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Project Name:  LPV HSDRRS Mitigation- Bayou Sauvage Flood Side (BSFS-5) Marsh Creation Site

*Mitigation Potential: 0.42 (AAHUs/acre) old, 
 2014 Marsh Creation MP = 0.37AAHUs/ac & new Marsh Nourishment MP = 0.05 AAHUs/ac 

Project Type(s):  Marsh Creation & Nourishment

Project Area:  The Bayou Sauvage Marsh Creation site, BSFS-5, 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-5 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 through restoration of a minimum of 325 (49 + 276) acres of flood side brackish marsh.  *(FWS analysis of BSFS5 was based on 277.8 acres)

The southern proposed marsh footprint (BSFS5) is a combination of open water and broken marsh; however evaluation of historic photography reveals continued degradation of the broken marsh component.  Based on surveys conducted by the Corps. the truly open water area elevations are similar to the northern site, ranging from -1.5 to -2.5’ NAVD88; getting slightly deeper in the northwestern corner where elevations increase to approximately -3.0’ NAVD88. Three (3) site specific soil borings reveal an approximate 6 foot organic peat layer underlain by very soft clays and silty sand layers.  Again, significant settlement of the dredge filled platform is anticipated.

Initial target elevation for dredge fill would be to approximate elevation +2.5 NAVD88, to ultimately hit a target marsh elevation ranging from +1.5 to +1.0 NAVD88.  

Both sites will require total perimeter retention will be required to retain dredge material and allow for vertical accretion.   According to the Corps’ Project Description, site BSFS5 will require a combination of 17,925 linear feet of earthen retention dike.  The retention dikes will be constructed to elevation +4.5 NAVD88, with a 5’ crown.  Due to poor soil conditions, 20 foot stability berms are required both interior and exterior of the dike alignment, resulting in an approximately 90 foot base width for the dike structure.  For initial quantity estimates, the dikes are assumed to have 1 vertical on 4 horizontal side slopes.  Retention dikes will be constructed to maintain a minimum of 1’ of freeboard during dredging operations.  The borrow ditch will be offset a minimum of 40’ from the dike to assure dike stability.  The allowable borrow ditch template will be a 80-foot bottom width, with excavation allowed to 15’ below the existing ground elevation to capture potentially better deeper material.  Plugs will be left in the borrow canal at 1000-foot intervals to minimize water flow during pumping operations.  

The remaining reaches of standard retention dike for both features will be gapped approximately 1 year after the final lift, upon settlement and dewatering of the created marsh platform. 

Finally, it is anticipated that the marsh footprint will be planted upon satisfactory settlement and dewatering of the marsh platform.  Plugs of appropriate marsh vegetation will be planted over 100% of the marsh restoration acreage on 7-foot centers.  Planting guidelines and required plant species can be provided.  


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 277.8 acre project area has been classified by the Service as 30% marsh (“BSFS5-MN”, 84.1 acres) and 70% water (“BSFS5-MC”, 193.7 acres) based on 2011 aerial imagery (Figure 2).  The 3.6 acres classified as mudflat is considered in the open water classification.   The project area and 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.
Figure 2. Land Water Classification[image: ]
Land Loss Data
Figure: 3. USGS Extended Boundary for Bayou Sauvage (09)
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Figure 4. Land loss rate determined by USGS
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The Service calculated land loss rate using the same USGS Land/Water data (1985-2010), but with a different 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. That rate was used to calculate land/water values over the life of the project.  

FWOP

Extended Boundary Percent Loss Rate = -0. 38%

BSFS5- MC = 0 ac/year
BSFS5- MN = -0.35 ac/year 

(Of the 84.1 acres 1.82 acres coverts to open water prior to start of construction.  As a conservative estimate this acreage is not considered in the calculations of marsh creation) 

Table 1:  FWOP BSFS5-MN Acres

	BSFS5-MN (84.10 ac)

	TY
	Class
	Acres
	Percent

	0
	Marsh
	82.28
	97.8%

	
	Water
	1.82
	2.16%

	1
	Marsh
	81.90
	97.3%

	
	Water
	2.2
	2.61%

	32
	Marsh
	67.36
	80.1%

	
	Water
	17.0
	19.9%

	50
	Marsh
	56.48
	67.2%

	
	Water
	24.92
	29.6%


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.  The rate is 50% of the background loss rate until TY32 when at least 10 inches of water is assumed to cover the marsh and, therefore, 10 inches of post-construction accretion is assumed to occur.  At that time background loss rate is resumed.  A settlement period of 3 years was also applied based on settlement curves of previous CWPPRA restoration projects.  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.  

Target years 1- 5 percent credit to vegetated marsh platform are based on assumptions used for the Milton 95% design settlement curves.  TY1 = 0%, TY2 = 10%, TY3 = 25%, TY4 = 62.5%, TY5 = 100% for marsh creation.  TY1 = 0%, TY2 = 25%, TY3 = 50%, TY5 = 100% for nourished marsh.

FWP (reduced by 50%) BSFS-4 Project Area Acre per year lost rate = - 0.09 acres /year.  (Rate reverts back to FWOP rate when water level rise equals 10 inches (-0.18 ac/year).





Table 2: FWP Marsh Acres

	
	
	BSFS5-MC
	BSFS5 - MN

	TY
	Class
	Acres
	%
	% Credit
	Acres
	%
	% Credit
	FWOP % L/W Comparison

	0
	Marsh 
	0
	0
	
	82.28
	97.8%
	
	97.8%

	
	Water
	193.7
	100%
	
	1.82
	2.2%
	
	

	1
	Marsh 
	0
	0
	0
	0(82.28)
	0 (97.6%)
	0
	97.3%

	
	Water
	0.43
	0.22%
	
	2.02
	2.4%
	
	

	2
	Marsh 
	19.29
	10%
	10
	20.47
	24%
	25
	

	
	Water
	0.81
	0.42%
	
	2.24
	2.7%
	
	

	3
	Marsh
	48.13
	24.8%
	25
	40.82
	49%
	50
	

	
	Water
	1.18
	0.61%
	
	2.45
	2.92%
	
	

	5
	Marsh
	191.76
	99%
	100
	81.2
	96.5%
	100
	95.5%

	
	Water
	1.94
	1.00%
	
	2.9
	3.45%
	
	

	6
	Marsh
	191.28
	98.7%
	
	80.97
	96.3%
	
	

	
	Water
	2.42
	1.25%
	
	3.13
	3.7%
	
	

	32
	Marsh
	174.58
	90.1%
	
	72.96
	86.8%
	
	

	
	Water
	19.12
	9.87%
	
	11.14
	13.2%
	
	

	50
	Marsh
	151.88
	78.4%
	
	65.23
	77.6%
	
	67.2%

	
	Water
	41.82
	21.59%
	
	18.87
	22.4%
	
	





Variable V2 – Percent of open water covered by aquatic vegetation 

Existing Conditions –The extended project area is a brackish marsh with interior open water ponds that are expanding in size as marsh loss continues.  The immediate project area is approximately 70% water and 30% marsh.  SAV is abundant.  Based on observations during a May 20, 2014, field trip, it was estimated that 100% of the open water area had SAV cover (Eurasian watermilfoil and widgeon grass, or Ruppia, was observed).

FWOP – Existing conditions are expected to continue.  This area is not expected to breach into the lake within the project life based on loss rates.  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.  The existing foreshore rock dikes will provide diminishing wave energy protection for SAV as they subside below the water level.

BSFSN5- MC & MN

TY 0-1 	100%
TY 32	  	75% (75% of baseline; losses due to factors described above)
TY 50		60% (60% of baseline, assuming the area is still classified as an interior pond)

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, it is assumed that very little open water, or SAV volunteers exists to support SAV growth.

BSFSN5- MC & MN

TY 0		100%
TY 1-3		0%
TY 5		100% (100% of baseline)
TY 6		100%
TY 32		100% 
TY 50		75% 

Variable V3 – Marsh edge and interspersion

Existing Conditions – The 277 acre project area is 30% marsh and 70% open water, which can be considered 100% Class 4 (0.2 SI), or 30% Class 2 and 70% Class 5 (O.25 SI).
If this variable is divided into two WVAs, BSFS5-MC (70%) would be a Class 5 and BSFS5-MN (30%) would be a Class 2.

The classification with the higher SI for FWOP was used to be conservative. 

FWOP– The total area will continue to deteriorate converting to a Class 5 by TY50.  

TY0-1: 	70% Class 5, 30% Class 2
TY32: 	100% Class 4 (~25% marsh)
TY50: 	100% Class 5 (~20% marsh in the entire project area)
*note: MP is not sensitive to changes in the Interspersion value 

FWP – Both BSFS5 MC and MN would be filled to target marsh elevations. 

TY 0:	70% Class 5, 30% Class 2
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
TY 32	100% Class 1 (marsh is ~90%)
TY 50		100% Class 2 (marsh is ~78%)


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

[image: http://www.lacoast.gov/chartingwebservices2/charts/CRMS3626-H01_2013_daily_WaterLvlRanget.png]


Existing  
Bottom elevations (water bottoms and marsh elevations) were collected by the Corps throughout the project area.  That data can be provided upon request.  Of the 840 data points, only 12 points measured above +1.0 ft NAVD (marsh elevation).  Bottom elevations were subtracted from the average water elevation measured at CRMS3626 (+0.83 ft NAVD).  For the BSFS 5 WVA SOW will be determined using all points.   If just open water areas were used SOW within and near the marsh would not be accounted for and the variable would favor the deeper areas.  Based on all data points, 25% of the average water depth is >/= 1.5 feet.

FWOP
The Corps’ RSLR estimates predict a sea-level rise of approximately 2.0 feet for the year 2063 under the Intermediate RSLR scenario.  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.  

TY0		25%
TY1		25%
[bookmark: _GoBack]TY32		25%
TY50		17%

FWP- The project area will be filled to target marsh elevations.  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		25%
TY1		100%
TY3		100%
TY5		100%
TY6		100%
TY32		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 or hydrologically controlled by any structures.  There is a foreshore rock dike between the project area and Lake Pontchartrain, but there is a hydrologic connection of the project area marsh through bayous and a canal to the open waters of the lake and the surrounding marsh.  Access to all parts of project area is assumed to be equal.

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

FWP After construction, retention dikes will block all aquatic organism access.  After the dikes are breached in TY3, 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
TY3		0.0001
TY5 – TY50		1.0
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