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MEMORANDUM
DATE: 3/11/2016 7:40 AM, rvsd 5April 2016, rvsd 28 July 2016, rvsd 10August 2016
To: File for the Plaquemines Parish Nonfederal Levees (NFL) Project
FROM: David Walther, U.S. Fish and Wildlife Service (Service)

SUBJECT: Wetland Value Assessments (WVAs) for Grand Liard Mitigation Site

Per the previous WVA assessment the impact acres for all habitat types were taken from COE provided GIS data layer(s) but clipped and adjusted as necessary by the Service (i.e., F:\Digital_Records\Fed_Projects\NOD\Non Federal Levees - Plaquemines Parish West\GIS\Mitigation).  The project area is approximately 191 acres in size. Previous WVA utilized the low SLR this PIF corrects that with outputs from the medium SLR.

To account for the delayed implementation of the mitigation features the impact period of analysis was extended from 50 years to 57 years.  However, the mitigation period of analysis remained at 50 years.

The Grand Liard WVA developed by CWPPRA was used as the basis for this WVA and that Project Information Sheet is attached to the end of this document.  

WVA

[bookmark: _GoBack]Benefits: 191 acre area with 46 acres of saline marsh and 145 acres of open water to be restored for a gain of 37.4 AAHUs.  Mitigation Potential (37.4AAHU/191Ac) = 0.2 (0196)

V1 - Emergent Vegetation  

Land Loss Data 

The following information was used in the development of the WVA: To calculate loss rates and percent marsh – open water habitat we used data from USGS data to determine loss rates for an extended boundary area, land-water classification from the CRMS web site (used to also determine existing baseline conditions) , medium SLR scenarios from the closest most applicable Corps approved gauge (i.e., Venice), and reduced land loss rates in the mitigation areas by 50% until 10 inches of organic accretion was reached.  Since the medium SLR was used no collapse would be experienced.  Based on the determined loss rate by TY 15 no acres of marsh would remain under FWOP scenario (medium SLR).  Additional information is in the land loss spreadsheet (F:\Digital_Records\Fed_Projects\NOD\Non Federal Levees - Plaquemines Parish West\Mitigation\Grand Liard\Grand Liard NFL Mitigation 3-4-2016.xlsx).

  			FWOP			FWP*
TY	Habitat  	 	Percent	ages	
0	marsh		19			19
	Open water	81			81

1 	marsh		18			26
	Open water	82			1

3	marsh		15			35
	Open water	85			5

5	marsh		13			90
	Open water	87			10

50	marsh		0			31
	Open water	100			69

* Taken from LPV & WBV HSDRRS Mitigation: WVA Model Assumptions and Related Guidance (Revised/Updated 3 March 2012).

V2 – Submerged Aquatic Vegetation

FWOP: Previously determined SAV coverage (i.e., 50%) was used for all open water areas in TY0.  CWPPRA projected 40% would remain by TY20; this 0.5 % loss rate/year was extrapolated to TY50 meaning approximately 25 % would exist at that time.

FWP:  Standardized assumptions used for HSDRRS marsh creation sites were applied up to TY 50; however these numbers were taken from brackish marsh assumptions because none were developed for saline.  For TY 50 HSDRRS recommended 25% of baseline conditions (i.e., 12.5%).     


FWP			FWOP
TY 0	50%		50
TY1	0%		50
TY3	0%		49
TY5	50%		48
TY50	25%		12.5

V3 – Interspersion

Broken marsh was assigned to class 4 while open water areas were assigned to class 5.  Percentages were based on entire area (all three cells).   Acres of marsh lost in the future were also placed into class 5.  Based on future marsh loss the entire area would be class 5 in TY50. 

FWOP
TY0		Broken marsh 19% Class 4 – open water 81% Class 5
TY1		Broken marsh 18 % Class 4 – open water 82% Class 5
TY3		Broken marsh 15 % Class 4 – open water 85% Class 5
TY5		Broken marsh 13 % Class 4 – open water 87% Class 5
TY6		Broken marsh 11 % Class 4 – open water 89% Class 5
TY50		open water 100 % Class 5

FWP: Standardized assumptions used for HSDRRS marsh creation sites were applied.  For TY50 it was assumed that forces leading to TY0 conditions would result in a similar marsh loss patterns thus TY 0 conditions were used with land – water percentages adjusted accordingly.  
TY0		Broken marsh 19% Class 4 – open water 81% Class 5
TY1		100% Class 5
TY3		100% Class 3
TY5		50% Class 3 and 50% Class 1
TY6		100% Class 1
TY50		Broken marsh (24%) 100% Class 4 

V4 – Shallow Open Water Habitat

It was estimated that most of the large open water areas that have existed for some time would probably have depths greater than 1.5 feet.  Areas that were part of old oil well canals or pipelines that have remained open water were also placed into the deeper water category.  Areas that more recently (approximately 2005) converted to open water were left in the shallow water category.   Using aerial photography and USGS quad maps it is estimated that the deeper water areas comprised approximately 50.2 acres or 34.6 % (50.2/145.1) of the area (compared to 34% for the CWPPRA project).  All future loses of marsh were assumed to remain in the shallow open water depths.  FWP conditions used the HSDRRS standard assumptions.

FWOP					FWP
TY0		68%					55
TY1		68%					0
TY3		69%					3
TY5		70%					6
TY6		70%					8
TY50		74%					69


V5 – Salinity

Previously CWPPRA determined and projected salinity levels to be 16 ppt for TY0&1 and 18 for TY 20.  It was assumed that continued deterioration of barrier islands and coastal marshes and sea-level rise would allow a gradual increase in salinities to approximately 20ppt in TY 50.  

V6 – Fish Access
FWOP
There are no restrictions to fishery access and none anticipated.

FWP
Standardized assumptions used for HSDRRS marsh creation sites were applied.
TY1	0.0001
TY3.	0.001
TY5	1
TY6	1	
TY50	1





 
	TOTAL BENEFITS IN AAHUs DUE TO PROJECT

	A.  Emergent Marsh Habitat Net AAHUs     =
	73.28 

	B.  Open Water Habitat Net AAHUs             =
	-87.98 

	Net Benefits= (3.5xEMAAHUs+OWAAHUs)/4.5
	37.44 
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Grand Liard Marsh and Ridge Restoration (BA-68)

Final (95%) Design Review Update
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Project Information Sheet for Wetland Value Assessment (WVA)


FINAL - October 19, 2011

Contact: Kymmi Clements/Rachel Sweeney, NMFS, (225) 389-0508 
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Project Name: Grand Liard Marsh and Ridge Restoration Project

Sponsoring Agency: National Marine Fisheries Service
Primary contact: Rachel Sweeney; rachel.sweeney@noaa.gov; (225) 389-0508, ext 206
Env. WG contact: Kimberly Clements; kimberly.clements@noaa.gov; (225) 389-0508, ext. 204
Eng. WG contact: Patrick Williams; patrick.williams@noaa.gov; (225) 389-0508, ext. 208

Project Area: The 485-acre project area is located in the vicinity of Triumph in lower Plaquemines Parish, Louisiana, immediately adjacent to Bayou Grand Liard.  The project area is within Region 2, the Barataria Basin, Bastian Bay and Grand Liard mapping units.  

Problem: This area has experienced wetland loss due to a variety of forces including subsidence, salt-water intrusion, a lack of sediment supply, and oil and gas activities.  The Bastion Bay and Grand Liard mapping units were historically structured by a series of north south bayous and associated ridges (i.e., Bayou Long, Dry Cypress Bayou).  Over the preceding decades the majority of these bayou ridges and the marshes flanking them have disappeared.  Ridge loss combined with interior wetland loss has resulted in large expanses of open water.  

The eastern bankline of Bayou Grand Liard is the most prominent of the remaining ridge features, and separates the open bays of the Bastian Bay and Grand Liard mapping units.  Geotechnical borings collected from the proposed ridge footprint are suggestive of inter-distributary bank/ridge formations.  Anecdotal information from local sources clearly suggests historic presence of an elevated ridge and associated woody vegetation.  

Land loss projections suggest that the remaining bayou bank wetlands will be completely converted to open water by 2050.  The proposed project would re-establish some ridge and marsh function in the Bayou Grand Liard vicinity.  The Coast 2050 1983 to 1990 loss rate for the Grand Liard mapping unit is 1.7%/yr and its rate of subsidence is 2.1 to 3.5 feet/century (LDNR 1999).

Goals: Project objectives include creating and nourishing saline marsh and restoring biological and hydrologic functions associated with maritime ridges.  Specific project goals are:

1) Create and nourish 460 acres of saline marsh to provide fish and wildlife habitat. 
2) Restore 3.4 miles (24 acres) of Grand Liard ridge to reduce wave and tidal setup and provide fallout habitat for neotropical migrant birds.  

Project Features:
The proposed project involves hydraulic dredging of sediment from the Gulf of Mexico to create and restore marshes (Figure 1) including vegetative plantings.  The project also includes restoration of about 18,000 linear feet of remnant bayou ridge.  Marsh fill areas will be confined by retention dikes constructed of material excavated from within the marsh fill template except adjacent to the ridge feature which will also serve as containment.  Material for ridge construction will be excavated from both within the marsh fill template and also from Bayou Grand Liard.  Vegetative plantings and tallow control are also proposed during the operations and maintenance phase.  
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	Figure 1: Grand Liard Project Feature Map
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Marsh Creation/Nourishment Design
The marsh creation cells have been revised since originally evaluated at the planning level.  Excessive water depths and small cell size resulted in exclusion of the northern-most marsh creation cell proposed at Phase 0.  The remaining marsh creation cells were aligned to avoid excavation in the vicinity of pipelines and other infrastructure.  

Analysis of tidal datums[footnoteRef:1] in the project area was conducted for the closest representative CRMS station (CRMS0163); NOAA station #876124 located at Grand Isle, Louisiana near Barataria Pass at 29°15'48"N, 89°57'24"W was used as the control station for tidal epoch correlation.  Resulting 2010 project area tidal datums are: [1:  All elevations herein are referenced to NAVD88] 

MHW = 1.35’, MTL = 0.82’, MLW = 0.30’  

Since the water elevations within the BA-68 project area are influenced by subsidence and sea level rise, the calculated tidal datum were adjusted to reflect Relative Sea Level Rise (RSLR) over the 20 year project life (Table 1).  The Intergovernmental Panel on Climate Change) eustatic sea level rise rate of 3.5 mm/year (0.0115 feet/year), which generally represents an intermediate Coastal Louisiana rate for a 25 year period, were applied to the tidal datums.  Additionally, a subsidence rate of 8.90 mm/year (0.0292 feet/year) was used.  

Table 1: Project area tidal datums adjusted for projected RSLR for selected target years
	Year
	MHW
	MTL        
	MLW     

	
	(ft. NAVD 88)
	(ft. NAVD 88)
	(ft. NAVD 88)

	0
	1.39
	0.86
	0.34

	1
	1.43
	0.90
	0.38

	3
	1.51
	0.98
	0.46

	5
	1.59
	1.06
	0.54

	10
	1.79
	1.26
	0.74

	15
	1.99
	1.46
	0.94

	20
	2.19
	1.66
	1.14


 










Marsh elevation surveys were conducted at four sites that were believed to have visibly healthy marsh based on review of aerial photography.  Upon review of this survey and further review of aerial photography, it was determined that site 3 was not a good representation of average healthy marsh and was excluded from the target marsh height calculations.  Average marsh elevation based on 20 shot points at three sites ranged from 1.03’ to 1.39’.   After review of both site specific project datums and marsh elevation surveys the project team selected 1.4’ as a target marsh elevation.  

Due to geotechnical conditions, it was determined that a two-lift construction methodology (75 to 85 days between lifts) is required to create elevations conducive to wetland habitat over the project life.  A variety of lift elevations and scenarios were evaluated (OCPR 2011).  Note that due to variability between marsh creation cells, each cell has differing proposed construction elevations.  The proposed fill elevations represent the design team’s balance between constructability, short term performance and project life sustainability of the created marsh.  Table 2 summarizes the construction fill elevations and projected out-year settled elevations.  Settlement curves for each marsh creation cell are included in Appendix A.  Typical profile for the project features is depicted in Figure 2.

Table 2: Project elevation of marsh cells for proposed initial fill elevation and out-years
	Marsh Fill Area (1st lift elevation/2nd lift elevation)
	Elevation (ft. NAVD)

	
	Year 0.5 
	Year 1 
	Year 3 
	Year 5 
	Year 10 
	Year 20 

	 Cell A (+3.5’/+3.0') 
	2.2
	1.8
	1.5
	1.5
	1.4
	1.4

	 Cell B (+3.5'/+3.5') 
	2.4
	1.8
	1.7
	1.6
	1.5
	1.3

	 Cell C (+3.5'/+2.8') 
	2.8
	2.1
	1.7
	1.5
	1.5
	1.5

	 Cell D (+3.5’/+3.0') 
	2.3
	1.8
	1.6
	1.4
	1.3
	1.3

	 Average 
	2.4
	1.9
	1.6
	1.5
	1.4
	1.4

	Modified from Figures II-A9 - II-A12. MARSH FILL SETTLEMENT VS. TIME ESTIMATES (from Volume II: Geotechnical Engineering Report,  Grand Liard Marsh and Ridge Restoration Project (BA-68), Plaquemines Parish, Louisiana, prepared by  GeoEngineers, Inc. March 21, 2011



Fill material for marsh creation would be mined from two Gulf of Mexico borrow areas and transported hydraulically to the project area.  Retention dikes would be constructed around the project perimeter as shown in the plan view and typical profiles.  Borrow material for dike construction would be obtained from within the marsh creation cells.  Vegetated plantings will be installed during the construction and operations and maintenance phases.   

Ridge Design
This project proposes to restore approximately 18,000 linear feet of earthen ridge along the east bank of Bayou Grand Liard (typical construction ridge profile is shown in Figure 3).  Surveys of elevated, wooded banklines immediately to the north of the project area indicate that elevation of these features range from +3.5’ to +6’.  Proposed ridge design is based on limitations in geotechnical conditions and limitations in availability of borrow material for construction of this feature.  



During project design, ridge elevation, side slopes, structure stability, and construction methods were evaluated.  Three different sources of material for ridge construction were evaluated: Gulf of Mexico borrow areas, Grand Liard Bayou and in-situ material from adjacent marsh.  The offshore borrow areas were dismissed as impractical due to the need to confine and dewater the hydraulically dredged material.  Bayou Grand Liard was determined to be a viable source of heavy material needed for ridge restoration.  After review of survey data from the project area and coordination with local interests, it was determined that the bayou could be excavated to depths of about -12’ without likely indirect impacts since the project area is bisected by canals up to 25’ deep and sections of the bayou are up to 15’ deep.  Additional material will be borrowed from borrow areas located within the marsh fill template. 
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Figure 2: Typical construction profiles for retention dikes, ridge creation and two-lift marsh creation for Cells A and D.
Settlement and slope stability analyses were performed using geotechnical data obtained from borings taken within the Bayou and the marsh fill areas.  The project team determined that a construction fill elevation should be based on the project goal of maintaining berm elevation above marsh elevation for the full duration of the project life.  A variety of scenarios were run using borings from the two borrow sources (bayou and interior marsh) and borings taken from the proposed ridge alignments.  Based on borrow material availability and target elevations, the ridge will be constructed to an initial elevation of +5’.  Average anticipated ridge crown elevations over the project life are summarized in Table 3.  Crown width was maximized within the limits of typical construction equipment and borrow material availability.  Average base width of the ridge profile is approximately 93’. 

  Table 3: Initial and settled elevations for design ridge feature
	Borrow Material Source
	 Initial (ft) 
	TY1 (ft)
	TY5 (ft)
	TY10 (ft) 
	TY20 (ft) 

	Bayou Grand Liard
	5
	3.3
	3.3
	3.3
	3.3

	Existing marsh 
	5
	3.5
	3.4
	3.4
	3.3

	Bayou Grand Liard
	5
	3.9
	3.6
	3.4
	3.3

	Existing marsh 
	5
	4.0
	3.8
	3.6
	3.4

	Bayou Grand Liard 
	5
	3.5
	3.1
	3.0
	3.0

	Existing marsh 
	5
	3.6
	3.3
	3.2
	3.2

	Bayou Grand Liard 
	5
	2.9
	2.8
	2.8
	2.8

	Existing marsh
	5
	3.0
	2.9
	2.9
	2.9

	Bayou Grand Liard
	5
	2.8
	2.3
	2.3
	2.3

	Existing marsh
	5
	2.8
	2.5
	2.5
	2.5

	Average elevation
	
	3.3
	3.1
	3.0
	3.0

	Modified from TABLE 7. EARTHEN RIDGE SETTLEMENT ESTIMATES  (from Volume II: Geotechnical Engineering Report,  Grand Liard Marsh and Ridge Restoration Project (BA-68), Plaquemines Parish, Louisiana, prepared by  GeoEngineers, Inc. March 21, 2011



[image: ]


Figure 3: Typical Ridge Construction Cross-section
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Planting
Due to the size of the marsh creation platform, over 400,000 vegetative units would be required to meet the standard” planting density (i.e., 875 units/acre = 10 x 5 spacing) as specified in the WVA Procedural Manual March 2006 and Coastal Marsh Community Model August 2011.  Given experience with the capacity of vegetation suppliers and labor needs associated with such large number of plantings, more limited and targeted plant installation is proposed.  Plantings will be installed both at TY1 and also at approximately TY 3.  Tallow control on the ridge will be undertaken at TY1, 3, 5, and 10.  Initial plantings (TY1) include: 

· Smooth Cordgrass (37,000 Plugs)
· Marshhay Cordgrass (4” Container, 1 Rows, 5’ Spacing)
· Paspalum (4” Container, 4 Rows, 10’ Spacing)
· Matrimony Vine (4” Container, 3 Rows, 5’ Spacing)
· Switch Grass (4’ Containers, 2 Rows, 5’ Spacing)
· Iva/ Baccharis (Bare Root Sapling, Various Spacing)

TY3 plantings will include Smooth Cordgrass (10,000 Plugs), and may include Saltgrass and Gulf Cordgrass.  TY3 plantings will also include 3,500 woody species seedlings and 3,500 saplings.  Woody species may include Wax Myrtle, Hackberry, Red Mulberry, Yaupon, Marsh Elder, Persimmon, and Toothache Tree, and will be staked with nutria excluder devices.  

Operations and Maintenance
Due to the geometry of the disposal site, it is not anticipated that tidal creeks would be constructed.  Cost for gapping containment dikes for the marsh creation cells at TY3 have been included to ensure the establishment of an acceptable amount of tidal exchange and associated wetland function. Specifically, cost estimates are based on one 25-foot-wide gap every 1,000’ to an elevation of about 
-1.0’ to allow for tidal exchange.  

Project Boundary and Sub-Areas
The 484-acre project area includes two sub-areas.  The marsh sub-area extends from the +1.0’ contour on the exterior slope of the retention dike to the +2.5’ contour of the interior slope of the ridge.  This sub-area includes four cells and totals 460 acres; this sub-area included 58 acres classified as land in 2010 and 402 acres classified as open water in 2010 (393 acres “water” + 9 acres “aquatic vegetation”).  The ridge footprint includes 24 acres (delineated from the +2.5’ contour on the bayou side of the constructed ridge to +2.5’ on the back slope of ridge).  In 2010, 14 acres within the ridge sub-area were classified as land and 10 acres were classified as water.  

Table 4: Project sub-area acreages
	
	Ridge Sub-Area
	Marsh Sub-area
	Totals

	Cell A
	9
	155
	164

	Cell B
	7
	117
	124

	Cell C
	5
	133
	138

	Cell D
	3
	55
	58

	Total
	24
	460
	484




Table 5: 2010 Land cover types 
	Land Cover Type (2010 acres)
	Ridge Sub-area (acres)
	Marsh Sub-area (acres)
	TOTAL (acres)

	Land
	14
	58
	72

	Water
	9
	393
	402

	Aquatic Vegetation
	1
	9
	10

	Total Water
	10
	402
	412

	TOTAL
	24
	460
	484



Land Change Data
Land change data was obtained from the USGS (Appendix B).  Based on a hyper-temporal linear regression loss rate analysis (1984 to 2010) for the extended project boundary (delineated during Planning WVA), a FWOP loss rate of -1.43%/year is proposed (Figure 4).  
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Figure 4:  Land loss analysis for extended boundary

To assess the benefits of both project features, the WVA evaluation was split into two separate model runs for FWP conditions only.  The saline marsh model was run for the marsh creation/nourishment acres.  The ridge model was run for the ridge acres.  

V1 - Emergent Vegetation (See Appendix C for loss spreadsheet)
Using the USGS derived land loss rate of (-1.43 %/yr), one year of loss was applied to the 2010 Land/Water acres to arrive at TY0.

FWOP  
TY0		(15%)
Marsh:		71 ac		(72 ac in 2010 with 1 yr loss @ -1.43%/yr = 71 ac in TY1)
Water:		413 ac
Total:		484 ac		(460 acres marsh sub-area + 24 acres ridge sub-area)

TY1		(14%)
Marsh: 	70 ac
Water:		414 ac
Total:		484 ac

TY20		(11%)
Marsh: 	53 ac
Water:		431 ac
Total:		484 ac

Marsh Creation/Nourishment Area (FWP)
Assumptions:
· FWP Marsh Area = 484 acres – 24 acres ridge = 460 acres.
· 2010 Land/Water for 460-acre marsh sub-area included 58 acres of land and 402 acres of water (see Table 5).
· TY0 land acres estimated by applying one year FWOP loss rate to existing land (TY1 land = 57 acres and TY1 water acres = 403).
· Marsh creation = 403 acres; marsh nourishment = 57 acres.
· Marsh planting density about 11% “standard convention” of 875 plants/acre.  For simplicity, credit is proposed at the rate accrued under a “no planting scenario” (10% at TY1, 30% at TY3 and 100% at TY5).  Marsh nourishment convention is 50% marsh credit at TY1 and 100% marsh credit at TY3.  50% reduction of background loss rate = FWP loss rate of (-0.715%/yr).
· See Appendix C for landloss spreadsheet.

FWP
TY1		(15%)	
Marsh:		68 ac
Water:		3 ac		

TY3		(38%)
Marsh:		174 ac		
Water: 		10 ac

TY5		(96%)
Marsh:		444 ac
Water:		  16 ac

TY20		(86%)
Marsh:		399 ac 
Water:		61 ac
V2 - Submerged Aquatic Vegetation (SAV)
FWOP
Widespread SAV was observed during the field reconnaissance conducted by NMFS staff in April 2008.  The coverage was observed to be 50% during that time, but species were not identified.  It is assumed that due to high salinity conditions, that SAV diversity would be limited and likely be dominated by widgeon grass (Ruppia maritime).  
   
TY0	50%	(Phase 0 WVA)
TY1	50%
TY20	40%	(SAV decreases approximately 10% of TY0 as marsh is lost by TY20 and w/ increasing average project area water depths; not just a function of the photic zone, but also wave fetch and high salinity).
FWP
It is assumed that SAV will gradually return to the project area by TY 20.  Salinity, although limiting, and shallow water depth should be conducive to some growth.

TY 1	0%
TY 3	25%
TY 5	50%
TY 20	50% 

V3 – Interspersion
FWOP
TY0-	25% Class 4 and 75% Class 5 
TY20	100% Class 5

FWP
TY 1	100% Class 5 
TY 3	100% Class 3 
TY 5	100% Class 1 
TY 20	100% Class 1 

V4 - Shallow Open Water Habitat (percent open water < 1.5 ft)
Assumptions (see Appendix D for supporting data and calculations):  
· 2010 design survey data within marsh and ridge sub-areas was used (OCPR 2011).
· Calculated 2010 tidal datums for project area are: MHW = +1.35'; MTL = +0.82'; and MLW = +0.30'.  
· Eustatic SLR estimated = 0.0115'/year.  Subsidence estimated = 0.0292'/yr.
· Survey points greater than +0.82' removed from calculation because elevations > +0.82' (i.e., above MTL) are assumed to be supportive of marsh and not likely classified as "open water."  These points are identified as NOW (not open water) and were removed from all V4 calculations.
· Limit of "shallow open water" for TY0 calculated as MTL = +0.82' - 1.5' depth = -0.68'.  Therefore, all open water points with elevation < -0.68' is classified as “shallow open water”.
· A tidal datum for TY20 was estimated by applying annual eustatic sea level rise (0.0115'/yr)
· TY20 MTL = TY0 MTL + 20 years of eustatic sea level rise 
		+1.05’ = (0.82’ + (20 x 0.0115)).
· A TY20 water bottom elevation was estimated by applying 20 years of subsidence (0.0292’/year).  
· The limit of "shallow open water" for TY20 = +1.05' (TY20 MTL) - 1.5' depth = -0.45'.  Therefore, all open water points with elevation < -0.45' are classified as shallow open water (19 % = 82 acres). See Appendix D.  In addition, the marsh lost (18 ac) over the project life (at TY20) is considered shallow open water and therefore included in the calculation:
(82 acres + 18 acres = 100 acres*100%/431 acres) = 23%  

FWOP
TY0	34%
TY1	34%
TY20	23%

FWP 
It is assumed that all shallow open water in the marsh creation/nourishment cells under FWP conditions is < to 1.5’ post-construction for TY1-5.  It is assumed that some of the water acres will subside to water depths greater than 1.5 ft by TY20.

TY1	100%
TY 3	100% 
TY 5	100% 
TY20	90%

V5 – Salinity 
The nearest CRMS station is several miles away and located in the Mississippi River delta.  Based on dramatic differences between the CRMS Site 0163 vegetation type (100% Phragmites) and saline marsh type of the project area, CRMS 0163 is not believed to be representative of the project area.  Summary data from CRMS 0163 is included as Appendix E.  

As previously evaluated at the planning stage, (Williams 2008) 1997 to 2006 monitoring data indicate an annual average salinity of 12.7 ppt. at Bay Batiste and 20.6 ppt. at Barataria Pass.  It is assumed that salinities in the project area would fall between these values, increase slightly over time, and not change FWP.

FWOP 
TY0	 16 ppt.
TY1	 16 ppt.
TY20 	 18 ppt. 

FWP
TY1-5	16 ppt.
TY20	18 ppt.


V6 - Fish Access
FWOP
TY0	1.0 (Unrestricted access)
TY1	1.0 (Unrestricted access)
TY20	1.0 (Unrestricted access)

FWP
Assumption:
· Containment dikes strategically gapped at TY 3 to an elevation of -1.0 ft. NAVD
· Marsh has settled at or below MHW by TY3. 
· Existing tidal exchange points with the bayou could be kept open to the maximum extent practicable with gaps in the fill placement for the ridge and temporary plugs that could be removed upon demobilization.

TY1	0.0001 	(Solid plug)
TY3	1		(Dikes breached, unrestricted access)
TY5	1	
TY20	1	

Ridge Restoration Area (FWP)
Assumptions:
· Settlement curves for the ridge restoration feature suggest that the ridge will remain at elevation > +3.0’ NAVD 88 throughout the 20-year project life.  
· Based on GIS analysis of the ridge polygons (inclusive of +2.5’ on the bayou side slope to +2.5’ on the interior slope), about 24 acres of ridge will be constructed (Figure 3).  
· Marsh and open water for the 24-acre ridge area were removed from the marsh creation calculations.  No land loss is expected to occur for the higher elevation portions of the ridge.  Therefore, no loss was applied to the ridge under the future with project scenario.
· The assumptions evaluated in other restoration efforts and observed field studies are identified in Tables 6, 7 and 8 below.  These assumptions were also considered in determining the values at each of the target years for all three variables.

Table 6: Previous V1 values for Percent Canopy Tree Cover FWP taken from other WVAs and literature.  
	 
	MRGO (USACE 2010)
	B. Dupont Phase 0 (NMFS 2008a)
	Grand Liard Phase 0 (NMFS 2008b)
	Monte Dissertation (Monte 1978)
	Bayou Dupont Phase 1 (NMFS 2010)

	TY 1
	0
	0
	0
	0
	0

	TY3
	0
	0
	0
	0
	0

	TY7
	 
	 
	 
	 
	20

	TY8
	10
	20
	20
	0 (TY10)
	No remaining ridge 

	TY15
	n/a
	65
	65
	10
	No remaining ridge 

	TY20
	40 (TY25)
	80
	80
	30
	No remaining ridge 



V1 – Percent Canopy Tree Cover
Assumptions:
· Plant with herbaceous species and Iva/ Baccharis at TY1 to stabilize ridge. 
· Soils suitable for planting with woody species at TY3.  TY3 plantings will include Smooth Cordgrass (10,000 Plugs), and may include Saltgrass and Gulf Cordgrass.  TY3 plantings will also include 3,500 woody species seedlings and 3,500 saplings.  Woody species may include Wax Myrtle, Hackberry, Red Mulberry, Yaupon, Marsh Elder, Persimmon, and Toothache Tree, and will be staked with nutria excluder devices.  

FWP
TY1	0%
TY3	0%
TY5	10%
TY20	35%

V2 – Percent Shrub/Midstory Cover
Table 7: Previous V2 values for Percent Shrub/Midstory Cover FWP taken from other WVAs and literature.
	 
	MRGO (USACE 2010)
	B. Dupont Phase 0 (NMFS 2008a)
	Grand Liard (NMFS 2008b)
	Monte Dissertation (Monte 1978)
	Bayou Dupont Phase 1 (NMFS 2010)

	TY1
	0
	0
	0
	20
	0

	TY3
	20
	3
	0
	30
	10

	TY5
	 
	 
	 
	 
	 

	TY7
	 
	 
	 
	 
	35

	TY8
	75
	35
	35
	30 (ty10)
	No remaining ridge 

	TY15
	n/a
	65
	65
	40
	No remaining ridge 

	TY20
	65 (TY25)
	60
	60
	50
	No remaining ridge 


  
FWP
TY1	0%
TY3	25%
TY5	30%
TY20	55%

V3 – Native Woody Species Diversity
Assumptions:
· TY3: Plant with 6 native species including Wax Myrtle, Hackberry, Red Mulberry, Yaupon, Marsh Elder and Persimmon.  Plantings will be staked with excluder devices and tallow control will continue.  
· At least 4 additional native species will recruit to area naturally within first three years.
· Even with initial and subsequent plantings, diversity will be limited in FWP out years due to its settled elevation (+3.0 ft), potential for increased inundation, and high salinity soils. 

Table 8:  Assumptions for V3 (Native Woody Species Diversity) FWP taken from other WVAs and literature 
	 
	MRGO (USACE 2010)
	B. Dupont Phase 0 (NMFS 2007)
	Grand Liard NMFS (2008)
	Monte Dissertation (Monte 1978)
	Bayou Dupont Phase 1 (NMFS 2010)

	TY 1
	0
	0
	0
	4
	2

	TY3
	6
	6
	10
	8
	6

	TY5
	 
	 
	 
	 
	 

	TY7
	 
	 
	 
	 
	10

	TY8
	10
	11
	11
	11 (ty10)
	No remaining ridge

	TY15
	n/a
	12
	12
	9
	No remaining ridge

	TY20
	13 (ty25)
	13
	13
	9
	No remaining ridge



FWP
TY1	0
TY3	10	(10 different species planted by this time)
TY5	9
TY20	8
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Appendix A (marsh fill settlement curves)

[image: Marsh settlement curves_Page_1]
Cell A marsh fill settlement curve depicting preferred construction fill elevations (Lift 1 = +3.5/Lift 2 = +3.0').  Site specific tidal datums adjusted for projected SLR over project life

[image: Marsh settlement curves_Page_2]
Cell B marsh fill settlement curve depicting preferred construction fill elevations (+3.5'/+3.5).  Site specific tidal datums adjusted for projected SLR over project life Cell B) 
[image: Marsh settlement curves_Page_3]
Cell C marsh fill settlement curve depicting preferred construction fill elevations (+3.5/2.8).  Site specific tidal datums adjusted for projected SLR over project life 

[image: Marsh settlement curves_Page_4]
Cell D marsh fill settlement curve depicting preferred construction fill elevations (+3.5/ +3.0').  Site specific tidal datums adjusted for projected SLR over project life 
Appendix E (CRMS station 0163 analysis)
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Water Salinity (ppt.) at the CRMS hydro station, CRMS0163-H01.

	 
	May 2010 to May 2011
	Mar 1 2011 - Jun 30, 2011
	Jul 1, 2010 - Oct 31, 2010
	Nov 1, 2010 - Feb 28, 2011

	Min
	0.06
	0.15
	0.17
	0.06

	Mean
	0.96
	0.21
	0.67
	2.16

	Max
	18.22
	2
	18.22
	16.16

	Mean 2010 Growing Season Salinity (March 1 – Nov 30): 0.84 ppt.



[image: ]



	Water Elevation (ft. NAVD 88) at the CRMS hydro station, CRMS0163

	 
	May 2010 to May 2011
	Mar 1 2011 - Jun 30, 2011
	Jul 1, 2010 - Oct 31, 2010
	Nov 1, 2010 - Feb 28, 2011

	Min
	0.54
	0.56
	0.55
	0.54

	Mean
	1.53
	1.47
	1.81
	1.22

	Max
	3.19
	2.52
	3.19
	2.69



Site ID: CRMS0163
Lat, Long: 29.2148, -89.4167
Marsh Elevation: 1.24ft NAVD1988
BA-68 project area
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