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Project Name:  LPV HSDRRS Mitigation- Milton Island Marsh Creation

Mitigation Potential: 95% = 0.33 AAHUs/acre; 35% = 0.41 AAHUs/ acre  

Project Type(s):  Intermediate marsh restoration project 

Project Area:  The Milton Island marsh is located along the north shore of Lake Pontchartrain, west of the Tchefuncta River, in St. Tammany Parish.

Figure 1.  Project Area
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Project Goal:  Restore a sufficient amount of intermediate marsh habitat within the Milton Island Marsh project area to mitigate for the 45.7 AAHUs of non-refuge, fresh and intermediate marsh habitat impacted by the LPV HSDRRS.  The proposed marsh site initial target elevation for dredge fill would be elevation +2.0’ to +2.5’ NAVD88, to ultimately hit a target marsh elevation of +1.0 within the project life.

The proposed marsh layout results in an open water area immediately north and adjacent to the marsh footprint. The entire northern retention dike will be degraded to marsh elevation in year two (2), allowing immediate access for fish and wildlife between the open water and marsh platforms. The created marsh will provide an additional expanse of shoreline buffer for other interior swamp and marsh habitats.  As such, construction of trenasses will not be proposed within the marsh platform. It is anticipated that natural sloughs and/or access corridors will develop over the project life.  

A final element of the project construction will be the restoration of a 1,000 foot reach of the lake shoreline which has breached, allowing lake waters to freely enter the project footprint.  An earthen berm, with a 25 foot crown width, 1:4 foot (rise to run) side slope, at elevation +5.0’ NAVD88 is proposed.  An earthen-filled bag system, which will accommodate planting of shoreline vegetation, will be considered as a viable shoreline protection alternative, and included in the construction cost estimate.  It is estimated that the footprint of the shoreline restoration would result in 2 acres (rounded up from 1.7 acres) of impacted water bottoms.

The total project area is 152 acres which includes the containment dike footprint and the shoreline berm feature.  Of that area 7 acres are existing containment dikes, leaving 145 acres within the area of analysis.  Within that 145-acre area, as much as 15 acres would be excavated to construct a new containment dike along the northern perimeter and strengthen and enlarge existing dikes along the other three sides.  Corps Engineering Division estimated that approximately 40 percent of the northern and southern borrow ditches, or 4.5 acres, would refill to marsh elevation.  This is assuming some of the material from degrading the perimeter dikes would settle to target elevation. Two (2) acres (1.7 acres rounded up) of open water will be converted to a vegetated shoreline berm and tie into the existing lakefront shoreline.  These acres were subtracted from the 145-acre area of analysis for the future with project land loss analysis, yielding a 143 acre potential benefit area (132.5 acres of marsh and 10.5 acres of water).  The mitigation potential was calculated using the 145-acre area of analysis.

The calculation for the area that would be filled to target elevation is:
143 acres of benefit – 15 acres borrow excavated + 4.5 acres of borrow at target elevation = 132.5 acres of marsh (10.5 acres of water)

Project Construction Schedule:

TY0 – Dec 2015-Mar 2016: Physical Construction: Dredge, Dikework, etc. (120 days)
TY1 – 2016 (Mar 2016-Mar 2017: Settlement (1-yr))
TY2 – 2017 (Mar-Apr 2017: Initial Planting (60 days) & gapping)
May-Aug 2017: NCC Project after Initial Planting complete (per MVD guidance); process takes 4 months per LPV/WBV project teams experience with NFS

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).
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Existing – The project area is classified as open water as determined by FWS analysis of 2012 and 2013 aerial photography.  Chabreck and Linscombe (1997) identified fresh marsh as occurring within the project area, while Sasser et al. (2007) classified the area as intermediate marsh. 

The two major soil types in the project area are classified by Trahan (1987) as Allemands muck and Maurepas muck.  Both soil types are very poorly drained, occurring within former freshwater marshes and swamps.  


Land Loss Data

To calculate loss rates USGS evaluated a 9,848 acre extended boundary (Figure 2).  USGS determined the 1985-2010 rate from a linear regression that is depicted in Figure 3.  The loss rate (-0.28%/yr) was calculated from percent land values (acres) from that 1984-2010 timeframe.  USGS excluded some data points from the regression analysis due to low and high water events.  

USGS's percent is percent of the total area (marsh + water). The FWS percent loss 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 loss rate of -0.28% per year.  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; and therefore, a loss rate of -0.19 acres per year (0.28%/2*132.5) was applied under the FWP scenario.

Figure: 2. USGS Extended Boundary for Milton Island Marsh - polygon 05[image: J:\labworkspace\michellef\GIS_Requests\2011\2011110140\exports\LPV_subunits.jpg]








Figure3. Land loss rate determined by USGS
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FWOP

Loss Rate:  -0.28% /year (FWS LLR, 0 acres/yr due to no land being in the PA polygon)

TY0-50	Marsh		0 acres (0%)		TY0 = 2015 
Water		145 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 (Mandeville gage) 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.  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 (Table 1, Figure 4).

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 TY40 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 5 years was also applied based on the Corps settlement analysis that indicates 75% of settlement occurs in the first 5 years.  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.

Table 1:  Future-With-Project Elevations (TY0-5) Based on Settlement and FWS’ RSLR Analysis.
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	Fill +1
	Fill +1.5
	Fill +2
	Fill +2.5

	 
	Year
	Elevation
	Elevation
	Elevation
	Elevation

	2016.00
	0.0000
	1
	1.5
	2
	2.5

	2016.25
	0.2500
	0.86
	1.37
	1.84
	2.32

	2016.50
	0.5000
	0.82
	1.32
	1.79
	2.26

	2017.00
	1.0000
	0.77
	1.26
	1.72
	2.17

	2018.00
	2.0000
	0.67
	1.13
	1.55
	2.01

	2021.00
	5.0000
	0.52
	0.92
	1.29
	1.73



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.  

Loss Rate:  -0.19 acres/year (FWS LLR)

TY0	Marsh			0 acres (0%)
Water			145 acres (100%)
TY1	Marsh			0 acres (assume 0% credit of the remaining 132.5-ac marsh platform) 
Water			12.7 acres (7.5%)
TY2  	Marsh	13.2 acres (9%) (assume 10% credit of the remaining marsh platform          for gapping/planting)
Water			12.9 acres (9%, borrow & marsh loss)	
TY3	Marsh			33.0 acres (23%) (assume 25% credit of remaining marsh platform)
Water			13.1 acres (9%)
TY5	Marsh			131.5 acres (91% - assume full credit of remaining marsh platform)
Water			13.5 acres (9%)
TY6	Marsh			131.2 acres (92%)
Water			13.8 acres (9.5%)
TY40	Marsh			117.7 acres (82%)
Water			27.3 acres (19%)
TY50	Marsh			110.1 acres (76%)
Water			34.9 acres (24%)


V2 – Submerged Aquatic Vegetation (SAV)

The project area is primarily open water with depths ranging from approximately 0.5 to 3 feet (see Milton Island Marsh Raw WVA Data.xlsx).  During a May 17, 2011, HSDRRS WVA field trip it was estimated that approximately 55% of the open water had SAV cover.  It is assumed that this value will decrease over the 50 year project life as open water areas continue to deepen over time.  Also the shoreline has breached opening the area to the lake.  Increased turbidity is expected under the FWOP.  The Corps RSLR data was applied to FWOP conditions.  

FWOP

TY0		55%
TY1		55%
TY3		55%
TY5		55%
TY6		55%
TY40		35%	Assume decrease due to subsidence and continued deepening of open 
			Water.  Water level increases 0.34 ft by TY 40.
TY50		15%	Assume 70% decrease due to subsidence and continued deepening of open 
			Water. Water level increases 0.44 ft by TY 50.

FWP 
For the HSDRRS Mitigation alternatives analysis the interagency team developed the following assumptions for a 50 year project life:

TY0		55%
TY1		0%
TY3		0%
TY5		55% (baseline)
TY6		63% (increase baseline X 15%)
TY40		50% (assume decrease as open water areas deepen)
TY50		28% (decrease baseline X 50%)

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
TY3	100% Class 3 (“carpet marsh”)
TY5	90% Class 3/10% Class 1 (accounting for north dike degradation & portions of the borrow canal) 
TY6	90% Class 3/10% Class 1
TY40             	100% Class 1          	TY 40 = 81% marsh/19% water (boarder line class 1*)
TY50	100% Class 2  	Assume would drop to a class 2 with 76% marsh/24% water
* 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 17, 2011 field investigation.  Refer to Milton Island Marsh Raw WVA Data.xlsx for existing water depth and adjusted water depth information. 

CRMS6209-H01 Average Water Elevation (ft NAVD88) - 1/2010-1/2011 = 0.74

Lake Pontchartrain at Mandeville (85575)	13:00 hours	4/14/2011	0.9 NAVD88

0.16 ft above average, therefore, subtract 0.16 to measured water depths to bring to average water depths

19% of the project area is currently ≤ 1.5 ft depth.  

FWOP

Table 2:  FWOP Increases in Water Levels Under Intermediate SLR Scenario.
	Med RSLR WL increase (ft)
	    TY
	Year
	FWOP Percent
OW </= 1.5 ft

	0.03
	0
	2015
	18.8

	0.03
	1
	2016
	18.8

	0.04
	2
	2017
	18.8

	0.05
	3
	2018
	18.8

	0.05
	4
	2019
	18.8

	0.06
	5
	2020
	18.8

	0.07
	6
	2021
	18.8

	0.34
	40
	2055
	14.5

	0.44
	50
	2065
	14.0




FWP

TY0		19%
TY1	100%  including borrow area 
TY2		100%
TY3		100% 	
TY5		100%	assume the 1% marsh lost would become shallow open water 
TY6		100%
TY40		90%	assume that marsh lost would convert to shallow open water and that
shallow open water (i.e., < 1.5 feet) would deepen over time (i.e., to > 1.5
feet) 
TY50	83%	assume 1/6 of shallow open water (marsh loss) becomes deep based on 0.44 feet of water level rise

V5 – Salinity

Average salinity during the growing season information was obtained from the Guste Island Mitigation Bank (located east of Milton Island Marsh) project.  It is not expected that the project will affect salinity because of the tidal exchange with adjacent Lake Pontchartrain.  

FWOP & FWP

TY0-50	3.0 ppt

V6 – Fish Access

All of the study area is accessible and the access points are open and unobstructed.

FWOP

TY0-50	1.0	open system

FWP 

TY0	1.0		open system
TY1	0.0001		solid plug
TY2 	0.8	open system resulting from gapping and degrading dikes, but applied some reduced suitability due to settlement curves projecting fill elevations being +2.0, trenasses are not proposed
TY3	0.8		open system, limited access due to elevations
TY5	0.9	open system, 75 % settlement has occurred at TY 5
TY6	1.0		open system	
TY40	1.0		open system
TY50	1.0		open system
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Appendix: Figure of Corps’ Settlement Data Compared to FWS RSLR Analysis
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