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Project Name:  LPV HSDRRS Mitigation- Bayou Sauvage Flood Side Marsh Creation Site

*Mitigation Potential: 0.31 aahus/acre

Project Type(s):  Marsh Creation

Project Area:  The Bayou Sauvage Marsh Creation site, BSFS-4, is located within the Bayou Sauvage National Wildlife Refuge (BSNWR) at the extreme east but within the city limits of New Orleans, in Orleans Parish, Louisiana (Figure 1).  The site is south of I-10 along the shoreline of Lake Pontchartrain. 

Figure 1.  Project Area (BSFS-4 area circled in yellow)
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Problem:  According to the Coast 2050 Report, from 1932 to 1990, Lake Pontchartrain Basin lost approximately 74,800 acres of marsh out of a total of 322,000.  Overall, 23% of the 1932 marsh was lost (Coast 2050 Report- Appendix C 1999).  The project area is impacted by natural subsidence and wave erosion of the shoreline marshes.

Project Goal:  

This Bayou Sauvage FS Mitigation project (BSFS-4 and BSFS-5) is being implemented to mitigate 96.13 AAHUs of general impacts and 9.21 AAHUs of refuge impacts totaling 105.34 AAHUs.  The most northern currently proposed marsh total footprint (BSFS-4) is 59 acres and is located immediately east of Louisiana Highway 11, fronting the community of Irish Bayou in Orleans Parish, Louisiana.  Completion of this project will result in marsh creation that will provide some protection to the U.S. Highway 90, U.S. Interstate 10, and the Irish Bayou Community.  Survey data obtained indicates fairly uniform bottom elevations ranging from approximately -2.0 to -2.5’ NAVD88.  Two site specific soil borings reveal an approximate 4 foot organic peat layer underlain by very soft clays.  Significant settlement of the dredge filled platform is anticipated.

Project Description:  See Appendix A.  

59 acres – Total project area
53 acres – Within retention dike
13 acres – Internal borrow channels*
58 acres – Benefit area after dikes degraded, of this
52.2 acres – Emergent Marsh (2 acres of dike along shoreline remains in place)
  5.8 acres – Open Water (borrow canals)
  1.0 acres – Open Water  associated with dike construction

*5.8 acres – Remaining open water from interior borrow channels – per communication with Keith O’Cain , Corps Eng, 50-60% would be backfilled to target elevations (55% of 13 ac= 7.2 ac, 13 - 7.2 = 5.8 ac )

	Table 1: WVA Target Years for Construction and O&M activities

	TY
	Start
	Finish
	Notes

	0
	 
	Aug-16
	FWOP conditions end when construction begins

	Construction (0)
	Aug- 16
	Nov-2017
	assume benefits begin once 2nd demob starts, restoration platform is in place at the target elevations estimated for at that year.

	1
	Nov-17
	Nov-18
	(2017)

	2
	Nov-18
	 
	 

	
	Jan-19
	Feb-19
	degrade/gap dikes, remove plugs

	
	Mar- 19
	Jun- 19
	Marsh plantings

	
	 
	Nov-19
	 




Habitat Assessment Method
The WVA operates under the assumption that optimal conditions for general fish and wildlife habitat within a given coastal wetland type can be characterized, and that existing or predicted conditions can be compared to that optimum to provide an index of habitat quality.  Habitat quality is estimated or expressed through the use of a mathematical model developed specifically for each wetland type.  Each model consists of 1) a list of variables that are considered important in characterizing fish and wildlife habitat, 2) a Suitability Index graph for each variable, which defines the assumed relationship between habitat quality (Suitability Index) and different variable values, and 3) a mathematical formula that combines Suitability Index for each variable into a single value for wetland habitat quality; that single value is referred to as the Habitat Suitability Index, or HSI.

The WVA model for marsh habitat attempts to assess the suitability of each habitat type for providing resting, foraging, breeding, and nursery habitat to a diverse assemblage of fish and wildlife species.  While the model does not specifically assess other wetland functions and values such as storm-surge protection, floodwater storage, water quality improvement, nutrient import/export, and aesthetics, it can be generally assumed that these functions and values are positively correlated with fish and wildlife habitat quality.

The procedure for evaluating project benefits on fish and wildlife habitats, the WVA model, uses a series of variables that are intended to capture the most important conditions and functional values of a particular habitat.  Values for these variables are derived for existing conditions and are estimated for conditions projected into the future if no restoration efforts are applied (i.e., future-without-project), and for conditions projected into the future if the proposed restoration project is implemented (i.e., future-with-project), providing an index of quality or habitat suitability of the habitat for the given time period.  The habitat suitability index (HSI) is combined with the acres of habitat to get a number that is referred to as “habitat units”.  Expected project benefits are estimated as the difference in habitat units between the future-with-project (FWP) and future-without project (FWOP).  To allow comparison of WVA benefits to costs for overall project evaluation, total benefits are averaged over a 50-year period, with the result reported as Average Annual Habitat Units (AAHUs).  
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
Variable V1 – Percent of wetland area covered by emergent vegetation 

Existing – The project area is open water.  Surrounding marsh has been classified as brackish marsh consistently from 1949 to 2007 (O’Neil 1949, Chabreck and Linscombe 1997, Sasser et al. 2007).
The two major soil types in the project area are classified by Trahan (1987) as Lafitte muck and Clovelly muck.  Both soil types are very poorly drained, very fluid organic soils typical of brackish marsh.  They are generally flooded and ponded most of the time and have a high subsidence potential.
Land Loss Data
To calculate loss rates USGS evaluated a 5,079 acre extended boundary (Figure 3) to obtain land/water data through the 1985-2010 timeframe.  The Service calculated land loss rate using the same USGS Land/Water data (1985-2010), using a linear regression (Land Acres: Time).  The FWS percent loss rate was determined as a percent of the 1985 land area and also included all data points provided by USGS. That rate was used to calculate land/water values over the life of the project.  

Figure: 2. USGS Extended Boundary for Bayou Sauvage (09)
[image: J:\labworkspace\michellef\GIS_Requests\2011\2011110140\exports\LPV_subunits.jpg]

Figure 3. Land loss rate 
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FWOP

TY0-50
Marsh:			0 acres (0%)
Water:	 		59 acres (100%)

FWP 

For use in the WVA models, projected Relative Sea Level Rise (RSLR) estimates were developed according to EC 1165-2-211, using a nearby reference gage (Rigolets gauge) in the Lake Pontchartrain and Vicinity mitigation watershed.  The reference gage was used to develop low, intermediate and high RSLR estimates.  Based on MVD planning guidance, the Intermediate RSLR scenario was used for the purpose of WVA modeling for alternative comparison and for design.  Analysis of USGS landloss data indicates that land change is still occurring under the low SLR scenario.  Therefore, the FWS applied the intermediate RSLR scenario starting from the last year of USGS landloss data, 2010.

Created marsh platform has limited marsh function until settlement, breaching of retention dikes, and vegetation occurs.  Land loss is applied at the time of marsh creation.  A settlement period of  5 years was also applied based on the Corps settlement analysis that indicates 66% of settlement occurs in the first 5 years, and marsh elevations has settled to an elevation that is flooded 1% of the time.  Once functional elevations are achieved, the loss rate of the created marsh is assumed to be 50% of the background loss rate until 10 inches of sediment is assumed to have accreted on the marsh.  At that time background loss rate is resumed.  This assumption will delay when the loss rate changes back to 100% (YR, Settlement curves).  Percent loss rate is of the entire project area acreage.  

Research by Nyman et al. (1993) suggests that coastal marshes may undergo rapid degradation and conversion to open water beyond a critical rate of submergence/inundation.  Louisiana Coastal Protection and Restoration Authority (CPRA) personnel working to model marsh loss for the 2012 Louisiana Coastal Master Plan have used statewide Coastal Reference Monitoring System data to develop plant productivity vs inundation (i.e., accretion deficit) relationships.  From those relationships, they identified inundation ranges at the primary production low-end points to predicting onset of abrupt marsh collapse (Coastal Protection and Restoration Authority of Louisiana 2012).  In this study, the median value for intermediate marsh (34.4 cm) was considered to predict onset of abrupt marsh collapse; however, marsh collapse does not occur under the intermediate RSLR scenario.  

FWP (reduced by 50%) BSFS-4 Project Area Marsh Creation Acre per year lost rate = - 0.10 acres /year.  (Rate reverts back to FWOP rate when water level rise equals 10 inches (-0.20 ac/year).

Reduced Functional Marsh Credit Assumption applied:
TY1 - 0% credit 
TY2 - 10%  dikes degraded, 55% of borrow areas filled 
TY3 – 25% 
TY4 – 62.5% (Note:  this is a linear assumption, therefore TY4 is not needed in the spreadsheet)
TY5 – 100% credit of remaining marsh platform

Containment dikes are degraded at TY2, and therefore, associated marsh benefits are not assumed until TY2.  However, we are already applying a reduced credit assumption, and that captures the delay in dike acre benefit.

Containment dikes will be constructed to an elevation of 4.5 to 5.0 ft. The Corps proposed to allow the eastern CD to remain in place as an enhanced shoreline for additional protection.  To account for the enhanced shoreline being above emergent marsh elevations, that acreage is removed from the benefits until TY 6 (assuming that the reduced functional marsh credit already accounts for those acres).  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 (FWS (NOLB WVA) 2014).  


Table 2.  FWP Marsh Acres

	FWP
	 
	 
	 
	 
	 

	 
	
	marsh (ac)
	marsh %
	OW (ac)
	OW (%)

	2016
	TY0
	0.0
	0%
	59.0
	100%

	2017
	TY1
	0.0
	0%
	6.9
	12%

	2018
	TY2
	5.2
	9%
	7.0
	12%

	2019
	TY3
	13.0
	22%
	7.1
	12%

	2021
	TY5
	*49.7
	*84%
	7.3
	12%

	2022
	TY6
	51.5
	87%
	7.5
	13%

	2050
	TY34
	46.5
	79%
	12.5
	21%

	2066
	TY50
	41.0
	70%
	18.0
	30%


* represents acres of benefits minus the 2 acres of enhanced shoreline

Variable V2 – Percent of open water covered by aquatic vegetation 

Existing Conditions –The project area is primarily shallow open water with SAV abundant in all sites.  Optical area estimation and transect visual sampling for presence or absence was conducted on April 6, 2011 by USFWS, NOAA, and Corps personnel.  It was estimated that 83% of the open water area had SAV cover dominated by Myriophyllum spicatum (Eurasian watermilfoil).

FWOP – While collecting water depths during an April 6, 2011, field trip, presence and absence of SAVs were determined at each water depth location along each transect.  The entire site was then averaged to determine the total percent coverage of SAVs.  It was determined that the project area contained approximately 83% SAV.

Existing conditions are expected to continue, with a decline in abundance as RSLR causes water depths to increase thus attenuating light penetration through the water column and reducing growth.  Also, as the surrounding marsh decreases, the project area will eventually open to Lake Pontchartrain.  Even without those breaches, the size of the open water area will increase, which will increase the fetch and wave energy.  Increased wave energy may lead to increased turbidity and will also affect the amount of light available for optimal SAV growth.  

TY 0		83%
TY 34		62% (75% of baseline; losses due to factors described above)
TY 50		12% (15% of baseline; assume 85% loss from baseline – standard assumptions)


FWP – When the marsh land platform is constructed, all existing SAV will be buried.  Until the created marsh platform settles to marsh elevation and the retention dikes are breached.

TY 0		83%
TY 1-3		0%
TY 5		83% (100% of baseline)
TY 6		91% (increase baseline by 10%)
TY34		91% (increase baseline by 10%)
TY 50		21% (25% of baseline; 75% loss from baseline – standard assumptions)

Variable V3 – Marsh edge and interspersion

Existing Conditions –The project area is open water; therefore the project area is assigned a Class 5 value for TY 50.

FWOP –.
TY 0 – 50: 	100% Class 5 

FWP –
TY 0	100 % Class 5
TY 1	100% Class 5
TY 2-3	100% Class 3 (“carpet marsh”)
TY 5	50% Class 3/ 50% Class 1
TY 6	100% Class 1
TY34	100% Class 2 (79% marsh)
TY 50		100% Class 2 (70% marsh)


Variable V4 – Percent of open water area <=1.5 feet deep in relation to marsh surface 

Existing -  
Water depths were measured with a survey rod in the project area on 6 April 2011.  The average water depth for the area was calculated using the nearby CRMS3626 gage data and data from the Rigolets at Lake Pontchartrain gage.  Using the gage data, the collected data was corrected for the effect of the tides and wind on the day the measurements were recorded.  The Corps’ RSLR estimates predict a sea-level rise of approximately 1.0 feet for the year 2063 under the Intermediate RSLR scenario (Appendix).  It was assumed that RSLR will reduce the existing shallow open water for FWOP and FWP at TY50 by 1/3 and 1/6 respectively.  

FWOP

TY0		15%
TY1		15%
TY3		15%
TY5		15%
TY6		15%
TY34		15%
TY50		10%

FWP- the mitigation project land platform would be built to a subaerial elevation with dredged material.  Marsh that is lost is assumed to become open water <= 1.5 feet deep until TY50.  At that point, it is assumed that 1/6 of the shallow open water would become deeper than 1.5 feet.

TY0		15%
TY1		100%
TY3		100%
TY5		100%
TY6		100%
TY34		100%
TY50		83% 


Variable V5 - Salinity

Existing conditions - Currently estimates for salinity in the area are available from the CRMS3626 station which is within the vicinity of the project area.  The average annual salinity recorded by that station for the 2011- 2013 data collection period was 4.82 ppt.

FWOP & FWP 
TY0 – TY50			4.82 ppt


Variable V6 – Aquatic organism access

Existing conditions – The project area is not impounded nor hydrologically controlled by structures.  

FWOP Existing conditions are expected to persist.
TY0 – TY50 = 1.0

FWP During construction, retention dikes will block all aquatic organism access.  After the dikes are breached in TY2, it is assumed that aquatic organisms will have total and equal access to sites that make up the project area.

TY0		1.0
TY1		0.0001
TY2 – TY50		1.0
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