement of the shoreline, open water areas within the project area will experience less turbidity and wave fetch likely improving the area for submerged aquatic vegetation.  = 75%

V3 - Interspersion

FWOP 

Based on discussions during the PPL23 process and reference to the USGS interspersion tool, the Environmental Workgroup agreed to classify MC1 as a Class 3 and MC2 is a Class 4 under TY 0 FWOP.  

MC3 is a 14-acre pond (5% of the total project area) encompassed by healthy marsh.  The interspersion tool classifies it as a Class 3/4.  While it is largely open water (Class 5) it is a small pond within a larger marsh complex.  It is recommended that MC3 be classified as a Class 4.  MC4 is a 65-acre area (24% of the total area) comprised of 14% marsh, and categorized as a Class 4 by the interspersion tool.  It is recommended that this classification be used. 

Six acres are lost by TY20 under FWOP.  Classifications will not change under FWOP.

TY0-20:  MC 1(40%) = Class 3; MC 2, 3, &4 (60%) = Class 4

FWP

CWPPRA conventional methods for interspersion were applied to the marsh creation areas.  

TY1 = 100% Class 5(marsh creation platform assumption)
TY3 = 100% Class 3(carpet marsh assumption) 
TY5 = 100% Class 3 
TY20 = 100% Class 1 


V4 - Shallow Open Water Habitat (percent open water <1.5 ft)

FWOP

Water elevations during the May 29, 2013, field trip averaged 1.6 ft.  Long-term mean water elevations at CRMS3784 between 2009 and 2012 averaged 0.6 feet NAVD88, geoid 99.  Using long term average water elevations and water elevations from the field trip, field data was corrected using a correction factor of 1.0.  Similarly, a correction factor of 0.2 was used for data collected on June 12, 2013 (using CRMS3784 AWE and WE for that day).  The two days of data were averaged together for cells MC1 and MC2.  Similar calculations were done for field data collected on June 11, 2014, at the Bayou Jaune Point location. Water elevations at CRMS3784 on that day were 1.01 feet NAVD88, resulting in a correction factor of -0.41 ft.  MC3 was not accessible during the June 2014 field trip due to shallow water conditions.  Based on water elevations being above average at that time, the 14 acre site is considered 100% shallow open water throughout the future without project life.  A weighted average was determined for all four areas.  It is assumed that marsh loss within the FWOP life would convert to SOW.  The marsh lost in 20 years (5 acres or 2% of the total project area) was added to the total SOW @ TY20 for a total of 29% SOW.   “Louisiana’s Comprehensive Master Plan for a Sustainable Coast” (Appendix C, 2012) estimates that the moderately optimistic subsidence rate for the New Orleans Landbridge (Subunit 3) is 3.4 mm/year, or 0.2 feet in 20 years.  

FWOP TY0 - Weighted average: 
MC1& 2 – 192 ac (71% of project area) = 69% SOW, 
MC4 – 65 acres (24%) = 43% SOW,
MC3 – 5% = 100% SOW.
Total: (0.71*69) + (0.24*43) + (0.05*100) = 64%

FWOP TY20 – Weighted average:
MC1& 2 – 192 ac (71% of project area) = 60% SOW, 
MC4 – 65 acres (24%) = 39% SOW,
MC3 – 5% = 100% SOW.
Total (add 2% for marsh loss): (0.71*60) + (0.24*39) + (0.05*100) +2 = 59%

Table 4.  FWOP – SOW
	Location
	Date WD collected 
	Source                                                            (data collection/long term avg)
	# Data Pts
	# Data Pts SOW
	% SOW
	average

	West/MC1 (TY0)
	29-May-13
	CRMS3784/CRMS3784
	137
	82
	60%
	 

	 
	12-Jun-13
	CRMS3784/CRMS3784
	29
	19
	72%
	66%

	 
	
	
	
	
	
	 

	East/MC2 (TY0)
	29-May-13
	CRMS3784/CRMS3784
	43
	14
	33%
	 

	 
	12-Jun-13
	CRMS3784/CRMS3784
	39
	32
	95%
	64%

	 
	
	
	
	
	
	 

	Total (TY0)
	29-May-13
	CRMS3784/CRMS3784
	180
	96
	53%
	 

	 
	12-Jun-13
	CRMS3784/CRMS3784
	68
	51
	85%
	69%

	 
	
	
	
	
	
	 

	Total (TY 20 Subsidence)
	29-May-13
	CRMS3784/CRMS3784
	180
	86
	48%
	 

	 
	12-Jun-13
	CRMS3784/CRMS3784
	68
	49
	72%
	60%

	 
	 
	 
	 
	 
	 
	 

	Bayou Jaune Point/MC4 (TY0)
	11-Jun-14
	CRMS3784
	49
	21
	43%
	 

	Bayou Jaune Point/MC4 (TY20)
	11-Jun-14
	CRMS3784
	49
	19
	39%
	 




FWP

At TY20 approximately 3 percent of the area converts to open water based on land change regression rates.  To account for some areas settling deeper than 1.5 feet and lower loss rates for the project area the standard assumption of 90% SOW @ TY 20 is applied.  Tidal creeks will not be constructed as a project feature but are expected to form through settlement and tidal influences.

TY 1-5 – 100%
TY 20 – 90%


V5 – Salinity (Average Annual)

The project area is located near the Rigolets one of three tidal passes that connects Lakes Pontchartrain and Lake Borgne.  Salinity is recorded at several stations along the Rigolets including USGS Rigolets Station, LSU sponsored discrete data (LP08), and the CRMS3784 data.  Annual average salinities determined by those stations are provided below.  

LSU (Hwy 11 Vicinity) – 1997-2013 = 5.2 ppt
USGS (Rigolets) – 2004-2013 = 6.2 ppt
CRMS3784 – 2008-2014 = 6.0 ppt

5.8 average

FWOP & FWP
TY0-20	6 ppt


V6 – Estuarine Organism Access

The project area is an open system accessed by organisms through the Rigolets Pass, Lake St. Catherine, and Lake Pontchartrain.  MC 2 has an access channel separating the marsh area from the land bridge.

FWOP 
TY0- TY20 = 1.0

FWP:
The proposed shoreline enhancement feature along the lake rims could obstruct organism access during a typical tidal range.  However, for the marsh creation area east of U.S. Highway 90 (MC 2) and the area referenced as Bay Jaune Point (MC4) access points would be open from the back side once containment dikes would be degraded and gapped and the marsh platform elevations would be within the tidal range (-0.11 feet to +1.47 feet NAVD88).  For the marsh creation area west of U.S. Highway 90 (MC 1) at least four gaps will be constructed, and if necessary, a marsh buggy could be used after construction to facilitate the development of tidal creeks to ensure access points are entirely open.  Gaps would be constructed at least 1 foot below marsh elevations.  Containment dikes around the marsh creation area will result in a plug value during construction but will be gapped or degraded @ TY1.  Therefore, the created and nourished platform would be accessible to all estuarine organisms by TY 3.

[bookmark: _GoBack]The enhanced shoreline which functions as containment during construction for the marsh creation cells, at an elevation of 2.4 feet (TY1), is not accessible to most estuarine dependent fishes and shellfishes during normal tidal fluctuations (i.e. tidal range between low and high tide, Figure 5).  The typical water level range (blue shaded region) is defined as occurring between the 10th and 90th percentiles of all the hourly water level data points for a given water year (October – September).  Based on the above, the Environmental Workgroup determined that a plug value should be applied to the portion of the containment dike that will remain and function as a shoreline enhancement feature.  At TY1, approximately 10.2 acres of the shoreline berm (4% of the project area) (@ +2.4 feet NAVD) is above the 90th percentile elevation (i.e., 1.5 feet NAVD) at TY1.  The shoreline berm will continue to subside and erode increasing the area accessible to estuarine organisms; however, the degree of precision does not influence the WVA outcome and further analysis is not warranted.  

TY1	0.0001	(plug value based on containment dikes)
TY3-20     0.96 	(containment dikes gapped/degraded @ TY 1; 10.2 acres (4%) of shoreline berm remains above the average tidal range)



Figure 5. CRMS3784 Water Level Range
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