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Project Name:  LPV HSDRRS Mitigation Bank Option- Chef Menteur Pass Mitigation Bank (CMPMB), Phase 1

Mitigation Potential: 0.32

Project Type(s):  Marsh Creation

Project Area:  CMMB is located along the western shoreline of Lake Borgne, near Alligator Point in Orleans Parish, LA (Appendix A).  

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 Background and Goal:  
CMPMB Phase 1 – Of the approximately 67.6 acre project area 2 acres are existing marsh resulting in a potential marsh creation area of 65.6 acres.  (Note:  The mitigation bank has been approved for a marsh creation area of 60.7 acres + the 2 acres of existing marsh).  As outlined in the Mitigation Banking Instrument (MBI) initial success criteria requires that 80% of the site is within the initial construction elevation range, and 75% of the project area should meet Target Marsh Elevations (TME) at TY5.   Restoration goals and assessments are based on a 20-year project life as per mitigation banking requirements.  For HSDRRS mitigation assessments will be based on a 50-year project life.  Restoration was completed in three lifts as detailed in the “Top of Marsh Elevation Verses Time” Graph (Appendix B):

TY0 = 2010
Lift 1 – April- July 2011
Lift 2 – July – August 2012
Lift 3 – August – September 2013 (final lift, “TY1” starts, however, in this analysis it is represented as TY3 to account for functional lag during the 3 years of construction.) 

Target construction elevation was 2.2 feet NAVD, with a settled elevation of 0.7 feet NAVD88.  “Attachment C, Site Restoration Plan” of the MBI indicates that the target marsh elevation will be between 0.2 and 1.2 feet NAVD. 

Phase 1 did have plantings installed; however, they were installed in the Fall of 2011, after the first lift.  Post lift three natural recruitment of vegetation was successful by the first growing season.


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 Corps estimated that 2 acres of marsh occurred within the project area under FWOP conditions.  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 major soil type in the project area is classified by Trahan (1987) as Lafitte muck.  This is a very poorly drained, very fluid organic soil typical of brackish marsh.  It is generally flooded and ponded most of the time and has a high subsidence potential.
Land Loss Data
[bookmark: _GoBack]An extended boundary analysis for the CMPMB is not available.  USGS evaluated land changes trends across the coast for the Louisiana Coastal Area project.  The USGS analysis of the East Orleans Landbridge is -0.34%/year, which is comparable to Bayou Sauvage Polygon 9 (-0.32%/yr).  
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.  FWS Extended Boundary Percent Loss Rate = -0.38%.  

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.


Figure: 1. USGS Extended Boundary for Bayou Sauvage Polygon 9[image: J:\labworkspace\michellef\GIS_Requests\2011\2011110140\exports\LPV_subunits.jpg]







Figure 2.  FWS Land Loss Rate 




FWOP

Applying the percent loss rate to the 2 acres of remnant marsh, it is estimated that the existing marsh is being lost at -0.0042 acres per year.

See Table 1 for FWOP marsh acres and percent land/water.

FWP 

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 2 years was also applied based on settlement curves provided.  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.  In this analysis, after 31 years the background loss rate is resumed.  This assumption will delay when the loss rate changes back to 100%.  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 loss rates
FWP Project Area Acre per year loss rate (reduced by 50%) = - 0.10 acres /year for a 50.7 acre polygon.  Background loss rates resume in TY31 (-0.19 ac/year).  

In addition to the above mentioned assumptions, the Mitigation Banking Instrument (MBI, Appendix C) is used to determine FWP conditions.

The MBI long term success criterion requires that 75% of the site (50.7 acres) remains at or above the TME with the average elevation across the entire site within the target marsh elevation range.  Additional evaluations were conducted in an effort to capture losses associated with containment dike (CD) construction, remnant open water associated with CD borrow area, and areas that did not meet initial success criteria TMEs.  After further review, it was determined that all of these elements were captured in the assumption that a minimum of 75% of the site has achieved TMEs in accordance with the MBI.  For this analysis, it is assumed that 75% of the site is emergent marsh through TY5.  At that point, land loss rates and the sea-level rise analysis determine percent emergent marsh through the 50 year project life.

TY1:  MBI Initial Success Criteria = minimum of 80% of the approved restoration area is within the initial construction elevation range.  Since we have already applied a 75% marsh credit assumption, no additional adjustments are proposed. The HSDRRS construction feature WVAs assume 0% credit at TY1 based on vegetative coverage.  Discussions with the Corps indicate that natural recruitment of vegetation is occurring, a 50% vegetation credit is recommended.
TY1 in the MBI is assessed as TY3 (2013) in the WVA to account for the functional lag in benefits and loss of habitat due to a three year construction period.

TY2: MBI Interim Success Criteria = minimum of 90% of the site is within the target elevation range, and at least 80% of the site is vegetated.  Applying the 90% elevation and 80% coverage, it is assumed that 72% of the site is emergent marsh.  As in TY1, since a credit of 75% has already been applied, no additional adjustments are proposed.
TY2 in the MBI is assessed as TY4 (2014) in the WVA, due to the reasons noted above.

TY5 MBI= at least 75 % of the site remains at or above target marsh elevations, within the target marsh elevation range.  Loss rates have been applied resulting in a reduction in acreage compared to TY1.  For this analysis, it is assumed that 75% of the site is emergent vegetation.  
TY5 in the MBI is assessed as TY7 (2017) in the WVA, due to the reasons noted above.

After TY5, percent and acreage of emergent marsh is based on the land loss rate and sea level rise analysis.








Table 1.  FWOP and FWP V1 
	MED SLR
	FWOP Marsh   Acres
	FWOP Marsh %
	FWOP Water Acres
	FWOP   Water %
	Created Marsh                            (acres)
	Unveg. platform       (acres)
	Nourished  Marsh                 (acres)
	TOTAL Marsh
	FWP                   % Marsh
	FWP        Water Acres
	FWP      Water       %
	TY

	2010
	2.00
	3.0%
	65.60
	97.04%
	0.00
	0.00
	2.00
	2.00
	3.0%
	65.60
	97.04%
	0

	2011
	1.99
	3.0%
	65.61
	97.05%
	0.00
	0.00
	1.99
	1.99
	2.9%
	65.61
	97.05%
	1*

	2012
	1.98
	3.0%
	65.62
	97.07%
	0.00
	0.00
	1.98
	1.98
	2.9%
	65.62
	97.07%
	2*

	2013
	1.97
	3.0%
	65.63
	97.08%
	24.55
	24.55
	1.97
	26.53
	39.2%
	16.52
	24.44%
	3*

	2014
	1.97
	3.0%
	65.63
	97.09%
	49.01
	0.00
	1.97
	50.97
	75.4%
	16.63
	24.60%
	4

	2015
	1.96
	3.0%
	65.64
	97.10%
	48.91
	0.00
	1.96
	50.87
	75.3%
	16.73
	24.75%
	5

	2016
	1.95
	3.0%
	65.65
	97.12%
	48.82
	0.00
	1.95
	50.76
	75.1%
	16.84
	24.90%
	6

	2017
	1.94
	3.0%
	65.66
	97.13%
	48.72
	0.00
	1.94
	50.66
	74.9%
	16.94
	25.06%
	7

	2030
	1.81
	2.8%
	65.79
	97.32%
	47.08
	0.00
	1.81
	48.89
	72.3%
	18.71
	27.68%
	20

	2041
	1.68
	2.6%
	65.92
	97.51%
	45.27
	0.00
	1.68
	46.95
	69.5%
	20.65
	30.55%
	31

	2060
	1.43
	2.2%
	66.17
	97.89%
	39.64
	0.00
	1.43
	41.07
	60.7%
	26.53
	39.25%
	50


*FWP Water from TY1-2 will be 0 due to construction.

Variable V2 – Percent of open water covered by aquatic vegetation 

Existing Conditions – According to the WVA analysis for the CMPMB, the site is described as having a “sporadic occurrence” of SAV.  Post TY20 standard assumptions applied to HSDRRS construction feature WVAs is applied.  The following assumption was applied:

FWOP – 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 0-2		10%
TY20		10%
TY 31		7.5% (75% of baseline; losses due to factors described above)
TY 50		1.5% (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		10%
TY1-2		0% (construction lag)
TY 3-5		0% (accts for settlement and dikes)
TY 7		25% (MBI WVA)
TY20		35% (MBI WVA)
TY31		11% (increase baseline by 10%, HSDRRS standard assumption) 
TY 50		2.5% (25% of baseline; 75% loss from baseline – HSDRRS standard assumption) 

Variable V3 – Marsh edge and interspersion

Existing Conditions – The project area was predominately open water.   Remnant marsh did existing within the 60.5 acre project boundary.  TY0-20 MBI assumptions applied, reduced to Class 5 by TY 50 due to anticipated marsh loss.

FWOP 

TY 0 – 20: 	100% Class 4 (MBI WVA) 
TY31-50:  	100% Class 5

FWP – Assumed HSDRRS assumption for TY1.  However, since the project area was minimally contained and 25% of the site achieved TMEs during the initial success criteria it is anticipated that a Class 2 is achieved by TY3.

TY 0	100 % Class 4
TY 1-2	100% Class 5 (accts for construction lag, HSDRRS assumption, supra-tidal elevations exist and tidal creeks have not formed)
TY 3-7	100% Class 2 (based on percent marsh success criteria in MBI)
TY20	100% Class 2 (MBI WVA) (72% marsh)
TY31	100% Class 2 (70% marsh)
TY 50	100% Class 3 (61% marsh)
* USGS Interspersion tool assumes marsh areas >82% marsh = Class 1

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

Existing -  
According to the MBI WVA assessment, the assumption was made that 60% of the project area was shallow (<=1.5 ft deep), and that assumption remained through TY20.

The Corps’ RSLR estimates predict a sea-level rise of approximately 1.0 feet for the year 2062 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.  

FWOP

TY0		60%
TY1		60%
TY20		60%
TY31		60%
TY50		40% 

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		60% (MBI WVA)
TY1-3		0% (construction lag)
TY5-7		90% (MBI WVA)
TY20		80% (MBI WVA)
TY31		80% (carrying MBI WVA assumption through TY31)
TY50		67% (1/6 of the shallow open water would become deeper than 1.5 feet)


Variable V5 - Salinity

Existing conditions - MBI WVA assumption = 6.5 ppt.  

FWOP & FWP 
TY0 – TY50			6.5 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 – According to the Corps limited containment was used during construction of all lifts.  Estuarine organism access is assumed to be optimal 1 year post construction.
Assumptions provided in the MBI are applied. 

TY0		1.0
TY1-3		0.0001 (construction lag)
TY5 – TY50		1.0



Literature Cited

Louisiana Coastal Wetlands Conservation and Restoration Task Force and the Wetlands Conservation and Restoration Authority.  1999.  Coast 2050: Toward a Sustainable Coastal Louisiana, The Appendices.  Appendix C – Region 1 Supplemental Information. Louisiana Department of Natural Resources. Baton Rouge, La.

Trahan, Larry. 1987.  Soil Conservation Service Soil Survey of Orleans Parish, Louisiana.  United States Department of Agriculture, Soil Survey Service.  January 1987.






































Appendix A

Project Area














































Appendix B 

“Top of Marsh Elevation Verses Time” Graph










































Appendix C

Mitigation Banking Instrument

Chef Menteur Pass Mitigation Bank
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