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Project Name:  LPV HSDRRS Mitigation- Turtle Bayou Protected Side Fresh/Intermediate Marsh Mitigation 

[bookmark: _GoBack]Mitigation Potential: 0.39

Project Type(s):  Protected Side, Fresh/Intermediate marsh restoration project 

Project Area:  The North Turtle Bayou marsh mitigation project is located in the Bayou Sauvage National Wildlife Refuge 16 mi (25.8 km) east of New Orleans in Orleans Parish. 

Figure 1.  Project Area
[image: ]


Project Goal:  Restore a sufficient amount of intermediate marsh habitat within the project area to mitigate for the 42.9 AAHUs of protected side, on-refuge, fresh and intermediate marsh habitat impacted by the LPV HSDRRS.  

As currently proposed, the project will consist of creating approximately 159.5 acres* (180 acres less 3.5 acres of existing marsh and 17 acres of dike footprint, per TBH-01 drawing provided by the Corps) of fresh/intermediate marsh within a designated open water area immediately north of Turtle Bayou.  Restoration would be accomplished through dedicated dredging of material to be borrowed from Lake Pontchartrain/Lake Borgne via hydraulic cutterhead dredge.  This work would be coupled with the restoration work proposed under the Bayou Sauvage National Wildlife Refuge (BSNWR) Floodside Side (FS) brackish marsh restoration project, located just east of LA Hwy 11 and Irish Bayou. The dredge material will be placed confined to a maximum slurry elevation of +4’ NAVD88.  Target marsh elevations have not been determined.  Spill box weirs may be constructed to control the pool level within the restoration area and the earthen dikes and closures may be gapped and/or degraded as necessary to facilitate development of the restoration site.

Access to the site will require a 150 foot wide corridor which would be backfilled with approximately 1’-2’ of dredged material upon completion of work in order to restore the existing wetlands to pre-existing conditions.   

Project Construction Schedule: construction start date – 12/2015, TY1 = 2017

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 models assess the suitability of each habitat type for providing resting, foraging, breeding, and nursery habitat to a diverse assemblage of fish and wildlife species.  This standardized, multi-species, habitat-based methodology facilitates the assessment of project-induced impacts on fish and wildlife resources.  The coastal marsh WVA model consists of six variables: 1) percent of wetland area covered by emergent vegetation; 2) percent of open water area covered by aquatic vegetation; 3) marsh edge and interspersion; 4) percent of open water area < 1.5 feet deep in relation to marsh surface; 5) salinity; and 6) aquatic organism access.   

Values for those 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]V1 - Emergent Vegetation  

Existing – The project area is classified as predominantly open water as determined by FWS analysis of 2013 aerial photography.  Approximately 3 acres of marsh, in the form of small islands, exists within the proposed marsh creation area.  Sasser et al. classified the area as intermediate marsh in 2007 and 2013.

According to USFWS (1994, per 2003 CWPPRA PO-18 Monitoring Report), the project area was over 90% non-fresh marsh (intermediate or brackish marsh) in 1956, 60% non-fresh marsh in 1978, and 14% non-fresh marsh in 1990.  This was a 76% loss of non-fresh marsh.  However, this non-fresh marsh loss was somewhat offset by an increase from 0% fresh marsh in 1956 to 30% fresh marsh in 1988.  Probably the most dramatic indication of the project area deterioration due to impoundment was the increase in open-water area from 6.0 % in 1956 to 30% in 1988.  The open-water ponds were about a third covered with submersed aquatics in 1978, but all of the submersed aquatic vegetation had disappeared by 1990.  The loss of the non-fresh marsh and submersed aquatic vegetation has resulted in large open-water ponds, some over 1 mi (1.6 km) wide and approximately 1 ft (0.3 m) deep.

The soils are mainly Lafitte, Clovelly and Gentilly mucks characterized by very fluid organic soils underlain by clay. The higher areas are Aquent soils, which are highly variable and slightly saline.  The remnants of the Pine Island Beach Ridge, which cross the area, were more highly drained sands and silts, but were mined for material for Interstate 10.

Land Loss Data

To calculate loss rates USGS evaluated 10,506 acre extended boundary (Figure 2, plygon10).  USGS determined the 1985-2010 rate from a linear regression that is depicted in Figure 3.  The rate (0.19%/yr), which shows slight land gain, was calculated from percent land values (acres) from that 1984-2010 timeframe.  In some cases, USGS excludes some data points from the regression analysis due to low and high water events.  

USGS's percent is of the total area (marsh + water).  The FWS percent change rate was determined as a percent of the 1985 land area and also included all data points provided. Typically, in WVAs and other such evaluations, we have used the FWS method as there might in some cases be non-wetlands within the polygon and then use of the total polygon area would result in obvious errors.  Therefore, the FWS method has been the standard method used in the past.  Based on the data provided by USGS, the FWS determined a change rate of 0.029% per year.  Typically, for FWP it is assumed that the loss rate would be reduced by 50% until a point when post-construction accretion exceeds 10 inches above the created marsh platform; however, since this area is showing land gain, no loss was applied.  

**Subsidence – Subsidence (Rigolets Gauge = 3.0 mm/yr) was factored into the land change analysis.

Figure: 2. USGS Extended Boundary for Turtle Bayou Marsh - polygon 10[image: J:\labworkspace\michellef\GIS_Requests\2011\2011110140\exports\LPV_subunits.jpg]

Figure3. Land loss rate determined by USGS (Ext Boundary 10)[image: J:\labworkspace\michellef\GIS_Requests\2011\2011110140\exports\LPV-hyper\10_%_change_1984 to 2010 Land Area Linear.jpg]
FWOP

Land Change Rate:  0% /year (FWS LLR, 0 acres/yr due to no land being in the PA polygon)

TY0-50	Marsh		0 acres (0%)		TY0 = 2016 
Water		159.5 acres (100%)

FWP 
Projected Eustatic Sea Level Rise (SLR) estimates were not considered because this project is located within the flood protection system.  Land change (gain) rates were also not applied to be conservative.  Additional subsidence rates were applied for this analysis to account for the uncertainty of construction methods and future conditions (long-term operation of pumps).  Created marsh platform has limited marsh function until settlement, breaching of retention dikes, and vegetation occurs.  Those assumptions are applied through TY 5.   

Land Change Rate:  0 acres/year (FWS LLR)

TY0	Marsh			0 acres (0%)
Water			0 acres (100%)
TY1	Marsh			0 acres (assume 0% credit of the 159.5-ac marsh platform) 
Water			0 acres (0%)
TY2  	Marsh	15.9 acres (assume 10% credit of the remaining marsh platform          for gapping/planting)
Water			0.53 acres (0%)	
TY3	Marsh			39.74 acres (assume 25% credit of remaining marsh platform)
Water			0.53 acres (0%)
TY5	Marsh			158.97 acres (100% - assume full credit of remaining marsh platform)
Water			0.53 acres (0%)
TY6	Marsh			158.45 acres (99%)
Water			1.05 acres (1%)
TY38	Marsh			141.61 acres (89%)
Water			17.89 acres (11%)
TY50	Marsh			135.29 acres (85%)
Water			24.21 acres (15.18%)


V2 – Submerged Aquatic Vegetation (SAV)

The 2003 CWPPRA monitoring report gives indication that the area has not supported SAVs over the recent years.  During a May 20, 2014, HSDRRS WVA field trip SAV was not observed.  

FWOP

TY0-50		0%


FWP 
Although it is anticipated that SAV will reestablish with the creation of marsh in the area, to be conservative FWOP conditions are assumed.

TY0-50		0%

V3 – Interspersion

The marsh creation cell is 100% open water.  For the HSDRRS Mitigation alternatives analysis it is assumed that marsh creation would occur within the entire cell and, therefore, no marsh nourishment would be credited.  Therefore, the site will be classified as Class 5 for FWOP.  

FWOP

TY0-50		100% Class 5


FWP
The created marsh will be considered a “carpet marsh” at TY3 (i.e., 100% Class 3) transitioning to a Class 1 by TY6.       

TY0	100% Class 5
TY1	100% Class 5
TY2          	100% Class 3 (“carpet marsh”)
TY3	100% Class 3 (“carpet marsh”)
TY5	100% Class 3 (“carpet marsh”)
TY6	100% Class 1
TY38             	100% Class 1      *(89% marsh) 	
TY50	100% Class 1       (85% marsh)	
* USGS Interspersion tool assumes marsh areas >82% marsh = Class 1


V4 – Shallow Open Water Habitat

Water depths were taken throughout the project site during a May 20, 2014, field investigation with an average depth of 1.7 (not correct using an average water elevation).  Based upon data obtained by the Corps during a January 22, 2014, the average water depth within the restoration area was approximately 1.7'.   The gage at the boat launch, located off of LA Hwy 11 and north of the restoration site, read -0.6’, placing the average elevation of water bottoms within the restoration area at approximately -2.3’.   This area is influenced predominately by rainfall and water control pumps associated with the Bayou Sauvage NWR Hydrologic Restoration project authorized under Coastal Wetlands Protection, Planning, and Restoration Act (CWPPRA PO-18).  That project goal is to promote reestablishment of emergent marsh by lowering water levels to -0.5 feet to 0.0 feet of marsh sediment elevation in the spring and summer and to within 0.5 feet of marsh sediment elevations throughout the rest of the year.  After Katrina those pumps were not operated due to impacts associated with the storm and improvements to the levee system.  The Corps replaced the pumps in 2011.

It is assumed that under FWP and FWOP water levels are 1.5 feet or less throughout the area due to management goals.

FWOP & FWP

TY0-50 -   100%

V5 – Salinity

Existing conditions - The water within the area has variable salinities.  Also, if the proposed borrow areas in Lake Pontchartrain and Lake Borgne are utilized, brackish water and sediment may be introduced into the project area.  The rate of evaporation and rainfall control the water salinity.  Currently estimates for salinity in the area are only available south of Louisiana Highway 11 (CRMS4107).  The mean salinity recorded by that station for the 2013 growing season was 2.7 ppt.  

FWOP & FWP
TY0 – TY50		2.7 ppt


V6 – Fish Access

The project area is located within the HSDDRS levee system.  Aquatic organisms within protection system have access to the area through gaps in canal banks.  Access within this unit is also impeded by LA Hwy 11 and Interstate 10.  Fish Access will not be improved under with project conditions.

FWOP - Existing conditions are expected to persist.
TY0-TY50:		0.0001

FWP - Existing conditions are expected to persist.
TY0 – TY50:		0.0001



Literature Cited

Chabreck, R. H. and G. Linscombe. 1997. Vegetation type map of the Louisiana coastal marshes.  Baton Rouge, LA. Louisiana Department of Wildlife and Fisheries.  

Nyman, J.A., R.D. Delaune, H.H. Roberts, and W.H. Patrick Jr.  1993.  Relationship between vegetation and soil formation in a rapidly submerging coastal marsh.  Marine Ecology Progress Series 96:269-279.

O’Neil, T. 1949. The muskrat in Louisiana coastal marshes: New Orleans, Louisiana Wildlife and Fisheries Commission, 28 p.

Sasser, C.E., J.M. Visser, E. Mouton, J. Linscombe, and S.B. Hartley.  2008. Vegetation types in coastal Louisiana in 2007: U.S. Geological Survey Open-File Report 2008–1224, 1 sheet, scale 1:550,000.



Appendix: Figure of Corps’ Settlement Data Compared to FWS RSLR Analysis
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