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A. Comprehensive Plan Goals

Of the goals addressed by the proposal, which is the single primary goal?

Proposals should discuss how the proposed activity is designed to address the primary goal.
Check one:

(@ Restore and Conserve Habitat — Restore and conserve the health, diversity and resilience of key
coastal, estuarine and marine habitats.

(O Restore Water Quality — Restore and protect water quality of the Gulf Coast region’s fresh,
estuarine and marine waters.

(O Replenish and Protect Living Coastal and Marine Resources — Restore and protect healthy,
diverse and sustainable living coastal and marine resources.

O Enhance Community Resilience — Build upon and sustain communities with capacity to adapt to
short- and long-term changes.

(O Restore and Revitalize the Gulf Economy — Enhance the sustainability and resiliency of the Gulf
economy.

Notes:

As indicated in the proposal, Biloxi Marsh Living Shoreline project is a project for Louisiana and the Gulf of Mexico area
as it is would protect, enhance, and restore the Biloxi Marshes. These marshes function as an important storm buffer for

the city of New Orleans, an important cultural and economic center for the Gulf region, and will provide habitat as well as
a variety of ecosystem services.

As indicated in the proposal, the Biloxi Marshes consist of approximately 49,000 hectares of brackish and salt marshes,



B. Comprehensive Plan Objectives
Proposals must clearly identify which objectives the proposal will address

1. Restore, Enhance, and Protect Habitats

(® YES O NO (O Not articulated O NA

2. Restore, Improve, and Protect Water Resources

@ YES O NO O Not articulated O N/A

3. Protect and Restore Living Coastal and Marine Resources

@ YES O NO O Not articulated O N/A

4. Restore and Enhance Natural Processes and Shorelines

(® YES O NO (O Not articulated O NA
Notes:

As indicated in the proposal, bioengineered oyster reefs, which are man-made structures designed to promote the
formation of marsh-fringing oyster reefs, have been implemented in many locations in Louisiana (Furlong 2012; La Peyre
et al. 2013). Of those that have been adequately monitored, these types of projects have shown that they can significantly
reduce shoreline recession and support good oyster recruitment and survival, such that the reefs created may be
self-sustaining (Piazza et al. 2005; Melancon et al. 2013).
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8. Of these objectives which is the single primary objective the proposal addresses?
Check one:

(e Restore, Enhance, and Protect Habitats

O Restore, Improve, and Protect Water Resources

(O Protect and Restore Living Coastal and Marine Resources

(O Restore and Enhance Natural Processes and Shorelines

O Promote Community Resilience

O Promote Natural Resource Stewardship and Environmental Education

O Improve Science-Based Decision-Making Processes



C. RESTORE Act and Comprehensive Plan Priority Criteria

All proposals must explain if the proposal addresses one or more of the priority criteria as established by the
RESTORE Act and Initial Comprehensive Plan and, if so, how.

1. This project is projected to make the greatest contribution to restoring and protecting the natural resources,
ecosystems, fisheries, marine and wildlife habitats, beaches, and coastal wetlands of the Gulf Coast region,
without regard to geographic location within the Gulf Coast region.

(® YES O NO (O Not articulated O N/A

2. This is a large-scale project/program that is projected to substantially contribute to restoring and protecting
the natural resources, ecosystems, fisheries, marine and wildlife habitats, beaches, and coastal wetlands of the
Gulf Coast ecosystem.

@ YES O NO O Not articulated O N/A

3. This project is contained in existing Gulf Coast State comprehensive plans for the restoration and protection
of natural resources, ecosystems, fisheries, marine and wildlife habitats, beaches, and coastal wetlands of the
Gulf Coast region.

@®YES (QNO

4. This project will restore long-term resiliency of the natural resources, ecosystems, fisheries, marine and
wildlife habitats, beaches, and coastal wetlands most impacted by the Deepwater Horizon oil spill.

(® YES O NO
5. Promote Community Resilience

(® YES O NO (O Not articulated O NA

6. Promote Natural Resource Stewardship and Environmental Education

(® YES O NO (O Not articulated O N/A
Notes:

As discussed on page 2 of the submission proposal, the Biloxi Marsh Living Shoreline project is an important project for
Louisiana and the Gulf of Mexico area as it is would protect, enhance, and restore the Biloxi Marshes. These marshes
function as a storm buffer for the city of New Orleans, a cultural and economic center for the Gulf region, and provide
habitat as well as a variety of ecosystem services. Additionally, as indicated on page 9 of the proposal submission, the
goals of the Biloxi Marsh Living Shoreline project are to reduce shoreline recession and enhance local oyster production
through the implementation of marsh-fringing, bioengineered oyster reefs.



D. Comprehensive Plan Commitments

All proposals must demonstrate how the proposal will achieve any or all of the commitments in the Comprehensive
Plan. The commitments in the Comprehensive Plan are as follows:

Does the proposal articulate how it will achieve the following commitments in the comprehensive plan?

1. Science-based Decision-Making

(® YES O NO (O Not articulated
Notes:

As discussed on pages 4-8 of the submission, CPRA is committed to science-based decision making. This process is set
forth in the below paragraphs (especially D.2, D.4 and F.2) and provides information on the science-based decision
making process that CPRA used to develop the 2012 Coastal Master Plan, which includes the Biloxi Marsh Living
Shoreline project. CPRA is able to apply an integrated suite of Predictive Models and Planning Tool, a science-based
decision support system developed for the Master Plan, to work towards achieving the RESTORE objectives of habitat
protection and restoration.

2. Regional Ecosystem-based Approach to Restoration

@ YES O NO O Not articulated
Notes:

As outlined in pages 15 and 16 of the proposal submission, the Biloxi Marsh Living Shoreline Project will control shoreline
erosion and thus protect and preserve valuable marsh habitats in the Biloxi Marsh area. These marshes are critical
habitat for a wide range of commercially- and recreationally-important fish and wildlife species, including shrimp, crab,
finfishes, alligator, ducks, and furbearing mammals. The importance of these marshes is underscored by incorporation of
a large area (approximately 14,400 hectares) into the Biloxi Wildlife Management Area. The Wildlife Management Area
and surrounding wetlands are popular locations for hunting, fishing, and bird and wildlife watching; activities which are

3. Engagement, Inclusion, and Transparency

@ YES O NO O Not articulated
Notes:

As indicated on pages 14 and 15 of the proposal, CPRA established a strategic outreach and engagement framework for
the Coastal Master Plan that helped to guide communications and interactions with diverse audiences throughout the
planning process. These audiences include key citizen groups and organizations, non-governmental organizations, local
and State officials, business groups and the general public. CPRA’s outreach and engagement framework provides a
variety of ways for stakeholders and citizens to learn about and participate in the master planning process, including small
group gatherings, web offerings, direct communication with local and State government, and through monthly public



4. Leveraging Resources and Partnerships

@ YES O NO O Not articulated

Notes:

As discussed on page 15 of the proposal submission, CPRA has a variety of resources and partnerships with which it is
able to leverage for the benefit of this project. Through the Coastal Master Plan, from which the concept of the Biloxi
Marsh Living Shoreline project was drawn, CPRA is able to apply the integrated suite of Predictive Models and Planning
Tool, a science-based decision support system developed for the Master Plan, to work towards the RESTORE objectives
of habitat protection and restoration. The System-wide Assessment and Monitoring Program (SWAMP) will bring the
previously described CRMS-Wetlands, BICM, and LASARD monitoring and assessment programs together into one

framework in an effort to avoid duplication, improve efficiency, and provide the data needed to perform programmatic
performance assessments.

5. Delivering Results and Measuring Impacts
(® YES O NO

Notes:

As discussed on page 12 of the proposal submission, the Biloxi Marsh Living Shoreline project will be deemed successful
if monitoring shows that it reduces shoreline recession and supports oyster recruitment and survival such that the reefs
are self-sustaining. At the project-scale, performance measures will track the progress towards meeting management
goals and objectives. When monitored over time, performance measures can help reduce uncertainty surrounding
predictive models and inform whether intended results are being achieved or if additional actions are needed to fulfill
program expectations. In addition, performance measures can also be used to inform the public of the system’s response

E. Meeting Commitments and Tracking and Measuring Progress

1. Does the proposal articulate how it will meet and achieve its commitments?

(® YES O NO (O Not articulated

2. Does the proposal have a plan for tracking and measuring progress?
(® YES O NO
Notes:

Please see notes in Section D.



F. Proposal Emphasis Areas

Does the submission describe how the proposed project or program addresses the following four considerations:

1. Is the proposed activity foundational in the sense that the project or program forms an initial core step (or
steps) in addressing a significant ecosystem issue, and can future activities be tiered to substantially increase
the benefits?

@ YES O NO O Not articulated

Notes:

As discussed on page 9 of the proposal submission, the goals of the Biloxi Marsh Living Shoreline project lay out how the
project is foundational in nature. The goals of the Biloxi Marsh Living Shoreline project are to reduce shoreline recession
and enhance local oyster production through the implementation of marsh-fringing, bioengineered oyster reefs. The Biloxi
Marshes consist of approximately 49,000 hectares of brackish and salt marshes that have been greatly impacted by
shoreline erosion from wind-driven waves, with shoreline retreat rates ranging from 1 to 4 meters per year (CPRA
unpublished data). These marshes represent an important storm buffer to the city of New Orleans, and are also

2. Will the proposed activity be sustainable over time?

(® YES O NO (O Not articulated

Notes:

As discussed on pages 8 and 9 of the proposal submission, in addition to the aforementioned ecosystem services, oyster
reefs help protect marsh habitats by reducing shoreline recession. Oyster reefs frequently occur just offshore of the
marsh edge, and their vertical structure serves to attenuate wave energies and reduce water velocities resulting in
reduced erosion as well as increased sediment deposition behind the reef, both of which act to stabilize the shoreline
(Campbell 2004; Piazza et al. 2005). However, many marsh-fringing, vertical oyster reefs have been lost due to saltwater
intrusion. disease. and overharvest. and there has been a concomitant loss in shoreline erosion control (Stone et al.

3. Is the proposed activity likely to succeed?

@ YES O NO O Not articulated

Notes:

The proposal submission touches on two points that, when combined, address the likelihood of success for the Biloxi
Marsh Living Shoreline project. First, the predictive modeling and planning tool outlined in pages 6 through 8 lay out the
modeling and planning achieved on the front end for the project proposal. Additionally, pages 10 through 12 of the
proposal submission align with this previous discussion of predictive modeling and the planning tool by showing that
monitoring and adaptive management process projects into a how the success of this project will be measured.
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4. Does the proposed activity benefit the human community?
(examples of benefits may include, but are not limited to: how a project will utilize local workers, how a project

will benefit geographically or socially vulnerable communities, how a project will benefit the natural resources
critical to natural-resource dependent industries such as fisheries, tourism, etc.)

@ YES O NO O Not articulated

Notes:

As discussed on pages 15 through 17 of the proposal, the Biloxi Marsh Living Shoreline Project will control shoreline
erosion and thus protect and preserve valuable marsh habitats in the Biloxi Marsh area. These marshes are critical
habitat for a wide range of commercially- and recreationally-important fish and wildlife species, including shrimp, crab,
finfishes, alligator, ducks, and furbearing mammals. The importance of these marshes is underscored by incorporation of
a large area (approximately 14,400 hectares) into the Biloxi Wildlife Management Area. The Wildlife Management Area
and surrounding wetlands are popular locations for hunting, fishing, and bird and wildlife watching; activities which are
critically important to the region’s economy. Southwick and Associates (2008) found that hunting, fishing, boating, and



	PROPOSAL TITLE_KbZpcCXPoO4NBnL8PwcRxQ: Biloxi Marsh Living Shoreline
	PROPORAL NUMBER_fiVNLbPx64VluOUnEwm8Rw: LA-3
	LOCATION_3TRFEbigx2qMn-xZrwGgPg: St. Bernard Parish, Louisiana
	SPONSOR(S)_pm*7lr5GNuNFAswrSp*yOA: Louisiana
	TYPE OF FUNDING REQUESTED (Pla_Jl1IcSr2MosQkI9RDtwlRQ: Planning
	REVIEWED BY:_fxQ9m3uQxeEINpFQlxJ3mQ: Alyssa Dausman
	DATE:_nKkRx09WKC33B5nIAkDo*w: 01/29/2015
	singleselectfield_5pN2cpwlVJrl2hu4Sr-qhw: 0
	Notes:_LXZaTlpa8DERVDzdWyVBiw: As indicated in the proposal, Biloxi Marsh Living Shoreline project is a project for Louisiana and the Gulf of Mexico area as it is would protect, enhance, and restore the Biloxi Marshes. These marshes function as an important storm buffer for the city of New Orleans, an important cultural and economic center for the Gulf region, and will provide habitat as well as a variety of ecosystem services.

As indicated in the proposal, the Biloxi Marshes consist of approximately 49,000 hectares of brackish and salt marshes, which have been greatly impacted by shoreline erosion from wind-driven waves. The purpose of this project is to create bioengineered, marsh-fringing oyster reefs to promote the formation of self-sustaining living shoreline protection structures. The project is estimated to create approximately 47,000 feet of oyster barrier reef along the eastern shore of Biloxi Marsh which will provide oyster habitat, reduce wave erosion, and prevent further marsh degradation.

As indicated in the proposal, oyster reefs help protect marsh habitats by reducing shoreline recession. Oyster reefs frequently occur just offshore of the marsh edge, and their vertical structure serves to attenuate wave energies and reduce water velocities resulting in reduced erosion as well as increased sediment deposition behind the reef, both of which act to stabilize the shoreline (Campbell 2004; Piazza et al. 2005). However, many marsh-fringing, vertical oyster reefs have been lost due to saltwater intrusion, disease, and overharvest, and there has been a concomitant loss in shoreline erosion control (Stone et al. 2004; Beck et al. 2011).

	_1_ Restore, Enhance, and Prot_cemZXWlXlHqtTB2JVWP2aA: 0
	_2_ Restore, Improve, and Prot_T7QbMg3qJE1zAfZKcLoilQ: 0
	_3_ Protect and Restore Living_*sj*618XpGyBlCAo1BckBA: 0
	_4_ Restore and Enhance Natura_uZai1zCDd3BtaP468Jp7Pw: 0
	Notes:_VYndyYIJr6GQG9cYV72yqg: As indicated in the proposal, bioengineered oyster reefs, which are man-made structures designed to promote the formation of marsh-fringing oyster reefs, have been implemented in many locations in Louisiana (Furlong 2012; La Peyre et al. 2013). Of those that have been adequately monitored, these types of projects have shown that they can significantly reduce shoreline recession and support good oyster recruitment and survival, such that the reefs created may be self-sustaining (Piazza et al. 2005; Melancon et al. 2013).

In addition to the aforementioned protection features, eastern oysters are a key species in Louisiana’s coastal ecosystem. Due to the high productivity of Louisiana’s oyster grounds, the State is a national leader in oyster landings with annual values typically in excess of $35 million in dockside sales (Louisiana Department of Wildlife and Fisheries (LDWF) 2013). In addition to their economic importance, oysters and their reefs provide important ecosystem benefits such as enhanced water quality and nutrient loading mitigation (Wall et al. 2011). Oyster reefs also provide unique, structurally-complex habitat that supports distinct and diverse aquatic communities and functions as nursery habitat for many fish and shellfish species, which enhances local productivity for both commercial and recreational fisheries (Soniat et al., 2004; Plunket and La Peyre 2005; Schyphers et al. 2011).
	singleselectfield_YBOvjmTnofJQr2gODeWJRQ: 0
	_1_ This project is projected _DPMgXNukuc3*dbkerMPTnw: 0
	_2_ This is a large-scale proj_HrhqVvNKGkxi2*WvfKlYRw: 0
	_3_ This project is contained _HkzjM0ZHWwvF*oMLOCyZ-g: 0
	_4_ This project will restore _IIg1ezFQR5XnwR0OIna-1g: 0
	_5_ Promote Community Resilien_Gq4uVp1DCqDt-b8EzMFyEA: 0
	_6_ Promote Natural Resource S_s2cZLeCRVogh*IA89guMzg: 0
	Notes:_cvvrIu7Vw2HeAkxCsqsGtA: As discussed on page 2 of the submission proposal, the Biloxi Marsh Living Shoreline project is an important project for Louisiana and the Gulf of Mexico area as it is would protect, enhance, and restore the Biloxi Marshes. These marshes function as a storm buffer for the city of New Orleans, a cultural and economic center for the Gulf region, and provide habitat as well as a variety of ecosystem services. Additionally, as indicated on page 9 of the proposal submission, the goals of the Biloxi Marsh Living Shoreline project are to reduce shoreline recession and enhance local oyster production through the implementation of marsh-fringing, bioengineered oyster reefs. 

The Biloxi Marshes consist of approximately 49,000 hectares of brackish and salt marshes, which have been greatly impacted by shoreline erosion from wind-driven waves. The purpose of this project is to create bioengineered, marsh- fringing oyster reefs to promote the formation of self-sustaining living shoreline protection structures. The project is estimated to create approximately 47,000 feet of oyster barrier reef along the eastern shore of Biloxi Marsh that will provide oyster habitat, reduce wave erosion, and prevent further marsh degradation.

Oyster reefs help protect marsh habitats by reducing shoreline recession. Oyster reefs frequently occur just offshore of the marsh edge, and their vertical structure serves to attenuate wave energies and reduce water velocities resulting in reduced erosion as well as increased sediment deposition behind the reef, both of which act to stabilize the shoreline (Campbell 2004; Piazza et al. 2005). However, many marsh-fringing, vertical oyster reefs have been lost due to saltwater intrusion, disease, and overharvest, and there has been a concomitant loss in shoreline erosion control (Stone et al. 2004; Beck et al. 2011).

The water bottoms around the Biloxi Marshes contain extensive areas of low-relief oyster shell cultch, which supports one of the most productive oyster stocks in Louisiana (LDWF 2013). Spawning oysters from these grounds and nearby oyster seed grounds and bioengineered oyster reef projects (e.g. the Nature Conservancy’s Lake Fortuna and Eloi Bay reefs, and CPRA’s pending Living Shoreline Protection Demonstration project) should provide ample larvae to facilitate development of the Biloxi Marsh Living Shoreline project. Once established, the Biloxi Marsh Living Shoreline project could enhance the productivity of local oyster stocks. This is particularly important considering the Biloxi Marsh area is less prone to Mississippi River flooding events that impact oyster grounds in nearby Breton Sound (Soniat et al. 2013). The Biloxi Marsh reefs, therefore, could supply recruits to expedite recovery of flood-damaged oyster grounds, as well as other nearby reefs affected by natural and anthropogenic disturbances, thus improving the resiliency of the system as a whole.

The concept for this project is taken from Louisiana’s 2012 Coastal Master Plan and, as indicated on page 4 of the proposal, the goals of the RESTORE Council’s Comprehensive Plan require large-scale projects that have a commensurate level of ecosystem benefits and far-reaching effects, particularly when combined with complementary projects as part of a coordinated program. 

As indicated in the proposal, CPRA continues to reach out to the public to better share information on increasing flood risk and CPRA restoration and protection projects and will continue to do so in the future.

	_1_ Science-based Decision-Mak_zGMovpa9Z9rDc1QTCkQ94g: 0
	Notes:_PnLcdJWb0fKGJQwq-fjKxA: As discussed on pages 4-8 of the submission, CPRA is committed to science-based decision making. This process is set forth in the below paragraphs (especially D.2, D.4 and F.2) and provides information on the science-based decision making process that CPRA used to develop the 2012 Coastal Master Plan, which includes the Biloxi Marsh Living Shoreline project.  CPRA is able to apply an integrated suite of Predictive Models and Planning Tool, a science-based decision support system developed for the Master Plan, to work towards achieving the RESTORE objectives of habitat protection and restoration. 

	_2_ Regional Ecosystem-based A_KWEhND7FTWx7atRUJ9UepQ: 0
	Notes:_o9jp3rQEfdn8ZfoyShMARw: As outlined in pages 15 and 16 of the proposal submission, the Biloxi Marsh Living Shoreline Project will control shoreline erosion and thus protect and preserve valuable marsh habitats in the Biloxi Marsh area. These marshes are critical habitat for a wide range of commercially- and recreationally-important fish and wildlife species, including shrimp, crab, finfishes, alligator, ducks, and furbearing mammals. The importance of these marshes is underscored by incorporation of a large area (approximately 14,400 hectares) into the Biloxi Wildlife Management Area. The Wildlife Management Area and surrounding wetlands are popular locations for hunting, fishing, and bird and wildlife watching; activities which are critically important to the region’s economy. Southwick and Associates (2008) found that hunting, fishing, boating, and wildlife viewing and photography had a total economic effect of $6.75 billion (including direct, indirect, and induced economic impacts) and supported a total of 76,700 jobs.

The oyster reefs created by the project should greatly benefit the region’s oyster fishery. Louisiana is a national leader in oyster landings with annual values typically in excess of $35 million in dockside sales (Louisiana Department of Wildlife and Fisheries (LDWF 2013). Furthermore, the oyster industry alone has a total economic effect of $317 million and supports a total of 3,565 jobs (Southwick and Associates 2008). Though the created oyster reefs are unlikely to be harvested directly, they should provide a valuable seed source to replenish nearby harvested public and privately-leased oyster grounds, which support one of the most productive oyster stocks in Louisiana (LDWF 2013).

The shell reefs created by oysters provide unique, structurally-complex habitat that support distinct and diverse aquatic communities, functions as nursery habitat for many fish and shellfish species, and enhances local productivity (Soniat et al., 2004; Plunket and La Peyre 2005; Schyphers et al. 2011). Because these reefs provide abundant and concentrated prey resources, they are valuable foraging sites for transient, predatory fishes such as flounder, drum, and speckled trout (Plunket and La Peyre 2005; Schyphers et al. 2011). For this reason, oyster reefs are frequently targeted by anglers. Consequently, this project also should enhance the recreational fishing industry and the economy it supports.

In addition to the benefits to fish and wildlife resources, the Biloxi Marsh Living Shoreline project, is expected to contribute to improving water quality. Because oysters filter large volumes of water daily to feed, they remove significant amounts of nitrogen, phosphorus, and carbon incorporated into phytoplankton biomass (Wall et al. 2011). It has been estimated that oysters raised in an aquaculture operation may remove up to 378 kg of total nitrogen, 54 kg of total phosphorus, and 10,934 kg of total carbon per hectare by the time they reach market-size (Higgins et al. 2011). Thus, oysters can significantly mitigate nutrient loading and help reduce eutrophication and hypoxia along the northern Gulf of Mexico.
	_3_ Engagement, Inclusion, and_bZjwblLj5*fwiPHmqQhDmw: 0
	Notes:_ebp62ao01pHaVma8kJrEjg: As indicated on pages 14 and 15 of the proposal, CPRA established a strategic outreach and engagement framework for the Coastal Master Plan that helped to guide communications and interactions with diverse audiences throughout the planning process. These audiences include key citizen groups and organizations, non-governmental organizations, local and State officials, business groups and the general public. CPRA’s outreach and engagement framework provides a variety of ways for stakeholders and citizens to learn about and participate in the master planning process, including small group gatherings, web offerings, direct communication with local and State government, and through monthly public meetings.  Because this project is contained in the Master Plan, the outreach and engagement framework applies.
	_4_ Leveraging Resources and P_9Ntih-97VDtXh*ieU3UAGw: 0
	Notes:_x4SLgzI0PRhjKJwylkBvAw: As discussed on page 15 of the proposal submission, CPRA has a variety of resources and partnerships with which it is able to leverage for the benefit of this project. Through the Coastal Master Plan, from which the concept of the Biloxi Marsh Living Shoreline project was drawn, CPRA is able to apply the integrated suite of Predictive Models and Planning Tool, a science-based decision support system developed for the Master Plan, to work towards the RESTORE objectives of habitat protection and restoration. The System-wide Assessment and Monitoring Program (SWAMP) will bring the previously described CRMS-Wetlands, BICM, and LASARD monitoring and assessment programs together into one framework in an effort to avoid duplication, improve efficiency, and provide the data needed to perform programmatic performance assessments.

As this project originally began as a CIAP project, CPRA is able to leverage the initial engineering and design that has been conducted for the CIAP-funded portion of the project which was to evaluate the ability of the candidate reef- base technologies to withstand the surge associated with a Category 1 hurricane. The CPRA Biloxi Marsh Living Shoreline project will build on this knowledge and that of the CWPPRA Terrebonne Bay Shore Protection Demonstration project that has evaluated different types of engineering structures and their effectiveness for reducing shoreline recession and enhancing local oyster production. In addition to these resources, this project has the benefit of being located adjacent to the complementary CIAP Living Shoreline Demonstration project as well as the Nature Conservancy’s Lake Fortuna and Eloi Bay reef projects.
	_5_ Delivering Results and Mea_zLe*vqKxNbIjrQF7GhguJQ: 0
	Notes:_m4IMIes4Va2ERYuLz-7naw: As discussed on page 12 of the proposal submission, the Biloxi Marsh Living Shoreline project will be deemed successful if monitoring shows that it reduces shoreline recession and supports oyster recruitment and survival such that the reefs are self-sustaining. At the project-scale, performance measures will track the progress towards meeting management goals and objectives. When monitored over time, performance measures can help reduce uncertainty surrounding predictive models and inform whether intended results are being achieved or if additional actions are needed to fulfill program expectations. In addition, performance measures can also be used to inform the public of the system’s response to management actions. Defining the health of a system is inherently complex, however, and requires a systematic approach to develop a manageable list of metrics that can be quantified and monitored over time (The Water Institute of the Gulf, 2013).

CPRA is currently working with the Water Institute of the Gulf to more fully develop a System-wide Assessment and Monitoring Program (SWAMP) that will bring existing monitoring and assessment programs under one comprehensive umbrella in an effort to avoid duplication and improve efficiency. SWAMP is envisioned to be a scalable program that will allow for data assessments to be completed at the project-, basin-, and program-scales.  Individual projects will generate monitoring plans which will nest within the larger SWAMP framework and will allow for periodic assessment of project performance against performance expectations. Concurrent with this effort, existing monitoring programs, such as CRMS and BICM are being incorporated into the SWAMP design framework, and projects that require monitoring strategies are being informed and nested within this overall framework. That is not to say that some projects will not require additional monitoring to supplement SWAMP; however, SWAMP will provide the backbone to facilitate comprehensive programmatic performance assessment.
	_1_ Does the proposal articula_nrlYBmuaTw6qsqWzLtNicw: 0
	_2_ Does the proposal have a p_oVmNJ6ZQKnSVilNNQvUQZA: 0
	Notes:_xD4JHPZ7Gwub593STMPq3A: Please see notes in Section D.
	_1_ Is the proposed activity f_0BM53rup6ZF2ISK6rUCySw: 0
	Notes:_5JNUi9fkVbjh2aJTRsLB9A: As discussed on page 9 of the proposal submission, the goals of the Biloxi Marsh Living Shoreline project lay out how the project is foundational in nature. The goals of the Biloxi Marsh Living Shoreline project are to reduce shoreline recession and enhance local oyster production through the implementation of marsh-fringing, bioengineered oyster reefs. The Biloxi Marshes consist of approximately 49,000 hectares of brackish and salt marshes that have been greatly impacted by shoreline erosion from wind-driven waves, with shoreline retreat rates ranging from 1 to 4 meters per year (CPRA unpublished data). These marshes represent an important storm buffer to the city of New Orleans, and are also productive habitats for many fish and wildlife species, as evidenced by the 14,400 hectares incorporated into the Biloxi Wildlife Management Area. The water bottoms around the Biloxi Marshes contain extensive areas of low-relief oyster shell cultch, which supports one of the most productive oyster stocks in Louisiana (LDWF 2013). Spawning oysters from these grounds and nearby oyster seed grounds and bioengineered oyster reef projects (e.g. the Nature Conservancy’s Lake Fortuna and Eloi Bay reefs, and CPRA’s pending Living Shoreline Protection Demonstration project) should provide ample larvae to facilitate development of the Biloxi Marsh Living Shoreline project. Once established, the Biloxi Marsh Living Shoreline project could enhance the productivity of local oyster stocks. This is particularly important considering the Biloxi Marsh area is less prone to Mississippi River flooding events that impact oyster grounds in nearby Breton Sound (Soniat et al. 2013). The Biloxi Marsh reefs, therefore, could supply recruits to expedite recovery of flood-damaged oyster grounds, as well as other nearby reefs affected by natural and anthropogenic disturbances, thus improving the resiliency of the system as a whole.
	_2_ Will the proposed activity_kF1Qj3MYM1csxHhXn3c5rA: 0
	Notes:_q7I03w-tthRdTt1tHQaI*w: As discussed on pages 8 and 9 of the proposal submission, in addition to the aforementioned ecosystem services, oyster reefs help protect marsh habitats by reducing shoreline recession. Oyster reefs frequently occur just offshore of the marsh edge, and their vertical structure serves to attenuate wave energies and reduce water velocities resulting in reduced erosion as well as increased sediment deposition behind the reef, both of which act to stabilize the shoreline (Campbell 2004; Piazza et al. 2005). However, many marsh-fringing, vertical oyster reefs have been lost due to saltwater intrusion, disease, and overharvest, and there has been a concomitant loss in shoreline erosion control (Stone et al. 2004; Beck et al. 2011). There has been increasing interest in restoring such oyster reefs as a substitute for shoreline protection structures such as rock breakwaters, which are unnatural and require additional placement of material to maintain their effectiveness in pace with structure settlement and sea level rise. By comparison, living oyster reefs can be self-sustaining shoreline protection structures, provided there is adequate oyster recruitment and survival over time to ensure continuous three-dimensional reef growth.

Bioengineered oyster reefs, which are man-made structures designed to promote the formation of marsh-fringing oyster reefs, have been implemented in many locations in Louisiana (Furlong 2012; La Peyre et al. 2013). Although most of these projects have been constructed too recently to determine their effectiveness, those that have been monitored adequately have shown that they can significantly reduce shoreline recession while also supporting good oyster recruitment and survival such that the reefs may be sustainable (Piazza et al. 2005; Melancon et al. 2013). These projects have also employed a variety of structures and materials. Piazza et al. (2005) created reefs from mounds of oyster shell (cultch), and found that these reefs were most effective in low-energy environments. The CWPPRA Terrebonne Bay Shore Protection Demonstration project has evaluated three different types of engineered structures designed to encourage oyster spat settlement. While the structures have shown varying degrees of effectiveness, all have reduced shoreline recession and have enhanced local oyster production (Melancon et al. 2013). Continued monitoring of these projects is obviously critical to determine the conditions (e.g., sediments, salinities) under which bioengineered oyster reefs can be sustainable and effective in reducing erosion and providing other ecosystem services.
	_3_ Is the proposed activity l_VSEDmLQEafABZ9niFKYJQg: 0
	Notes:_-*5GAyZnZD9hI4uTzC514A: The proposal submission touches on two points that, when combined, address the likelihood of success for the Biloxi Marsh Living Shoreline project. First, the predictive modeling and planning tool outlined in pages 6 through 8 lay out the modeling and planning achieved on the front end for the project proposal. Additionally, pages 10 through 12 of the proposal submission align with this previous discussion of predictive modeling and the planning tool by showing that monitoring and adaptive management process projects into a how the success of this project will be measured.

The modeling in combination with adaptive management address project uncertainties and measurement of project success through time increasing the overall likelihood of success.

	_4_ Does the proposed activity_wrWh-BCVcRgbJJV6C4nUpw: 0
	Notes:_ssnHmXWZK*T4bH-yRL8YfA: As discussed on pages 15 through 17 of the proposal, the Biloxi Marsh Living Shoreline Project will control shoreline erosion and thus protect and preserve valuable marsh habitats in the Biloxi Marsh area. These marshes are critical habitat for a wide range of commercially- and recreationally-important fish and wildlife species, including shrimp, crab, finfishes, alligator, ducks, and furbearing mammals. The importance of these marshes is underscored by incorporation of a large area (approximately 14,400 hectares) into the Biloxi Wildlife Management Area. The Wildlife Management Area and surrounding wetlands are popular locations for hunting, fishing, and bird and wildlife watching; activities which are critically important to the region’s economy. Southwick and Associates (2008) found that hunting, fishing, boating, and wildlife viewing and photography had a total economic effect of $6.75 billion (including direct, indirect, and induced economic impacts) and supported a total of 76,700 jobs.
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