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Project Name: Terracing and Marsh Creation South of Big Mar

Sponsoring Agency - U. S. Fish and Wildlife Service
Contact: Angela_Trahan@fws.gov; 337-291-3137


Project Location/Area

The project area is located in the Breton Sound Basin (Region 2) in Plaquemines Parish.  The 334 acre marsh creation area is located along the western shoreline of Lake Lery, and the three terrace fields encompassing approximately 1,000 acres are located in the large open water areas to the west of the marsh creation area and south of Big Mar and Delacroix Canal.  

Problem

From 1932 to 1990, the Caernarvon Mapping Unit lost 14,240 acres of its marsh.  Prior to Hurricane Katrina, the greatest lost documented occurred between 1956 and 1974 and coincided with Hurricane Betsy and extensive canal building.  Hurricane Katrina in 2005 devastated the area resulting in substantial marsh loss.  According to USGS Open File Report (2006-1274), approximately 39 square miles of marsh around the upper and central portions of Breton Sound were converted to open water by ripping of the marsh or by marsh submergence. One of the most significant restoration tools used in this basin is the Caernarvon Freshwater Diversion project which has a diversion capacity of up to 8,000 cfs, but has been operated at less than 2,000 cfs.  In recent years, the operational plan of the Caernarvon Freshwater Diversion has proposed higher water discharge rates during the winter and spring to address hurricane impacts.  

Although Caernarvon is being operated primarily as a freshwater diversion, Lake Pontchartrain Basin Foundation (LPBF 2011) has documented significant wetland growth in the Big Mar area of the Caernarvon Delta since 2004.  Wetland growth appears to be accreting annually at a more rapid rate as the platform has reached the emergent threshold to support marsh vegetation.   In 2005, Hurricane Katrina pushed marsh balls from the surrounding marsh, including the proposed project area, into the southwest portion of Big Mar Pond.  The result is the formation of a proto-delta that acts as a sediment trap.  The rate of wetland expansion in the Big Mar Pond after 2004 is 14 times (1400%) greater than before with an estimated annual rate of approximately 80 acres per year.  LPBF estimated that 40% of Big Mar Pond is emergent wetlands.  Once Big Mar reaches its capacity the potential for wetland accretion will move further down the basin.  The proto-delta is a good indication that terracing within the large open water areas south of Big Mar would facilitate sediment trapping and potentially emergent marsh growth.  Further, research by
Snedden (2006) indicates that the diversion supplies over 100,000 tons of sediment per year. This amount can be increased to over 500,000 tons per year by diverting river water during high and, especially, rising river stages.  Sheet flow across the marsh occurs when the diversion is operated at 3,500 cfs and greater. The PULSES study also determined that under high flow conditions (6,500 cfs) 30% of the flow is discharged over the marsh (Day et al, 2003).

The Information from Caernarvon Freshwater Diversion Project Report (2006) offers the following information relative to sediment distribution prior to Hurricane Katrina.  Since that Report the landscape has significantly changed (i.e., delta formation in Big Mar and continued expansion of large open water areas to the south), and sediment distribution has likely changed as a result.

Dr. John Day and Dr. Jim Cowan supplied a summary of research at Caernarvon from a variety of researchers at LSU and ULL. …Sediment distribution within the estuary is primarily down the main channels of Bayou Terre aux Boeufs and Reggio Canal/River aux Chene until the water level reaches marsh level. Sheet flow then contributes about 10-20% of the sediment load to the marsh. Short-term deposition follows expected seasonal and spatial trends with the greatest deposition occurring in spring and during high river stages and closest to the estuary head.

Sediment studies indicate that the upper Breton Sound marshes are sustainable and the long-term deposition is around 2.6-3 mm/year. Of the suspended sediment load in the Caernarvon outfall about 40% stays in Big Mar, 25% travels down Bayou Mandeville toward Lake Lery, about 24% exits to the marshes south of Big Mar, and 11% flows down Delacroix canal toward Reggio and Manual canals. 


A number of projects have been proposed in the Caernarvon outfall area through programs such as CWPPRA, LCA, and Supplemental WRDA funding, with only a few being constructed or authorized for construction including:

· Caernarvon Freshwater Diversion Project (BS-08) – Freshwater diversion with up to an 8,000 cfs capacity.

· Caernarvon Diversion Outfall Management project (BS-03a) - A combination of culverts, plugs and spoil bank restoration allows water from the channels to flow into the marsh interior and be retained in the marsh for a longer period of time. 

· South Lake Lery Shoreline and Marsh Restoration (BS-16) – located along the southern and western shoreline of Lake Lery, and expected to be constructed in spring of 2013.

· The Supplemental 4 Caernarvon project would direct 250 cubic feet per second (cfs) into the 40 Arpent Canal to influence areas to the east, and is expected to be awarded in September 2013.  

· St. Bernard Parish CIAP Project – The Parish is currently seeking engineering and construction contract work to facilitate project development.

· Braithwaite Migitation Area – 30 acre marsh creation project to mitigate for Braithwaite levee repairs.

· LPBF Cypress Plantings – cypress trees were planted in 2010-2011 on newly formed delta within Big Mar.


Without restoration, this region will continue to see the coalescence of water bodies and higher wave generated erosion rates, and a greater influence associated with the open brackish Black Bay system especially during periods of reduced Caernarvon flow.  Reestablishment of the Breton Sound marshes is dependent on both the maintenance and reconstruction of the marsh framework as well as optimizing the flow and sediments delivered by the Caernarvon Freshwater Diversion.  The 2011 BS-03a Monitoring Report (Moore et al 2011) recommended marsh creation and terracing within large open water areas as a restoration plan to combat marsh loss in the area.


Historic Land Change Data

In 1932, this unit had 73,730 acres of marsh.  A major cause of loss in this unit has been storm related, as hurricanes drove higher saline waters into the fresh/intermediate northern portion.  Altered hydrology, caused by numerous canals, has exacerbated the storm-related loss and caused greater tidal scour and saltwater intrusion.  Even the massive amounts of sediment deposited in the 1920's could not prevent loss once the river levee was repaired.  On the southern edges of the unit, wind related erosion has been and continues to be fairly extensive.  Between 1932 and 1990, a total of 14,240 acres of marsh were lost in this unit.  The greatest land loss (6,560 acres) occurred from 1956-1974 and coincided with Hurricane Betsy and extensive canal building. About 3,320 acres were lost from 1932-1956, and 3,380 acres were lost from 1974-1983.  From 1983- 1990, the loss was reduced to only 980 acres (LCWCRTF 1999). 

Subsidence is high in the Caernarvon Mapping Unit, 2.1-3.5 ft/century, (LCWCRTF 1999), Using an average of 2.8 ft/century, the project area would experience 0.56 feet of subsidence in 20 years based on that data.  However, sediment input from the diversion is believed to offset RSLR (LDNR 2006).  Studies done in the Caernarvon area pre-Hurricane Katrina indicate that deposition in the marsh is 0.84 feet over 20 years, assuming the mineral component alone would influence open water bottom elevations it is estimated that half of that, or 0.42 feet over 20 years (personal communication with Erick Swenson), would deposit within the open water areas.


Goal

The primary goal is to create terraces in the shallow open water areas within the Caernarvon Diversion outfall area.  Terraces will reduce wave fetch in the large open water areas and promote conditions conducive to growth of submerged aquatic vegetation.  Additional benefits may be achieved through capturing suspended sediments.  Marsh creation is also proposed to reestablish the western shoreline of Lake Lery in association with the Lake Lery Shoreline Restoration Project (BS-16).  


Project Features

Approximately 65,000 linear feet of terraces will be constructed with in-situ material to reduce fetch and turbidity and capture suspended sediment in approximately 900 acres of shallow open water, resulting in 37 acres of marsh creation, as determined by the Eng WG cost template.  The terraces would have a 20-foot-wide top width and would be constructed to an elevation of 2.0 feet NAVD88, geoid 99, with 5 to 1 side slopes.  Vegetative plantings are proposed including two rows along the crown and two rows along each slope of the terraces.  Average water depths in the terrace fields are approximately 2.4 feet (using CRMS 0117 average water elevations).


Figure 1.  Proposed Terracing and Marsh Creation Areas.[image: ]


Sediments will be hydraulically dredged from Lake Lery and pumped via pipeline to create approximately 287 acres and nourish 47 acres of marsh along the shoreline of Lake Lery and behind the BS-16 shoreline protection feature.  Dredged material would be pumped into containment dikes to achieve a target marsh elevation of 1.8 ft NAVD 88, geoid 99 (6 inches above existing marsh elevation; CRMS 0117).  The dikes would be gapped or degraded no later than 2 years post construction to allow for estuarine organism access.  Water depths in the marsh creation cell are relatively shallow, averaging 2.3 feet.  


Monitoring Information 

Table 1 shows the results of former CWPPRA marsh creation project monitoring information.  Numerous successful CWPPRA beneficial use and dedicated dredging marsh creation projects show that placement of dredged material in shallow open water areas can restore vegetated marsh within a few years post construction.  Limited monitoring data indicates that natural revegetation and revegetation due to vegetative plantings may range from 0% to 40% cover after one growing season (Bayou Grand Liard WVA 2006).  

Table 1.  CWPPRA Marsh Creation Project Monitoring Results.

	Project
	Vegetation Results
	Comments

	Queen Bess Island MC (BA-05B)
	28%/18 months
	15.3 acres with 152,000 cuyds; average 9,335 cuyds/acre.

	Barataria Bay WaterWay Wetland Creation (BA-19)
	0%/2 yrs; due to low elevation of marsh creation area
	9 acres

	Lake Chapeau MC and HR (TE-26)
	0%/1st year; 40%/1st year after planting; 80% cover in areas above mean water level.
	168 acres

	West Belle Pass Headland Restoration
	20-30% cover/1st season
	

	
	
	

	Project
	Vegetation Results
	Comments

	Bayou Labranche Wetland Restoration (PO-17)
	70%/2 yrs post construction; 78%/3 yrs.
	

	Sabine Refuge Marsh Creation Cycle 1
	52% vegetated 2 years post construction (compared to reference area which was 78% covered)
	125 acres/800,000 cuyds; 6,400 cuyds/acre
Slurry 5.0 ft high; 3.7 NAVD 88

	Sabine Refuge Marsh Creation Cycle 3
	
	230 acres/ 800,000 cuyds; 4,950 cuyds/acre




Terracing Projects 

As described in the Fritchie Marsh and Terracing project (PPL 21) WVA, there are different terrace designs for different applications and project goals. Bay terraces and interior terraces are the two general categories. These designs differ by cross section and alignment based on project objectives and site-specific conditions. Depending on the design, application, and location, terrace project benefits range from protecting marsh, trapping sediment, increasing SAV coverage, and reducing turbidity. Of these benefits, only some have been quantified due to limited monitoring and the short time terraces have been constructed. Generally, terraces in bays are intended to trap sediments in addition to creating marsh, reducing shoreline erosion, and promoting SAV growth. Terraces in interior marsh areas generally are not assumed to create marsh from accretion, although early projects anticipated that effect. 

The Little Vermilion Bay Sediment Trapping project was the only CWPPRA project that had monitoring results relative to the sediment trapping abilities of terraces in bay areas.  In 2002, 3 years after construction, approximately 200 acres of mudflat was created within the terrace field, 18% of the project area compared to 13% of the reference area accreting sediments.  The monitoring report expresses confidence that these areas would transition into emergent marsh (Castellanos et al, 2004).  Also, many of the borrow areas have filled in (Foret, personal communication via Fritchie Marsh Creation and Terracing project WVA, PPL21).

The Sabine (West Cove) Terracing Project, an interior marsh accretion project showed no long term accretion benefits; created marsh above the waterline with some lateral spread due to sedimentation and plant growth or sloughing; and two years after planting the terraces were completely covered by vegetation.   

Sabine NWR terraces showed no growth in SAVs as a result of the project.  However, Pecan Island CWPPRA project saw a 30% increase in SAV in the overall project area according to the 2004 Monitoring Report.  

V1 - Emergent Vegetation

Historical and Present Vegetative Communities
[image: Help]The Caernarvon mapping unit marshes have been in a constant state of change.  The floods of the 1920’s caused natural crevasses to form and inundated the area with freshwater, sediments, and nutrients.  By 1949, the fresh and intermediate marshes had transitioned to saline and brackish communities.  Since 1991, the operation of the Caernarvon diversion structure has resulted in fresh marsh in the vicinity of Big Mar and around Lake Lery (LCWCRTF 1999).  Hurricane Katrina in 2005 brought high salinities and caused scouring in the areas of fresh/intermediate marshes. 
		Using Helicopter Survey: 



	

	
	

	1949
	Brackish

	1968
	Intermediate

	1978
	Brackish

	1988
	Brackish

	1997
	Intermediate

	2001
	Intermediate

	2007
	Fresh




Dominant vegetation reported at CRMS 0117 include dotted smartweed (Polygonum punctatum Elliot), American cupscale (Sacciolepis striata), coast cockspur grass (Echinochloa walteri), and bulltongue (Sagittaria lancifolia).  CRMS survey data from CRMS station 0117 has classified the area as intermediate between 2007 and 2011 excepted for 2010 when the structure was operated at higher diversion rates during the BP oil spill.  It is recommended that the intermediate model be used for this analysis. 
	
	[image: Help]Using CRMS Survey: 



	

	2007
	Intermediate

	2008
	Intermediate

	2009
	Intermediate

	2010
	Fresh

	2011
	Intermediate



Soil Types
The Plaquemines Parish Soils Survey characterizes the soils in the project area as Clovelly and Lafitte series.  Both series are organic soils typically found in brackish marsh that is poorly drained and ponded most of the time.  The marsh creation area is dominated by the Clovelly muck and the terrace fields are composed primarily of Lafitte muck (Trahan 2000).
 
Land Loss Data

For interior marsh loss, USGS evaluated two periods (1984-2011 and 1984-2003) using a linear regression of percent land values demonstrated in the graph below.  Because the BS-16 project is authorized for construction shoreline erosion rates are not a factor in future loss rates.  Therefore, USGS omitted shoreline erosion rates by using the 2010 shoreline.  Large, historically open water areas were delineated and omitted within the extended boundary.  USGS excluded some data points from the regression analyses due to low and high water events.  To incorporate losses associated with episodic tropical storm events, it is recommended that the rate of -1.00% per year be used for this assessment. 


















Figure 2.  Percent Land Change for the Extended Project Boundary 
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V1 - Emergent Vegetation

Project Area Acreage 
Two years of interior loss (1984-2011 marsh loss rate of 1.00 %/yr) was applied to the 2010 USGS TM data to arrive at TY0 project acreages.  

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]
FWOP
TY0		(10%)
Marsh:		   140 ac		
Water:		1,256 ac
Total:		1,396 ac

TY1		(10%)
Marsh:		   139 ac		
Water:		1,257 ac
Total:		1,396 ac

TY20		(8%)
Marsh: 	   115 ac		
Water:		1,281 ac
Total:		1,396 ac
FWP

FWP acreage includes the marsh creation (287 ac) and nourishment areas (47 ac), the acreage created as a result of the terrace fields (37ac) and the existing acreage within the terrace fields (93 ac) that would not be impacted by the project.  The loss rates for the marsh creation/nourishment areas and the terrace fields would be reduced by 50%, and the loss rate for the existing acreage within the terrace fields would be reduced by 33% assuming that the terrace fields would reduce wave fetch and shoreline erosion.  This assumption is based on a broad inference from Morton et al. 2005, and was first applied to the Fritchie Terracing and Marsh Creation Project for PPL 21.   

Per CWPPRA conventional methods, the following FWP functional marsh credit assumptions were applied: 

Marsh Creation – no plantings = 10% @ TY1, 30% @ TY3, and 100% @ TY5
Marsh Nourishment = 50% @ TY1 and 100% @ TY5 
Marsh Creation – Terracing (with plantings) = 25% @ TY1 and 100% @ TY3

TY1		(11 %)
Marsh: 	   154 ac		(adjusted functional marsh acreage)
Water:		   934 ac
Total:		1,396 ac

TY3		(19 %)
Marsh: 	   259 ac		(adjusted functional marsh acreage) 
Water:		   939 ac
Total:		1,396 ac

TY5		(32 %)
Marsh: 	   452 ac		
Water:		   944 ac
Total:		1,396 ac

TY20		(30 %)
Marsh: 	   417 ac		
Water:		   979 ac
Total:		1,396 ac


V2 - Submerged Aquatic Vegetation (SAV)

Annual and seasonal changes (e.g., salinity, diversion operation, etc.) could affect aquatic vegetation in the area.  Based on field observations the marsh creation cell and the southern terrace field (i.e., TF 3) have 100% SAV coverage.  The northern terrace fields comparatively had less of an SAV presence.  FWS estimates from the WVA field trip had 80% for terrace field 2 and 10% for terrace field 1.  Despite the large open water areas being influenced by wind fetch and higher flows associated with diverted waters, SAVs seem to proliferate overall.  The area is relatively shallow and the diversion is not operated during the summer months when the river is at low stages and SAV abundance is high.  Also, nutrient rich waters supplied by the diversion likely contribute to this area being conducive for SAV production.

FWOP 

Table 3. FWOP Percent Submerged Aquatic Vegetation
	% SAV FWOP
	
	
	
	

	 
	TF 1
	TF 2
	TF 3
	MC
	

	% of ow area
	14.8%
	11.6%
	50.8%
	22.8%
	

	% SAV
	10.0%
	80.0%
	100.0%
	100.0%
	Total

	TY0
	1.5%
	9.3%
	50.8%
	22.8%
	84%




With the influence of the diversion, existing conditions are expected to remain unchanged under the FWOP scenario.  Subsidence was not considered to influence SAV reduction due to sediment input offsetting RSLR in the upper reaches of the basin (LDNR 2006).

TY0-20 = 84%

FWP

TY1 – Due to disturbances related to construction activities it is assumed that no SAVs would be present @ TY1. = 0%

TY3 –Assume SAV conditions would recover to half of FWOP conditions. 
84%*0.5 = 42%

TY5 – FWOP coverage restored = 84%

TY20 – Based on Workgroup consensus, it was decided that TF1 would increase to 50% and TF2 would increase to 90%.

	FWP TY20
	
	
	
	

	 
	TF1
	TF 2
	TF 3
	

	% of area
	19%
	15%
	66%
	

	% SAV
	50%
	90%
	100%
	

	TY0
	0.10
	0.13
	0.66
	88.9%








V3 - Interspersion

FWOP 
The 1,396 project area contains 140 acres of marsh at TY0 (10%) and losses 2% by TY20.  Class 5 is characterized as a range between 0 and 10% marsh.

The interspersion tool classified the terrace fields as Class 5 and the marsh creation cell as Class 4.

TY0-20: 76 % Class 5, 24% Class 4

FWP

The marsh creation/nourishment area is 24% of the project area.  At TY5 the marsh creation/nourishment area lost approximately 3% marsh, and at TY20 the marsh creation/nourishment area lost 9% of marsh (30 acres). CWPPRA conventional methods for interspersion were applied to the marsh creation area.  Terrace spacing is currently designed at 300-400 ft apart; therefore, the terrace fields are classified as Class 4.

TY1 = 24% Class 5(marsh creation platform assumption); 76% Class 4 
TY3 = 24% Class 3(carpet marsh assumption); 76% Class 4 
TY5 = 24% Class 1; 76% Class 4 
TY20 = 24% Class 1; 76% Class 4 


V4 - Shallow Open Water Habitat (percent open water <1.5 ft)

FWOP

The following table provides a comparison between NAVD88 geoid 03 and geoid 99. Generally, geoid 03 is 0.5 feet lower than geoid 99.

	
	
	NAVD88 Geoid 03
	 
	NAVD88 Geoid 99
	

	
	TME
	1.3
	 
	1.8
	*

	BS-16 
	Existing BE
	-1.7
	 
	-1.2
	*

	BS-16 
	AME
	0.8
	 
	1.3
	

	BS-16 
	AW depth
	2.3
	
	
	

	CRMS0117
	AWE
	 
	 
	1.5
	

	 
	AME
	 
	 
	1.3
	

	CRMS4355
	AWE
	 
	 
	0.8
	



Marsh Creation

Bottom elevations were collected for the BS-16 project in NAVD 88 (geoid 03).  Those elevations were subtracted from the BS08-09 (BS-08 monitoring gage) average water level of +0.58 ft NAVD 88 (geoid 03).  Of the 2,081 data points, 356 data points or 17% (49 acres) of the open water is less than/equal to 1.5 feet.  

Terrace Fields
Water depths within the terraces fields were relatively uniform except for pipeline ROWs and areas around levee gaps.  The terrace fields water depths taken during the WVA field trip were corrected using the average water elevation at the time of the survey subtracted from the mean water elevations for CRMS 0117.  The average water elevation during the field trip, 0.8’ NAVD 88, geoid 99, was obtained from the DCP BS-09 gage near the boat launch and confirmed using CRMS 4355 (see Appendix).  The mean water elevation for the area, 1.5’ NAVD 88, geoid 99, was determined using CRMS 0117 data from October 2007 to February 2012.  Average water elevations determined by CRMS 0117 are 0.7’ higher than CRMS 4355 because of the influence of the diversion (Figure 3). 


Figure 3.  Water Level Monthly Averages @ CRMS 0117 
[image: CRMS0117_waterlevel.png]

Of the 142 data points, 4 data points or 3% (29 acres) of the open water is less than/equal to 1.5 feet.  

It is assumed that marsh loss within the FWOP life would convert to SOW.  The marsh lost in 20 years (25 acres or 2% of the total project area) was added to the total SOW @ TY20. 

Sediment deposition within the project area associated with the freshwater diversion is assumed to keep up with subsidence based on studies done throughout the diversion influence area.  While subsidence has been documented at 0.56 feet over 20 years, deposition of mineral sediments is estimated at 0.42 feet over 20 years.  Therefore, subsidence is not considered under future with and future without project. 

TY0 SOW = 49+29/1256 = 6% 
TY20 SOW = 49+29+25/1281 = 8%


FWP

For TY 1-20 the marsh creation/nourishment area is assumed to be 100% SOW.  Through the construction of the terrace fields, the terrace field side slopes create SOW (22ac) and the borrow areas convert shallow open water areas to deeper areas (73 acres).  Under FWP, 93 acres of marsh within the terrace fields are not directly influenced by the project features and historic marsh loss rates area applied to this marsh.  Marsh loss associated with these acres is converted to SOW.  After subtracting the SOW acres and borrow areas, the remaining acres are assumed to consist of the same FWOP percentage SOW (3% or 25 @ TY1-5 and 26 @ TY20).   

Table 4: Shallow Open Water Assumptions 
	FWOP
	 
	FWP

	 
	TY0
	TY20
	TY1
	TY3
	TY5
	TY20

	Marsh Cell 
	 
	 
	 
	
	
	 

	OW
	287
	 
	2
	5
	8
	32

	SOW (%)
	17%
	17%
	100%
	100%
	100%
	100%

	SOW (ac)
	49
	49
	1.7
	5.0
	8.3
	31.9

	Terrace  Fields
	 
	 
	 
	
	
	 

	Total OW
	969
	 
	933
	934
	936
	947

	borrow areas (deep)
	 
	 
	73
	73
	73
	73

	SOW
	 
	 
	 
	 
	 
	 

	side slopes (SOW) ac
	 
	 
	22
	22
	22
	22

	 3% SOW 
	 
	 
	25
	25
	25
	26

	FWOP existing marsh within terrace field
	 
	 
	1
	2
	3
	12

	 TF SUM SOW (ac)
	29
	29
	47.8
	49.0
	50.3
	59.3

	 SOW %
	3%
	3%
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Total PA FWOP Marsh Loss         
	 
	25
	 
	 
	 
	 

	Weighted Total
	 
	 
	 
	
	
	 

	Total OW
	1,256
	1,281
	934
	939
	944
	979

	Total SOW (ac)
	78
	103
	49.4
	54.0
	58.6
	91.1

	Total SOW(%)
	6%
	8%
	5%
	6%
	6%
	9%



TY1	 5% 	
TY3	 6% 
TY5	 6%
TY20	 9%


V5 – Salinity 

Salinity is influenced greatly by the operation of the diversion.  Yearly mean salinities for project and reference strata have averaged <1 ppt since data collection began from 2000 to 2005 for project specific data and from 2007 to 2010 for CRMS data (Moore 2011).  2011 Monitoring Report for BS-03a references a salinity spike in 2009 that cannot be attributed to any episodic event such as a storm of drought condition.  However, to incorporate storm-related salinity spikes it is recommended that the average of 2009 through 2011 growing season averages be used for FWP and FWOP conditions.

Table 5: CRMS 0117 (2009-2011) (Growing Season Average) 

	2009
	2010
	2011
	2009-11   Average

	2.2
	0.8
	0.9
	1.3



FW & FWOP
TY0-20	1.3 ppt


V6 – Estuarine Organism Access

The BS-16 project would construct a shoreline enhancement feature  along the lake rim.  While this feature would obstruct organism access on a normal to high tide, open access to the marsh creation site would be possible through the broken marsh to the south and the canal system and open water areas to the west. 
FWOP 
TY0- TY20 = 1.0

Containment dikes around the marsh creation area will result in a plug value during construction, while the terrace field would remain “open”.  TY1 is weighted to account for that.

FWP:
TY1	(0.0001*0.24)+(1*0.76) = 0.760024	(plug value based on containment dikes)
TY3	1.0 	(containment dikes degraded @ TY 1)
TY5	1.0
TY20	1.0
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USGS Landloss Spreadsheet
Cost Estimate Supporting Calculations








2

image2.jpeg
Lake Lery

Terracing and Marsh Creation South of Big Mar

(PPL22 Candidate) = USGS

sclence fora changing worid

L E Terrace Field *
ouisiana
{ 5 [__] Marsh Creation/Nourishment *

o
i Project Boundary *
{ e { * denotes proposed features
J Location '
ot
Ty
09 0 09
e s
09 0 09

Map ID: USGS-NWRC 201
Map Date: June 22,

2010 NAIP Photography

Scale 1:45,000





image3.png




image4.jpg
Terracing and Marsh Creation
South of Big Mar
(PPL22 Candidate)
Percent Land Change
1984 to 2011

120
100
80-
-
2
5 eo
=
40
20
Oy
1980 1985 1990 1995 2000 2005 2010 2015 2020
Year
® Land Area — Regression line, 1984 to 2011

o Excluded Data Points, 1984102003 . 95% confidence band, 1984 o 2011
o Excluded Data Points, 2005102011 — Regression line, 1984 to 2003




image5.png
Water Level NAVD 88 (ft)}

Water Level

== CRMS0117-W01

[N
w

N

N

\

N

A

A

-
(8]

[ W

I\

-

|

v

0.5

0-
Oct 2007

Jul 2008

Apr 2009 Jan 2010 Oct 2010

October 28 2007 - February 28 2012
Data Source: Monthly Averages

Jul 2011





image1.jpeg




