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Monitoring Plan for Terracing and Marsh Creation South of Big Mar (BS-24)
Priority Project List 22

The Coastal Protection and Restoration Authority of Louisiana (CPRA) and the United States Fish and Wildlife Service (USFWS) agree to carry out the terms of this Monitoring Plan (hereinafter referred to as the “Plan”) of the accepted, completed project features in accordance with the Cost Sharing Agreement No. [number] executed on [date].  The CSA will be included in the Operations and Maintenance (O&M) Plan, along with the construction completion report, the project permits, and the O&M budget.  This Monitoring Plan and the O&M Plan will be available on the CPRA Document Referencing System
(http://sonris-www.dnr.state.la.us/sundown/cart_prod/cart_bms_avail_documents_f).

As outlined in this plan, monitoring data will be collected using standardized data collection techniques and will be analyzed to determine whether the project is achieving the anticipated benefits. Operations, Maintenance and Monitoring (OM&M) reports will be generated to present and interpret the data, and recommendations will be made when appropriate to adaptively manage the project.

Construction of the Terracing and Marsh Creation South of Big Mar (BS-24) project was authorized by Section 303(a) of Title III Public Law 101-646, the Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA) enacted on November 29, 1990, as amended. 
	

I.	PROJECT DESCRIPTION, PURPOSE, GOALS, and FEATURES

Description
A combination of factors have resulted in the conversion of local, healthy marsh habitat to open water and degraded marsh. Some of the primary influencing factors include subsidence, lack of riverine sediment input, (Baumann et al. 1984) and the alteration of hydrology resulting from the dredging of oil and gas canals (Sasser et al. 1986).  

The Terracing and Marsh Creation South of Big Mar (BS-24) project will utilize in-situ material to construct 65,000 linear feet (37 acres) of earthen terraces in 2 terrace fields South of Big Mar, within the Caernarvon Freshwater Diversion Outfall area. Additionally, hydraulically dredged sediment will be pumped via pipeline from Lake Lery to create and restore 334 acres of marsh in the project area, adjacent to the western shore of Lake Lery (Lonnie G. Harper and Associates, Inc. 2016). 
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Figure 1.  Location of Terracing and Marsh Creation South of Big Mar (BS-24) (*once features are finalized, update in GIS to full-page map w/proper layout, legend, scaling, proposed monitoring sites, etc.)

Construction for BA-24 is tentatively scheduled to begin [date] and be completed by [date]. Prior to construction of the marsh platform, an earthen containment dike will be built around the perimeter of the project cell to contain the dredged river sediment as it dewaters and consolidates.  The terraces in cells 4 and 2B will be constructed using sediment located adjacent to each side of the terraces, and may feature vegetative plantings (Lonnie G. Harper and Associates, Inc. 2016). 

Purpose 

The purpose of Terracing and Marsh Creation South of Big Mar (BS-24) is to create marsh and terraces in shallow, open-water areas south of Big Mar and within the Caernarvon Freshwater Diversion outfall area. Terraces will reduce wave fetch and  help to promote conditions conducive to vegetative marsh growth, and submerged aquatic vegetation (SAV) production.  Additionally, captured suspended sediment may contribute to the achievement of further benefits.  A marsh creation area to re-establish the western shoreline of Lake Lery, in association with the Lake Lery Shoreline Restoration Project (BS-16) has also been proposed. 


Goals 

The goals of BS-24 are to 1) create approximately 65,000 linear feet of earthen terraces using in-situ material from within the project area to reduce wave fetch and to promote conditions conducive to vegetative marsh growth and submerged aquatic vegetation (SAV) production and 2) create and restore approximately 334 acres of emergent intermediate marsh using sediment dredged from Lake Lery.  The created marsh and terraces are anticipated to be sustainable and provide ecological and storm-resistance benefit through the project’s 20-year CWPPRA lifespan. (Lonnie G. Harper and Associates, Inc. 2016 )

The introduction and placement of sediments through the use of dedicated dredging is consistent with Louisiana’s Comprehensive Master Plan for a Sustainable Coast (CPRA 2012).



Features

The project features covered by this monitoring plan are inclusive of and are identified as Terracing and Marsh Creation South of Big Mar (BS-24).

The principal project features for BS-24 include the following [Figure X]:



Terraces

· 65,000 linear feet of  terraces

· 37 total acres 
·  300 ft center-center terrace spacing, chevron pattern
· 15-foot crest width, with slopes of 5 horizontal:1 vertical (5H:1V) 

· 20 cubic yards of sediment per terrace, dredged from within project area

Marsh Creation

· 334 acres of marsh creation

· [length] of earthen containment dikes (BS-16 may affect size)

· ~ 4.6 million cubic yards of sediment dredged from Lake Lery



II.	ITEMS REQUIRING MONITORING

Monitoring for BS-24 includes the collection and analysis of project-specific data that will be utilized to measure project success as based on project goals. Data collected from monitoring sites will be compared over time to better understand the physical and biotic changes that are occurring in the created marshes and terraces. Data will also be utilized from Coast-wide Reference Monitoring System-Wetlands (CRMS-Wetlands) sites surrounding the project area to compare characteristics between the created marsh and local, natural marsh. Operations, Maintenance and Monitoring Reports will be written in years 4, 8, 14 and 20 to summarize and analyze all project-related data. The monitoring plan is subject to revision based on a post-construction assessment of the project features.

A. Land-Water Analysis 

Land-water analysis will be used in conjunction with topographic surveys of the project area to evaluate the project’s success of creating a marsh platform and terraces that are sustainable through the project’s 20-year CWPPRA life. Land to water ratios in the project area will be determined using CRMS aerial photography (Z/I Imaging digital mapping camera) with 1-meter resolution. The photography will be georectified using standard operating procedures described in Steyer et al. (2000). Aerial photography is tentatively scheduled for years 1, 4, 7, 13 and 19 based upon the CRMS photography schedule. 

B. Elevation (Topographic Surveys)

[bookmark: _GoBack]Data from topographic surveys will be used to determine if the project features were constructed to the specified heights. Elevation data will be compared over time to measure if the dredged material is settling at the predicted rate and if the marsh platform and terraces are retaining an elevation that promotes healthy emergent marsh. Topographic surveys will be conducted in years 1 (as-built), 3, 5 and 19.  The cost for the surveys is included in the O&M budget.

C. Vegetation/Submerged Aquatic Vegetation

Vegetation data will be collected to assess whether the project area has been successfully colonized by intermediate marsh vegetation. The colonization, transition, and maturation of the vegetative community will be compared between the marsh creation site and the terraces, as well as within terraces. The vegetation in the project area will also be compared to that of local CRMS sites for reference. 

Vegetation monitoring in the marsh creation site will consist of ten replicate 2 m x 2 m stations located throughout the created marsh. Each terrace field will also contain ten 2 m x 2 m vegetation stations for a total of 30 2m x 2m plots. Data collection at vegetation stations will follow CRMS methodology and will include total percent cover, species present, percent cover of each species, average height of each vegetation layer, and the depth of water on the surface (Folse et al. 2012). In addition to the 10 stations surveyed in each terrace field, general assessments of cover and species assemblages will be noted for each terrace (18 terraces in each field) to identify any significant differences and possible causative elements. Porewater salinity, specific conductivity and temperature will also be recorded at each vegetation station at 10 cm and 30 cm depths. 

Submerged Aquatic Vegetation (SAV) sampling will also be performed in the terrace field areas, following the methods described in Nyman and Chabreck (1996) to determine project effects on SAV presence and abundance. 

Vegetation/SAV sampling is scheduled for years 1, 3, 7, 13, and 19.
	
D. Soil Properties 

Soil data will be used to monitor changes in soil properties over time and to compare soil properties in the created marsh and terraces to that of local, natural marsh. Soil cores will be collected and analyzed from one site in marsh creation Area A and one site in terrace field B or C, following CRMS methodology (Folse et al. 2012). Soil properties analyzed include percent organic matter, soil pH, salinity (EC), bulk density, moisture, and wet/dry volume. Soil cores will be collected in years 1, 3, 7, 13, and 19

E. Rod Surface Elevation Tables (RSET)/Accretion

Rod Surface Elevation Tables (RSET) will be used at two monitoring sites to measure precise changes in marsh surface elevation over time relative to a fixed datum (NAVD88). Vertical accretion data will be analyzed in conjunction with RSET data to provide rates of shallow subsidence and assess accretion rates relative to sea level rise. Vertical accretion above a feldspar marker horizon will be measured concurrently with RSET data, which will be collected and analyzed bi-annually following CRMS methodology (Folse et al. 2012). 

Semi-annual data collection will occur during years 1-5 (to establish baseline indices), and in years 7, 13 and 19. 



3.	MONITORING BUDGET

The cost associated with monitoring BS-24 for its twenty-year project life is summarized in the monitoring budget in Appendix I. 


4.	RESPONSIBILITIES 
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Terracing and March Creation South of Big Mar (BS-24) Monitoring Plan


A.	CPRA will:

1. Coordinate and oversee all scientific data collection.
  
2. Ensure that all data go through quality control procedures and that land-water, vegetation and soil data are entered into the public database.
  
3. Summarize and analyze project data and publish OM&M reports according to the schedule included in this monitoring plan. If the data indicate that the project is not meeting its goals and objectives, adaptive management recommendations will be made to improve the response.
  
4. Review the monitoring plan and budget annually with the USFWS to determine that the data being collected adequately evaluate the project and that funding is suitable to fulfill monitoring requirements.

	B.	USFWS will:

1. Review the monitoring plan and budget annually with CPRA to determine that the data being collected adequately evaluate the project and that funding is suitable to fulfill monitoring requirements.

2.	Review OM&M reports.


5. 	REFERENCES

Baumann, R.H., J.W. Day, and C.A. Miller. 1984. Mississippi deltaic wetland survival-sedimentation versus coastal submergence. Science 224: 1093−1095.

Coastal Protection and Restoration Authority of Louisiana. 2012. Louisiana’s Comprehensive Master Plan for a Sustainable Coast.  Coastal Protection and Restoration Authority of Louisiana. Baton Rouge, LA.

Folse, T.M., J.L. West, M.K. Hymel, J.P. Troutman, L.A. Sharp, D.K. Weifenbach, T.E. McGinnis, L.B. Rodrigue, W.M. Boshart, D.C. Richardi, C.M. Miller, and W.B. Wood. 2008, revised 2012. A Standard Operating Procedures Manual for the Coast-wide Reference Monitoring System-Wetlands: Methods for Site Establishment, Data Collection, and Quality Assurance/Quality Control. Louisiana Coastal Protection and Restoration Authority. Baton Rouge, LA. 207 pp.

Lonnie G. Harper and Associates, Inc. 2016.  Preliminary Alternatives Report, Terracing and Marsh Creation South of Big Mar (BS-24). Report prepared for the Natural Resources Conservation Service. Alexandria, Louisiana. 187 pp.   

Nyman, J. A and R. H. Chabreck. 1996. Some Effects of 30 Years of Weir Management
on Coastal Marsh Aquatic Vegetation - Implications to WaterfowlManagement. Gulf of Mexico Science 1: 16-25.

Sasser, C.E., M.D. Dozier, and J.G. Gosselink. 1986. Spatial and temporal changes in Louisiana’s Barataria Basin marshes, 1945−1980. Environmental Management 10 (5): 671−680.

Steyer, G.D., R.C. Raynie, D.L. Steller, D. Fuller, and E. Swenson. 2000. Quality management plan for the Coastal Wetlands Planning, Protection, and Restoration Act monitoring program. Open-file series no. 95-01. Baton Rouge: Louisiana Department of Natural Resources, Coastal Restoration Division. 97 pp.




























APPENDIX I

BA-24 Monitoring Budget
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Note: Budget does not include inflated costs.  All costs are based on standardized phase 0 rates for monitoring events, and will change with inflation and adjusted actual rates following finalization of monitoring regime and implementation of monitoring events post-construction.   
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Terracing and Marsh Creation South of Big Mar

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Rates

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Monitoring 

Vegetative Sampling 10,600       10,600       -           10,600       -             -             -             10,600       -             -             -             -             10,600       -             -             -             -             -             10,600       -            

SAV 8,500         8,500         -           8,500         -             -             -             8,500         -             -             -             -             8,500         -             -             -             -             -             8,500         -            

Aerial Survey/Land-Water Analysis 10,000       10,000       -           -             10,000       -             -             10,000       -             -             -             -             10,000       -             -             -             -             -             10,000       -            

Soil Sampling 2,500         2,500         -           2,500         -             -             -             2,500         -             -             -             -             2,500         -             -             -             -             -             2,500         -            

RSET/Accretion  6,000         15,000       6,000       6,000         6,000         6,000         6,000         6,000         6,000        

Reports 36,000       -             -           -             36,000       -             -             -             36,000       -             -             -             -             36,000       -             -             -             -             -             36,000      

Monitoring Management 7,500         7,500         7,500       7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500         7,500        

Subtotal  81,100       54,100       13,500     35,100       59,500       13,500       7,500         45,100       43,500       7,500         7,500         7,500         7,500         45,100       43,500       7,500         7,500         7,500         7,500         45,100       43,500      

Running Total 54,100       67,600     102,700     162,200     175,700     183,200     228,300     271,800     279,300     286,800     294,300     301,800     346,900     390,400     397,900     405,400     412,900     420,400     465,500     509,000    

Total Monitoring Budget

509,000     
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