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*Mitigation Potential:  0.33 AAHUs/acre Intermediate Marsh

[bookmark: _GoBack]Project Type:  Intermediate Marsh Creation 

Project Area: The project area is located approximately 3 miles southeast of Slidell, St. Tammany Parish, Louisiana, near the north shore of Lake Pontchartrain.  The marsh is bounded by U.S. Highway 90 to the south and east, Louisiana Highway 433 to the west, and U.S. Highway 190, just to the west of the Pearl River.

Figure 1.  Project Area
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Goals: 
The project will consist of restoring approximately 70.4 acres of marsh within an 845-acre area through dedicated dredging of material to be borrowed from Lake Pontchartrain.  This marsh mitigation project is proposed to mitigate impacts to submerged aquatic habitat associated with bottomland hardwood mitigation.  Details of marsh mitigation design have not been developed. Assumptions are based on previous marsh mitigation designs proposed in the area by the Corps.

Timeline: BLH construction start date – 12/2015, TY1 = 2017

V1 - Emergent Vegetation  

Excerpt from (PPL 19) Fritchie Marsh Terracing and Marsh Creation Project WVA Information Sheet (2009):
Historical and Present Vegetative Communities
…Project area wetlands within the terrace field transitioned from predominantly fresh marsh in 1956 and 1978 to brackish marsh in 1988.  The 2000 data shows an almost even split within the terrace field between intermediate and brackish marsh.  In the 2007 Operations, Maintenance, and Monitoring Report for the Fritchie Marsh Restoration Project (PO-06), salinity data was collected throughout the project area pre-construction, from 1997-2000, and from 2001-2005.  The summary statistics showed that during the monitoring period, salinity averaged about 3 ppt post construction.  This average was considerably higher pre-construction at about 6 ppt.  Measurements taken during the WVA trip in June 2009 showed measurements around 3 ppt as well.  The 2007 report discussion on vegetative composition indicated that portions of the vegetative communities were trending brackish, with the predominant vegetation being Spartina patens and Schoenoplectus americanus; however, there are several areas that are trending intermediate.  Information provided during the July 29 WVA meeting from Larry Rouse, NRCS, and the OCPR indicates that Lake Pontchartrain salinities have been decreasing, which combined with the closure of the MRGO may further contribute to the Fritchie watershed becoming more fresh.  For these reasons, the WVA group agreed to evaluate the project under the intermediate marsh model.

Land Loss Data 

To calculate loss rates USGS evaluated a 6,072 acre extended boundary (polygon 08, Figure 2).  USGS determined the 1985-2010 land change rate from a linear regression that is demonstrated in the graph below (Figure 3).  The loss rate (-0.77%/yr) was calculated from percent land values (acres) from that 1985-2010 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 -0.89% 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 -0.31 acres per year [(-0.89%/2*70.4)/100] was applied under the FWP scenario.

Figure: 2. USGS Extended Boundary for Fritchie Marsh (polygon 08)
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Figure 3. Land loss rate determined by USGS
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FWOP

Loss Rate:  -0.89% /year (FWS LLR, 0 acres/yr due to no land being in the PA polygon)

TY0-50	Marsh		0 acres (0%)		TY0 = 2016 
Water		70.4 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 (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 TY38 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.  

Loss Rate: -0.31 acres/year (FWS LLR) based on the 70.4 acre project area.

*Assumptions are similar to what was applied to Milton (and based on settlement curves).  If we decide to revise these assumptions, changes will need to be made to the formulas in the landloss spreadsheet.  
 
TY1 	Marsh:	0 ac (0 assume 0% credit of the remaining 70.4-ac marsh platform)
	Water:	0 acres (0%) 
TY2  	Marsh	6.97 acres (9.9%) (assume 10% credit of the remaining marsh platform for gapping/planting)
Water	0.65 acres (1%, marsh loss; will need to assess borrow area for containment)	
TY3	Marsh			17.36 acres (25%) (assume 25% credit of remaining marsh platform)
Water			0.97 acres (1%)
TY5	Marsh			68.8 acres (98% - assume full credit of remaining marsh platform)
Water			1.6 acres (3%)
TY6	Marsh		68.5 acres (98%)
Water			1.95 acres (2%)
TY38 	Marsh			54.8 acres (78%)
	Water			15.61 acres (22%)
TY50 	Marsh			44.81 acres (64%)
	Water			25.6 acres (36%)


V2 – Submerged Aquatic Vegetation

Observations made during a 2009 CWPPRA field trip determined open water areas in the project area had 20 % SAV cover (NMFS 2009).  During an April 14, 2011, field trip SAV was observed at 13 of 32 (41%) sample points.  It is assumed that 41% of the site is SOW.  These assumptions were averaged for existing conditions.  

FWOP

TY0-20	31%
Intermediate/Brackish – based on CWPPRA assumptions carried out to TY50.
TY50		20%

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

Intermediate 
TY0		31%
TY1-3		(0%)
TY5		31% (100% of baseline)
TY6		36% (increase baseline X 15%)
TY38		36% (increase baseline X 15%)
TY50		16% (decrease baseline X 50%)* should be 50% of baseline/same 3/6/2012

 
V3 – Interspersion

At TY0 the marsh creation cell has approximately 0% existing marsh; therefore, the site will be classified as Class 5 for FWOP.  

FWP, marsh creation will initiate a Class 5 area.  This will transition to Class 3 (“carpet marsh”) by TY3 and Class 1 thereafter.      

FWOP

TY0		Class 5
TY1		Class 5
TY50		Class 5

FWP

TY1	Class 5  (not sure the justification behind this..?)
TY2-3	Class 3 (“carpet marsh”)
TY5	50% Class 3; 50% Class 1
TY6 	100% Class 1 (97.7% marsh)
TY38 	100% Class 2		Marsh:	 78%
TY50	100% Class 3		Marsh:	 64%


V4 – Shallow Open Water Habitat

The Fritchie draft 35 % design report indicates that based on aerial photography, it appears the target marsh site is very shallow open water and anticipates that the existing bottom elevations within the open water project area is approximately -1.0 NAVD88.  Field reconnaissance and the 2007 OM&M report all indicate that the majority of both project areas are less than 1.5 ft deep (NMFS 2009).  Additional data was collected during the April 14, 2011, field trip for the HSDDRS mitigation project.  An average water elevation was obtained from two CRMS locations (4407 & 4406).  Water depths collected on that day were adjusted to the average of the two water elevations (0.44 ft NAVD88).   Of those sample locations 66% were less than or equal to 1.5 feet. 

FWOP

TY0		66%
TY1		66%
TY50		44%	(1/3 SOW becomes deep = 33.33%)

FWP

TY1		100% (no open water)
TY2-6		100%
TY38	100% Marsh loss is greater in this area; however, subsidence as documented at the Rigolets gage is comparably lower.*  
TY50	 83% (of the 36 % water) =1/6 of shallow open water (marsh loss) becomes deep based RSLR 

*PPL 19 CWPPRA project assumed that 100% of the marsh creation site will remain shallow and within the intertidal range after 20 years of subsidence.  

V5 – Salinity

CRMS 4406 along Salt Bayou references a 2010 mean growing season salinity of 3.63 ppt, while CRMS 4407, located north of Salt Bayou references1.79 ppt for 2010 (2.71=average).  A salinity of 2.4 ppt was measured during the April 14, 2011, field trip.

Excerpt from (PPL 19) Fritchie Marsh Terracing and Marsh Creation Project WVA Information Sheet (2009):
In the 2007 Operations, Maintenance, and Monitoring Report for the Fritchie Marsh Restoration Project (PO-06), salinity data was collected throughout the project area pre-construction, from 1997-2000, and from 2001-2005.  The summary statistics showed that during the monitoring period, salinity averaged about 3 ppt post construction.  This average was considerably higher pre-construction at about 6 ppt.  Field measurements taken during a 2009 WVA trip showed measurements around 3 ppt as well.  The 2007 report discussion on vegetative composition indicated that the vegetative communities were trending brackish, and that the predominant vegetation is Spartina patens, and Schoenoplectus americanus.  Given the influence of the Rigolettes on the Fritchie watershed, and the increasing salinities seen in Lake Pontchartrain, it is assumed that salinities will continue to increase.  This is expected to be abated, however, by increasing freshwater entering through Salt Bayou after the planned NRCS bayou maintenance.  

FWOP & FWP

CRMS 4406 along Salt Bayou references a 2010 mean growing season salinity of 3.63 ppt, while CRMS 4407, located north of Salt Bayou references 1.79 ppt for 2010 (2.71=average).  A salinity of 2.4 ppt was measured during the April 14, 2011, field trip.

The Fritchie Marsh Terracing and Marsh Creation Project WVA Information Sheet (PPL21, 2011) based salinity values on CRMS data from 2007 to 2011, which resulted in a 3.2 ppt average.

TY0-50 = 3.2 ppt 


V6 – Fish Access

The mitigation project area lies within the “north area” of the CWPPRA PPL 19 Fritchie Marsh Terracing and Marsh Creation Project.  After further consideration, it was determined that 70% of the area was influenced by the Louisiana Highway 433 Bridge (structure rating = 1.0) and 30% from the HWY 90 open culverts (structure rating = 0.5) (NMFS 2009).  

(0.70*1.0) + (0.30*0.5) = 0.70+0.15= 0.85

FWOP = 0.85

FWP
TY1		0.0001	
TY3		0.0001	
TY5-50	0.85

Figure 4.  Fisheries Access (Reference NMFS 2009)
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