
 
FLORIDA GULF OF MEXICO RESTORATION  

PROJECT SUBMITTAL FORM 
 
 
Form Purpose and Instructions
 

:  

• To assist the project proposal and review process, please complete this Submittal Form.  Completion of 
the Form will contribute to the appropriate information being completely and accurately submitted for 
each project.  

• Take as much space as needed for each question, but please keep responses as focused as possible.  It 
may assist you to review all the questions before addressing any one question. 

• Please submit one Form per project, if you have multiple projects - please submit one Form for each 
project. 

• Please submit completed Forms to Restoration.Projects@dep.state.fl.us.  Once your Form is 
successfully submitted, you will receive a confirmation email from the Florida Department of 
Environmental Protection.    
 
      

Project Name:       

 

 

___________________________________________________________________________________________________ 

Contact Information (Include at least one name, phone number, email address, and organization name if applicable):      

 

 

 

Project Location (Include a map, if possible, and the city, county, longitude/latitude, and watershed):      

 

 

 

Project Description (Describe all aspects of the project):     

 

 

 

mailto:Restoration.Projects@dep.state.fl.us�
initiator:Restoration.Projects@dep.state.fl.us;wfState:distributed;wfType:email;workflowId:b8aeafc7d7dc0740b6283ac0755753be



Estimated Project Costs (Describe the estimated costs of the project, including any assumptions for contingency and 
ongoing operations/maintenance. Identify other secured funding sources such as matching funds, in-kind contributions or 
state/federal dollars. In addition, if possible, complete and submit the Cost Appendix Sheet associated with this Form): 

 

 

 

  
 

Other Funding (Indicate if the project is submitted for any potential funding or if it may be used to leverage additional 
funding, if so please describe the funding source [e.g. State/Federal Grants]): 

 

 

 

 

Technical Feasibility (Describe the technologies involved and any relevant past experience or proven success with similar 
projects):   

 

 

 

 

Environmental Benefits (Describe the nature, magnitude, and timing of any environmental benefits attributable to the 
project.  If possible, describe potential environmental performance measures [e.g. pollutant reduction].  Please address 
any potential environmental impacts associated with implementing or maintaining the project [e.g. loss of a habitat or 
conversion of habitat from one type to another during implementation]):         

 

 

 

 

Economic and Social Benefits (Describe the economic and social benefits including those related to the project’s improved 
ecosystem services and any estimates on jobs created or preserved):   

 

 

 

 

 



Community Resilience (Describe if the project assists Florida’s ability to anticipate, withstand, or recover from hazards or 
threats [e.g. hurricane preparedness, establishing living shorelines]): 

 

 

 

 

Conflicts or Complements to Existing Efforts (Describe any ongoing activities in the project implementation area, if the 
project is part of another plan, and why the project does or does not interfere with that work.  Please consider how the 
project may complement existing local, regional, and state efforts/plans/objectives):  

 
 
 
 

Complies with Federal, State, Local, and Tribal Laws/Regulations (Describe any concerns or potential conflicts):   

 

 

 

 

Readiness for Implementation (Describe if the project has had any design or permitting work started or completed 
[attach permits or design work].  Please address any issues that may delay start or finish of the project):   

 

 

 

Public Acceptance (Describe any known or potential public approval or opposition to the project):    

 

 

 

 

 Additional Information you wish to provide (Please include any maps, designs, drawings, photos, or background 
resources that may assist in completely and accurately understanding the project): 
 

 

 

 

 

 



Cost Appendix Sheet 
Cost Item                Cost Estimate

Planning  
  
  
  
  
  
  
  

Planning Subtotal:  
Construction  
  
  
  

Construction Subtotal:  
Monitoring  
  
  
  
  

Monitoring Subtotal:  
Project Cost  

 
Subtotal:  

 
TOTAL:  

Estimated Costs by Year 
Year 1  
Year 2  
Year 3  
Year 4  
Year 5  
Year 6  


	Project Submission Form-updated.pdf
	 Additional Information you wish to provide (Please include any maps, designs, drawings, photos, or background resources that may assist in completely and accurately understanding the project):

	Cost Appendix Sheet-updated

	Project Name: Restoring Oyster Reefs through Reclamation of a Shellfish Aquaculture Industry in the Big Bend of Florida's Gulf Coast
 
	Contact Information Include at least one name phone number email address and organization name if applicable: Levy County and Dixie County Soil and Water Conservation Districts, Darlene Smith, (352) 486-2672, darlene.smith@fl.nacdnet.net; University of Florida (UF) IFAS, Peter Frederick, (352) 846-0565, pfred@ufl.edu, and Leslie Sturmer, (352) 543-5057, lnst@ufl.edu; Florida Department  of Agriculture and Consumer Services (FDACS), Division of Aquaculture, Joseph Shields, (850) 653-8317, joe.shields@freshfromflorida.com; Applied Aquaculture, Mark Berrigan, (850) 264-6805, appliedaquaculture@gmail.com
 
	Project Location Include a map if possible and the city county longitudelatitude and watershed:           Coastline from Horseshoe Beach, Dixie County, through Waccasassa Bay, Levy County, Florida influenced by the Suwannee River and nearby coastal watersheds. The Suwannee Reef and Lone Cabbage Reef form an extensive non-contiguous, intertidal reef complex in the Suwannee Sound and Corrigan's Reef forms a similar complex in Waccasassa Bay. Additionally, this region of the Gulf of Mexico supports extensive hard clam aquaculture activities located in designated high-density lease areas. Project is roughly centered on Cedar Key, Florida (29.141182°N, 83.029076°W). See attached maps.  
 
	Project Description Describe all aspects of the project:            Using linked methods this multi-dimensional resource development project seeks to simultaneously restore degraded oyster reefs, and regenerate state-owned clam aquaculture leases. 
Recent studies by UF IFAS scientists have shown a net 66% of natural oyster reefs in Big Bend (Horseshoe Beach to Waccasassa Bay) have been lost in the past 30 years, resulting in greatly reduced oyster harvest and decline in associated ecological benefits (see http://floridarivers.ifas.ufl.edu/Pine%20papers/Seavey%20et%20al.%202011.pdf). The most highly degraded reefs exist in chains parallel to and exposed to the Gulf; they are the highest value reefs both for harvest and because they form a living dam, entraining fresh water within the estuary. Restoration of these reefs is therefore of high priority for estuarine function over large areas. 
Loss of oyster reefs in this area has been linked to repeated episodes of reduced freshwater inputs, resulting in high salinity and associated mortality events from disease and predation. These reefs have been maintained in place for several thousand years by constant recruitment of young oysters. With recently increased mortality, many bars have had so little recruitment and such high mortality that they have lost their shell structure and turned into sand bars. Sand bars are in turn not suitable settlement substrate for young oysters, providing a strong feedback loop to the degradation process and making it virtually irreversible through natural processes. As these bars erode, the cuts between the bars also become less defined, and begin to lose the properties (high flow, hard bottom, narrow profile) that make them good habitat for the subtidal oysters that are the most highly marketable. 
A broadly supported strategy for restoring these keystone ecological habitats is to 1) restore chains of bars closest to sources of fresh water, and 2) provide durable substrate which will enable oysters to recruit both now and following future mortality events. The establishment of durable substrate may be possible in some areas using traditional cultching techniques (placement of clean shell, limerock or fossil shell as settlement substrate). In higher energy areas where bars are more eroded, a heavier and more durable material is necessary, and we plan to stabilize some of the most valuable bars using clam culture bags that have become covered with living oysters.
Producing hard clams on coastal submerged lands leased from the State of Florida is the largest marine aquaculture industry in Florida. However, clam farming is open-water farming and a high-risk enterprise, subject to production and economic losses when environmental and climatic conditions are not favorable. Clam farming operations in the Big Bend were directly and indirectly impacted by a series of climatic events in 2004-5. More recently, floods during the summers of 2009 and 2012 affected lease areas influenced by the Suwannee River, resulting in crop losses as clams prefer higher and more stable salinity regimes than oysters. In some cases, culture bags containing dead clams were considered to be too numerous and impractical to remove. Many affected farmers lacked the wherewithal to remove all the bags and still have the financial strength to replant their leases. Clam shell within the bags provided favorable substrate for the subsequent attachment and survival of naturally-occurring oyster larvae. Clam bags fouled with attached oyster spat may weigh up to 200-300 pounds and become difficult to remove with existing gear.   
These oyster encrusted bags are currently a nuisance on existing state-owned aquaculture leases, restricting farmers from replanting, and resulting in reduced income and reduced leasability for farmers engaged in clam aquaculture. Yet in a local restoration project, the clam bags fouled with oysters have been shown to be excellent oyster reef building blocks. Oyster encrusted bags are large and heavy and can be used specifically to stabilize substrate on reefs having higher exposure and erosion. These bags contain approximately 0.15 cubic yards of 8,000 living oysters each and are in effect a portable, durable section of living reef. The demonstration reef constructed during 2007-9 with 4,200 bags has shown that this technique can provide long term durable structure suitable for oyster spat, and that the full component of oyster reef associated fauna are present in this reef. At the moment there are over 20,000 fouled clam bags on leases in the Big Bend area, which can be used for stabilizing significant acreage of high value, high energy exposure reefs. This movement of oyster encrusted culture bags also has the effect of freeing up 200 acres of high intensity leases, which is an enormous stimulus for the local aquaculture industry. 
Living bags of oysters can be used both to stabilize long linear bars, and also to more surgically armor cuts between bars. These cuts are areas of high tidal flushing, and create areas on either side of high growth habitat for oysters. Oyster encrusted clam bags will also be used to armor the edges of degraded cuts to re-establish high flow regimes and reduce erosion on the edges of damaged bars. Up to 15 high value cuts in four major reef chains will be protected in this manner, stabilizing approximately 10,000 linear feet (approximately 2 miles) of intertidal reef and 11 acres of subtidal reef upstream and downstream of the cuts. 
In addition, we will use traditional cultching techniques to enhance oyster settlement substrate on approximately 51 acres of high value but degraded oyster reef in lower energy situations. This area has an excellent natural supply of larvae, and high to extremely high spat settlement rates are typical on clean cultch for much of the year. However, an insufficient supply of local cultch materials, such as oyster shell, has limited this effort in the Big Bend. Clam shells are a by-product of post-harvest processing (tumbling, washing) activities. These cleaned shells make excellent substrate for oyster settlement. A project initiated in 2009 using federal disaster funds to recover clam shells from participating wholesalers has resulted in over 5,400 cubic yards of shell collected from local processing plants to be used in enhancing oyster reef habitat. 
The net footprint of cultching and stabilization techniques is estimated to be approximately 62 acres of the highest quality oyster reefs. The area of oyster reefs thought to be affected by the enhanced flow and protection of these reefs is over 100 acres within the Suwannee Reef complex and another 100 acres of the Corrigan Reef complex. The most important net effect of restoring these reefs however, is the entrainment of fresh water on the landward side, which will protect approximately 54,000 acres of estuarine habitat that will otherwise be salinized by the loss of these remnant reefs in Suwannee Sound and Waccasassa Bay.
 All restoration efforts can learn from their successes and mistakes, and we believe monitoring is a critical component of this project. We plan to monitor before, during and following restoration activities, measuring size and elevation of reefs, flow rates and colonization rates, growth rates, densities and sizes of oysters. Since the full effects of oyster restoration may take at least two growing seasons to become measurable we plan to monitor for a minimum of 24 months following the cessation of restoration activities. This project is enhanced by previous scientific work conducted by UF IFAS on oyster communities in the area, such that monitoring metrics and techniques have already been developed, elevations established, and comparisons are possible across a suite of 36 sampling sites that encompass gradients of salinity, elevation and wave energy. In short, this allows considerable ability to interpret results and separate effects of restoration from effects of weather and natural variation.  
The communities of Cedar Key and Suwannee are solidly behind the concept of  restoring oyster habitat. However, this project presents a unique and powerful opportunity to inform and educate the public and stakeholders about coastal restoration. We have therefore included an education and outreach component designed to engage members of the public, volunteers, school groups, user groups, and public media outlets through press releases and publications, a web site, tv and radio spots, educational events and public involvement in restoration and monitoring activities. For example, a portion of the clean cultch will be collected locally during area festivals and from seafood restaurants in the form of oyster and clam shell, allowing a powerful educational moment for festival-goers, restaurant owners and workers, and large numbers of clients.    
 
 
	Estimated Project Costs Describe the estimated costs of the project including any assumptions for contingency and:           Please see Cost Appendix Sheet. The total cost of the project is $3,617,801 over the course of the six year project. Of this, all permitting, preconstruction and construction costs, supervision and administration costs will be dispersed by personnel in Levy and Dixie counties, and monitoring/outreach and education are being accomplished through subcontracts to University of Florida. Note that capital expense is minimal with a single barge/pushboat and a single skiff being the only capital purchases; this is because it is probably much cheaper than hiring this equipment through a subcontractor.  
	Other Funding Indicate if the project is submitted for any potential funding or if it may be used to leverage additional: One restoration effort has been completed in the area (Atsena Otie reef) and another is currently under way (Lone Cabbage reef complex). These small scale demonstration projects have been funded by a number of different state and federal agencies including NOAA, Florida Department of Agriculture and Consumer Services, Suwannee River RC&D Council, National Fish and Wildlife Foundation, and The Nature Conservancy. 
           Cultch will be collected in the form of discarded clam and oyster shell from local shellfish processing plants and restaurants. This is expected to form the bulk of the cultch material, and is donated free to the project. High quality shell cultch is growing increasingly difficult to find. Currently this material costs from $30 to $60 per cubic yard. At these rates, the expected contribution of locally collected cultch may be from $0.4 to $0.8 million. 
           Oyster-encrusted aquaculture bags are also donated by growers. These bags typically contain 8,000 live oysters as well as associated epifauna. Counting both the cost of the cultch within bags ($4.5/bag at a cost of $30/cubic yard of shell), and the cost of live oysters ($80/bag at a cost of $10/1000 oyster seed), these bags have been valued in prior federally funded projects at $85 per bag. With approximately 20,000 bags utilized in this project the value of contribution is therefore $1.69 million. 
 
	Technical Feasibility Describe the technologies involved and any relevant past experience or proven success with similar:           Traditional cultching techniques have been used repeatedly and effectively throughout the Florida Panhandle for over 70 years. In the Big Bend, a pilot program initiated in 2009 has resulted in 12 acres of oyster habitat being enhanced with recovered clam shell. We have demonstrated the feasibility of using oyster encrusted clam culture bags for building a durable oyster reef in the Atsena Otie project completed in 2009. This 0.17-acre bar was built entirely of oyster encrusted culture bags, and has been shown to be both ecologically viable (full suite of oyster bar associated flora and fauna, robust growth of oysters) and resilient in a high wave action and high tidal flow zone. This technique also produces a bar that is growing in elevation and is thus likely to keep up with sea level rise. This technique is also currently being used in initial restoration of the Lone Cabbage reef complex at the mouth of the Suwannee River; construction is pending this year. 
 
	Environmental Benefits Describe the nature magnitude and timing of any environmental benefits attributable to the: Oyster reefs are known to provide a suite of environmental services including reduction of storm surge and wave impacts, filtering of pollutants and nutrients in the water column, sequestration of nutrients into the substrate, creation of critical nursery habitat for commercially and recreationally important species, and provision of recreational fishing habitat. Florida has the largest recreational fishing industry in the nation, and is one of the five top recreational sportfishing areas in the country, and the local economy in the “Nature Coast” relies heavily on ecotourism and recreational fishing. 
In this part of the Gulf coast, the oyster bars are not protected behind barrier islands, and oysters form the first critical line of defense against storm impacts. In addition, because the bars grow in chains parallel to the coast, they form a permeable barrier to freshwater flow, and entrain large amounts of freshwater in a way typically performed by barrier islands. The entrainment of freshwater by the bars in Horseshoe Cove, Suwannee Reef, Lone Cabbage and Corrigan Reef complexes is estimated to create estuarine conditions for approximately 54,000 acres of bay, salt marsh, oyster reef, and seagrass meadow habitats. This entrainment of freshwater is probably the largest single ecological service of oyster reefs in this area, and is responsible for the estuarine nature of the coast. Entrainment of fresh water is of increasing importance as freshwater flows from the Suwannee River are reduced by human, residential, and agricultural consumption. 
This area is also known to host a large portion (cf 30%) of the wintering population of the American Oystercatcher Haematopus palliatus, which is declining and a species of concern throughout its range. Recent studies have demonstrated that the offshore oyster bars are primary roost habitat for this species, and maintenance or creation of this wintering habitat is of high priority for the restoration plan for this species.
 
	Economic and Social Benefits Describe the economic and social benefits including those related to the projects improved: Producing hard clams on coastal submerged lands is an economically important industry in the Big Bend with an impact to the area reported at $35 million in 2008. Removing oyster encrusted clam bags will contribute to the reparation of impaired submerged lands that are leased for aquacultural purposes. Over 200 acres included in a minimum of 100 shellfish aquaculture leases are expected to be partially reclaimed. Removing these bags will provide positive services to the state and clam farmers by 1) restoring the ecological and commercial value of state-owned submerged lands, 2) assisting clam farmers in clearing and preparing their leases for replanting new crops, and 3) accelerating the recovery of farmers from crop losses.  
Restoration of oyster bars will result in several types of economic and social benefits.  
1) Storm surge protection of 7.5 miles of coastline protecting the mouth of the Suwannee River, the City of Cedar Key, and Lower Suwannee and Cedar Keys National Wildlife Refuges, and 54,708 acres of economically productive estuarine habitat. Note that these bars are living and can easily attain vertical growth that is much faster than sea level rise. The building and enhancement of these living shorelines is therefore much more relevant for future global change than building static, concrete revetment or barriers. This investment therefore builds resilience into both human built and natural communities in the area. 
2) Entrainment of fresh water for the vast majority of the entire estuarine zone or approximately 54,000 acres. Note that this coastal region is almost completely dependent upon clamming, fishing and ecotourism, all of which are in turn highly dependent upon healthy estuarine conditions. 
3) Restoration of 62 acres of oyster harvest areas. Oyster harvest is an important but declining fishery in both Cedar Key and Suwannee. Restoration of oyster reef habitat is expected to lead directly to increased harvest opportunity, especially at a time of year when other sources of income are minimal.  
4) Creation of recreational fishing opportunities. This project will create or rejuvenate approximately 7.5 miles of oyster reef complex, and will specifically create enhanced cuts, bars and high flow areas that are attractive to recreational fishermen at a variety of tides.  
           This project will also provide new business opportunities and employment and is expected to 1) provide alternative employment opportunities for clam farmers and oyster harvesters, 2) provide employment opportunities for persons living in coastal communities where employment opportunities are limited, 3) reduce economic hardships in coastal communities where support businesses depend on shellfish resource-based activities (trickle-down revenues), and 4) provide opportunities for new aquaculture service businesses.
 
 
	Community Resilience Describe if the project assists Floridas ability to anticipate withstand or recover from hazards or: This project will create or restore approximately 7.5 miles of oyster reef, in effect rejuvenating a storm barrier that has existed for millennia (approximately 3,500 yr). This barrier is living, and since oyster vertical growth can easily exceed sea level rise, the barrier is expected to be self-maintaining, and to be a source of resilience to sea level rise effects in the coming century. 
Without restoration of these habitats, the coastal community is also in danger of losing the entrainment of fresh water that has created its estuary, and all the fisheries and recreation that depend upon it. The maintenance of oyster reefs therefore is a crucial part of maintaining the productive conditions of 54,000 acres of estuarine wetland complex, and the resilience that those characteristics create for both biotic and human communities.  
 
	Conflicts or Complements to Existing Efforts Describe any ongoing activities in the project implementation area if the: This project derives a lot of benefit from the synergism of simultaneously enhancing two very different habitats (oyster bars and clam aquaculture leases) using the same action (moving of oyster encrusted clam bags from aquaculture leases and recovering clam and oyster shell from shellfish processing plants). This project fits well with the two existing oyster reef restoration efforts, and therefore enhances and benefits from money already invested in learning about local restoration strategies. This work complements management plans for the Big Bend Seagrasses Aquatic Preserve, which calls for oyster reef, seagrass, and estuarine protection and restoration. 
           Unlike most of Florida, the coastal towns along the Big Bend have remained working waterfronts communities. Horseshoe Beach, Suwannee, and Cedar Key are defined by their fishing families who built the industry in the early twentieth century and overcame regulatory hurdles to keep it thriving through aquaculture in the latter part of the twenty-first century. Shellfish harvesting and farming has enabled these communities to remain connected to the Gulf, allowing fishermen to continue to pass their water-related skills onto the next generation. Every aspect of this project secures the economic future of these communities as well as preserves their way of life. 
 
	Complies with Federal State Local and Tribal LawsRegulations Describe any concerns or potential conflicts:           Oyster reef restoration using oyster encrusted clam bags has now been permitted twice in this area and passes local, state and federal codes. The FDACS anticipates shell planting can be performed under its current statutory authority and regulatory approvals to improve, enlarge and enhance the oyster reefs of the state. 
	Readiness for Implementation Describe if the project has had any design or permitting work started or completed:           Both the Atsena Otie and Lone Cabbage projects have been successfully permitted at state and federal levels, and it seems likely that this project will be seen as an extension of those methods.  This project includes funds to ensure readiness for all aspects of permitting, and existing personnel are available who have been through the process. Over 20,000 encrusted clam bags are ready for use as oyster reef building material, and the methods for identifying, washing, moving and placing those bags has already been developed in this community using local vendors, boats and equipment. At least six shellfish processing plants are ready to provide clam and oyster shell for use as cultch materials. Identification of the reefs to be restored has already been done through a group representing state, federal and private stakeholders.
 
	Public Acceptance Describe any known or potential public approval or opposition to the project: This project has broad public acceptance in both Suwannee and Cedar Key communities. This conclusion rests on a) response to four public talks given during the last 18 months, b) the results of a group meeting of state, federal and private stakeholders, http://floridarivers.ifas.ufl.edu/oyster.htm, c) responses to a public notice to proceed with restoration at the Lone Cabbage site, and d) generally favorable response to the construction of the Atsena Otie reef. 
Further, this project is an extension of a partnership developed through the Suwannee River Partnership in the mid-2000s, which resulted in the Atsena Otie reef project. Like the prior projects, the Partnership will function in much the same capacity by providing the organizational structure for establishing cooperative relationships with governmental agencies, county and municipal agencies, resource managers, universities and educational institutions, clam farmers, oyster harvesters, and local businesses. These collaborating entities not only support this project but will be involved either in an advisory or participatory manner. They include the Cedar Key Aquaculture Association, Cedar Key Oysterman's Association, Suwannee Oystermen's Association, Suwannee River Water Management District, Board of County Commissioners of Levy and Dixie Counties, and the City of Cedar Key.  
 
	Additional Information you wish to provide Please include any maps designs drawings photos or background:           Please note we were unable to "paste" maps and photos into this field. They will be submitted with this form as a separate pdf file, entitled FDEP RESTORE_Big Bend Oysters & Clams_Add Info.pdf.
          Figure captions are as follows:
Figure 1. Location of proposed restoration sites (red stars) in Dixie and Levy Counties.
Figure 2. Location of existing clam aquaculture lease areas, existing Atsena Otie oyster reef site, and proposed locations of oyster reef restoration sites at Suwannee Reef, Lone Cabbage Reef, and Corrigan's Reef in Levy County. 
Figure 3. Atsena Otie oyster reef nearby Cedar Key, Florida, two years post construction (below). Note oysters growing through the recovered clam bags (below left) and American oystercatchers foraging on Atsena Otie oyster reef (below right). This project was built with oyster-encrusted clam bags and has shown successful growth over time. 
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