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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.

• If you have multiple projects – please submit one Form for each project.
• When you have completed the form hit the submit button in the upper right hand corner. Once

your Form is successfully submitted, you will receive a confirmation email from the Florida
Department of Environmental Protection.

• Submit all back-up maps, information, etc. to Restoration.Projects@dep.state.fl.us
• To submit updated information, please fill out this form and update fields as needed
• * Indicates required fields

New Project Update to Previous Submittal   Project # 

*Project Name

Contact Information 

* Full Name Phone Number 

* Email Organization Name 

Additional name(s), phone number(s), email address(s), and organization name(s) and/or project 
partners 

mailto:Restoration.Projects@dep.state.fl.us


*Project Location
Include a map, if possible, and the city, county, longitude/latitude decimal degrees if known, 
and parcel # if applicable. 

*Watershed(s)
Select all that apply. A map of corresponding Florida watersheds is provided to assist in
accurate placement of the project. If the project pertains to off shore or open ocean efforts,
select Open Ocean. Florida Watersheds Map

*Project Description
Describe all aspects of the project.

All FL Coastal Watersheds 

All FL Gulf Coast Watersheds 

All FL Watersheds 

Apalachicola-Chipola 

Caloosahatchee 

Charlotte Harbor 

Choctawhatchee-St. Andrew 

Everglades 

Everglades West Coast 

Fisheating Creek 

Florida Keys 

Indian River Lagoon 

Kissimmee River 

Lake Okeechobee 

Lake Worth Lagoon-Palm 
Beach Coast 

Lower St. Johns 

Middle St. Johns 

Nassau-St. Marys 

Ochlockonee-St. Marks 

Ocklawaha 

Open Ocean

Pensacola 

Perdido 

Sarasota Bay-Peace-Myakka 

Southeast Coast-Biscayne Bay 

Springs Coast 

St. Lucie-Loxahatchee 

Suwannee

Tampa Bay 

Tampa Bay Tributaries 

Upper East Coast 

Upper St. Johns 

Withlacoochee 

http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Florida_watersheds.pdf


$ 

*Project Category
Although projects may identify under multiple categories, please place your project in the best fit 
category. A document of category definitions and examples is provided. Category Definitions

*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.

*Total Estimated Project Cost

*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]. Put NA if not applicable.

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

http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Category_definitions.pdf


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. 

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]. 

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. If these are too large to 
attach here, please email them to Restoration.Projects@dep.state.fl.us. 

mailto:Restoration.Projects@dep.state.fl.us


COST APPENDIX SHEET 
Cost Item Cost Estimate 

Planning 

Contracts 
Feasibility 
Engineering, Design, Land Rights & Bid Prep 
Restoration Plan 
Site Visits & Cost of Site Selection 
Administration, Overhead and Indirect 
Other 

Planning Subtotal: 

Construction 

Contracts 
Administration & Mobilization/Demobilization 
Other 

Construction Subtotal: 

Monitoring 

Contracts 
Data Collection 
Monitoring Administration 
Other 

Monitoring Subtotal: 

Project Cost 

Contracts 
Subtotal: 

Contingency (traditionally calculated at 10% of the subtotal) 
 TOTAL: 

Estimated Costs by Year 

Year 1 
Year 2 
Year 3 
Year 4 
Year 5 
Year 6 


	Project: 1418
	Project Name: Oyster Reef Restoration in Naples Bay, Florida
	Full Name: Dr Stephanie Molloy
	Phone Number: 2392131031
	Email: smolloy@naplesgov.com
	Organization Name: City of Naples
	fill_2: 1013722
	Contracts: 
	Engineering Design Land Rights  Bid Prep: 171597
	Restoration Plan: 
	Site Visits  Cost of Site Selection: 
	Administration Overhead and Indirect: 
	Other: 
	Planning Subtotal: 171597
	Contracts_2: 576968
	Administration  MobilizationDemobilization: 25000
	Other_2: 
	Construction Subtotal: 601968
	Contracts_3: 130000
	Data Collection: 
	Monitoring Administration: 18000
	Other_3: 
	Monitoring Subtotal: 148000
	Contracts_4: 
	Subtotal: 921565
	Contingency traditionally calculated at 10 of the subtotal: 92157
	TOTAL: 1013722
	Year 1: 647136
	Year 2: 237886
	Year 3: 30800
	Year 4: 30800
	Year 5: 30800
	Year 6: 36300
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	Location: Project is located in Naples Bay, Naples, Florida.

See Appendix A - Figure 1.
	Description: This project will restore oyster reefs at three sites in Naples Bay (Appendix A - Figure 1), with a total restoration area of 5 acres. Site 1 is located on the east side of Naples Bay, along the mangrove fringe south of Haldeman Creek, adjacent to a successful pilot oyster reef restoration site. Site 1 restoration area is 3.3 acres.  Site 2 is in Haldeman Creek and has a restoration area of 1.4 acres. Site 3 is in upper Naples Bay and has a restoration area of 0.2 acres.

Oysters were once a healthy, edible, dominant species in Naples Bay, but over the past few decades they have experienced an 80% decline and become unsafe to eat.  Modifications to stormwater runoff drainage patterns have resulted in salinity changes, reduced water clarity and increased sediment loads to Naples Bay, thus reducing oyster reefs and seagrass beds. Prior to the 1950’s, there were approximately 50 acres of oyster habitat extending along both sides of the bay, with the greatest density in the Haldeman Creek area, midway down the length of the bay (Appendix B - Figure 2). 
 
The goals of this project are to:
• restore the oyster reef community
• improve shoreline protection from storm and wake surge
• improve water quality through the oyster filter-feeding habit
• restore other ecological components e.g. fish and invertebrate populations
• increase community awareness of the benefits of living shorelines

Oyster reefs will be constructed by placing pods of oyster cultch in mesh bags in the target areas (Appendix A - Figure 1). Community members and groups will aid in the filling of the mesh bags with the cultch. A barge with crane will be utilized to place the pods in the water at specified locations. Reef balls will be placed seaward of the reef at Site 1 to provide additional habitat structure and protection from wave surge. This project is shovel-ready – it is at the 100% design phase and has been fully permitted.

	Cost: Engineering, design and permitting costs: $171,597 (City of Naples matching funds)
Construction: $601,968 (Site 1 in year 1; sites 2 and 3 in year 2)
Monitoring: $148,000 over 6 years  (annual monitoring, with final report at end of year 6).
Contingency: $92,157 (10% of project cost)
	Conflicts or Complements: There are no other ongoing activities in the project implementation area and so this proposed project is not expected to interfere with any other work.

This oyster reef restoration project is in alignment with and complements several efforts and objectives at the local, regional and state level. 

At the local level: 
• At the February 16, 2010 City Council Workshop, the Naples City Council endorsed a Twenty Year Plan to restore Naples Bay; oyster reef restoration and improvement of Naples Bay water quality were key components of that plan. This proposed project implements the relevant parts of this twenty year plan for Naples Bay and its oyster reefs.
• In 2005, the City partnered with Florida Gulf Coast University on a small pilot oyster reef restoration project in the bay.  With the help of community volunteers, two oyster reefs were established, these have subsequently been supplemented with more shell bags top provide more vertical relief. This proposed project builds on this effort by expanding these successfully sustained pilot oyster reefs in Naples Bay.

At the Regional Level:
• Collier County plans to reduce freshwater flows to Naples Bay by diverting water from the Golden Gate Main Canal during periods of high flow through a spreader swale into Rookery Bay. This diversion project will also function to rehydrate the North Belle Meade wetland area. The proposed oyster reef restoration cpmplements this project which aims to improve water quality in Naples Bay, and will also benefit from this project which will result in water quality more conducive to oyster settlement and survival. 
• On February 10, 2015, the Collier County Board of County Commissioners adopted a resolution supporting an initiative to establish the Golden Gate Watershed Improvement Program. On March 18, 2015, the Naples City Council passed a resolution supporting this initiative.  This program aims to improve water quality and flood control, recharge aquifers and support ecosystem restoration. The proposed oyster reef restoration complements this effort by restoring oyster reef habitat.
• The proposed oyster reef restoration in Naples Bay complements other oyster reef restoration efforts in the region, e.g. Florida Gulf Coast University’s oyster reef restoration project which has created oyster reefs in the Caloosahatchee River / lower San Carlos Bay, Estero Bay (Lee County), and Henderson Creek (Collier County).
• This project also addresses regional water quality improvement program goals (eg TMDL) by providing pollutant uptake by oysters.

At the State Level, this project complements other oyster reef restoration projects in an effort to restore oyster reef habitat and ecosystem functions statewide:
• This project complements, and will benefit from, the Comprehensive Everglades Restoration Plan’s (CERP) goal of capturing fresh water that now flows unused to the ocean and the gulf and redirecting it to wetland areas of need. 
• The Florida Department of Environmental Protection recognizes the many beneficial functions of oyster reefs (e.g. water quality improvement, reducing shoreline erosion). Its Ecosystem Restoration Section works to restore oyster reefs in the state e.g. they have bene involved in restoring/creating several inter-tidal oyster reefs throughout the Escambia and Santa Rosa watersheds. 
• Many jurisdictions throughout the state of Florida have recognized the ecosystem and economic benefits of oyster reefs and have implemented oyster reef restorations e.g. The Nature Conservancy’s oyster reef restoration project in the Indian River Lagoon (Conservancy and NOAA’s Community-Based Restoration Program funding), Martin County’s oyster reef restoration in the St Lucie Estuary and Loxahatchee River (funded by $4 million grant from NOAA). 

	Laws/Regulations: There are no known concerns or potential conflicts. The project complies with federal, state and local regulations, and has been permitted by the appropriate regulatory agencies.
	Implementation: The Naples Bay Oyster Reef restoration project is shovel-ready; the designs are 100% complete (Appendix E), and the City of Naples has been issued FDEP and USACE permits for this project (Appendices F & G).
	Environmental Benefits: Oysters stabilize shorelines against erosion and are considered a keystone species due to their creation of complex reef habitats that house and provide food for hundreds of invertebrate species.  Oyster reefs are utilized by fish, crustaceans, other bivalves, birds, and mammals.  While the short-term objective is to establish new oyster reefs, the long-term outcome is to restore oyster habitat closer to historic levels in the bay, increasing the numbers of the myriad creatures that live in and around oyster reefs (including such species as crabs, snapper, redfish, wading birds, and dolphins) and providing other ecological and habitat services such as shoreline protection.

Oyster reefs are important biological and structural components of estuaries and provide many environmental benefits, such as:
• stabilize shorelines against erosion
• increase seagrass habitat through improved water quality and protection from wave surge
• indicator for ecological health (keystone species)
• provide fisheries habitat
• enhance benthic biodiversity
• improve water quality via their filter-feeding habit
• enhance denitrification on reef materials and in surrounding sediments

Shoreline stabilization and habitat protection:
The added reefs and chevron reef ball structures will provide areas of lower wave energy that will protect the mangrove shoreline and potentially allow for seagrass establishment, thus promoting expansion of degraded seagrass habitat in Naples Bay. Increased seagrass growth will create food sources for manatees and important fish nursery habitat. In time, live oysters will return, settle in, and continue building the reef, thus further protecting the shoreline from excessive wave action caused primarily by boat traffic and storm-associated high waves and winds. 

The project reef ball structures and oyster reefs will provide a natural barrier against coastal erosion and increase the long-term stability of the shoreline, protecting mangroves growing there. The reef balls and oyster reefs will not only attenuate wave energy, reducing coastal erosion, but also encourage accretion of sediment along adjacent vegetated habitats. The coastal protection capacity of oyster reefs has been described as an alternative to fully engineered solutions such as bulkheads. The oyster reefs are designed to aid in the prevention of erosion and to promote sediment deposition and marsh growth.

There is no submerged aquatic vegetation in the project area, thus there is no anticipated negative impact on current habitat. The decrease in suspended sediment resulting from oyster filter-feeding can increase light penetration through the water column, which in turn promotes the growth of submerged aquatic vegetation. Thus, increasing oyster reef areas in Naples Bay will facilitate establishment, management and protection of seagrass populations. Monitoring will be performed to assess establishment of subaquatic vegetation in the project area post reef construction.

Indicator for ecological health (keystone species):
Oysters are often considered sentinel organisms. They are used as ecological indicators of bay health and as a means of measuring restoration goals as outlined in the Comprehensive Everglades Restoration Plan.  Oysters can be good long-term indicators of estuarine health due to their ability to concentrate contaminants over time, which can reveal water quality problems when analyzing their tissue. The National Oceanic and Atmospheric Administration (NOAA) uses both oysters and mussels to monitor concentrations of trace metals in waterbodies throughout the nation. In a 2005 study published by NOAA, copper levels in oyster tissue at one site in Naples Bay were reported to be some of the highest in the nation. A statistically significant increasing trend was found for copper from 1986 to 1999 in Naples Bay and can likely be attributable to anthropogenic inputs.  The Florida Department of Environmental Protection (FDEP) listed Naples Bay as impaired for copper and iron during their Cycle 2, Group 1 assessment in 2009. Increasing oyster reef coverage in Naples Bay will allow natural resource managers to utilize oysters as sentinel organisms to better spatially sample and analyze environmental quality.

Provide fisheries habitat and enhance benthic biodiversity: 
Oyster reefs, like those that the eastern oyster typically forms, provide vertical relief and a higher structural complexity than the surrounding seafloor, and as such provide valuable habitat for juvenile fish and crustaceans. Numerous studies have shown that restored oyster reef supports higher densities of juvenile fish and crustaceans than unrestored sites. Juvenile fish benefit from the higher habitat complexity, which reduces predation and increases prey density. Oyster reef habitat supports higher densities of fish and crustaceans than unstructured habitat in the Gulf of Mexico. Many fish species also preferentially use oyster reef as adults. Naples Bay has experienced significant losses of complex habitat; therefore, restoration may have a substantial impact, increasing not only the abundance, but also the diversity of associated fish and benthic fauna. The increase in fish abundance and diversity can have a direct impact on commercial non-oyster fisheries landings and revenues and generally a much greater increase in value from enhanced recreational fishing activity. Once established, project reefs will serve as an additional source of oyster spat and in the long term will add to the recreational harvestable reef acreage. Species diversity will be monitored in addition to oyster recruitment and establishment on the reefs.

Improve water quality:
Oysters are filter-feeding bivalves and provide many ecological services by improving water quality.  They do this by facilitating mineralization of nutrients and by removing sediment, organic detritus, microbial pathogens, and contaminants from the water column.  The filtering capability can vary from 4 – 40 L of water per hour per oyster. While it may be difficult to measure the direct impact of this oyster reef restoration project on Naples Bay water quality, the City’s continued monitoring will look for trends in water quality as a cumulative effect of the City’s overall efforts in the watershed to improve Naples Bay water quality.

Enhance denitrification on reef materials and in surrounding sediments:
Oysters aid in the protection of coastal resources by playing an important role in nitrogen removal. Waste matter produced by oysters enriches the organic nitrogen content of the sediment, thus altering the microbial community which drives denitrification (whereby nitrogen is released back into the atmosphere). Oysters also assimilate nitrogen into their shells and tissues as they grow, and a portion of deposited nitrogen ends up being buried in the sediment, further contributing to removal of active nitrogen from the system. The oyster’s role in nitrogen removal may be a critical component of the management of coastal resources, given that the largest polluter to coastal waters is non-point sources, particularly nutrients from sources such as fertilizers. The City monitors nutrients in Naples Bay monthly, and will assess temporal trends before and after oyster reef establishment. 

	Economic/Social: Naples residents are an engaged community and have taken part in restoration of more accessible oyster reefs because they understand their value to their community and their environment. Where possible, the community will also be brought in to be a part of this project, through volunteering to fill the mesh oyster bags purchased under this grant, and through education and outreach the City performs. The Natural Resources Division is currently overhauling its website to make it more interactive and active; this project will be highlighted on the new website, with regular updates posted as the project progresses.

The importance of the ecosystem services provided by natural habitats such as oyster reef has been recognized by the Office of the President in the recent memorandum directing federal agencies to factor the value ecosystem services into federal planning and decision making (Executive Office Memorandum M-16-01, 2015). Ecosystem services also provide benefits to people that can be quantified, such as tons of additional fish landed, increased tourism spending or amenity value resulting from cleaner water, progress towards mandated total maximum nitrogen loads through the ton of nitrogen removed, or the value of the houses, infrastructure and productive natural habitat protected. These benefits have been valued between $5500 and $99,000 per ha per year. Naples resident and tourist communities are largely focused on beach and bay water activities; the economy of the area is dependent on a healthy bay ecosystem. 

	Community Resilience: The proposed oyster reefs will assist Florida’s coastal resilience by offering more protection for shorelines from wake and storm surge. Oyster reef restoration at Site 1 includes construction of three chevron-shaped reef ball structures which will also contribute to shoreline protection. The eastern boundary of Site 1 is the main channel of Naples Bay which experiences heavy boat traffic, the western shoreline of Site 1 is flanked by mangroves, and protection of this fragile habitat is crucial to maintenance of the shoreline integrity.
	Public Acceptance: There has been past support for oyster restoration in Naples Bay through active involvement in the community.  In 2005, two small oyster reefs were built in cooperation with Florida Gulf Coast University and numerous volunteers from around the community.   In 2009, there were sixteen families that participated in the oyster gardening program whereby they grew juvenile oysters under their docks in mesh cages.  After almost a year of residents tending to their oysters, the adult oysters were placed on the created reefs.  Several more of these small pilot reefs were built in 2010, 2011, and 2012 with the volunteer assistance of the Boy Scouts and the Boys and Girls Club of Collier County. The volunteers filled mesh bags with oysters and assisted in deploying them. The oyster bags quickly became cemented together by settling spat to create successful reefs.  Local business leaders have also come forward with their support for the project.
	Additional: Additional information emailed:

Appendix A: Figure 1. Project location map
Appendix B: Figure 2. Historical and current visualization of lower part of Naples Bay
Appendix C: Figure 3. Basic design of reef ball structure and oyster reefs
Appendix D: Figure 4. Reef ball placement design
Appendix E: Oyster reef design plans
Appendix F: FDEP Permit
Appendix G: ACOE Permit

	Partners: Katie Laakkonen, ph (239) 213-7122, klaakkonen@naplesgov.com,  City of Naples
	Funding: Grant proposals submitted (pending):
1) FDEP Coastal Partnership Initiative Grant Program ($30,000 requested)
2) MEHRMA - FDEP Coastal Management Program via FWC ($80,000 requested)



	Feasibility: This project will utilize known methods of oyster reef restoration that have been successfully utilized in Florida (e.g. Loxahatchee River) and throughout the United States (e.g. Chesapeake Bay and Sapelo Island). A small pilot-size oyster reef has been successfully deployed adjacent to project Site 1 (Appendix A - Figure 1), using the same method as is proposed in this project – oyster cultch in mesh bags, piled to give vertical relief to the reef. This reef displayed successful recruitment and is now well established, indicating the area is conducive to oyster reef restoration. Reef balls have been used for artificial reef building, estuary restoration, mangrove planting and oyster reef restoration throughout the United States e.g. reef balls were utilized in Chesapeake Bay to give vertical structure to its oyster reef restoration project. The proposed plans have been assessed by the appropriate regulatory agencies, and this project has been fully permitted.
The oyster reefs will be comprised of pods of mesh bags containing oyster cultch; reef balls will be placed in chevron patterns seaward of Site 1 (Appendix A - Figure 1; Appendix D – Figure 4). Oyster reef restoration using shell-filled bags is preferable to loose cultch which would rapidly scatter from the wave energy at these sites. The oyster reef restoration sites will have oyster bags in clusters, placed throughout the project area and will include open spaces between the oyster bag clusters that could potentially recruit seagrass. The bag clusters will be a maximum five feet tall, and will be spaced to allow for movement of water and marine organisms. The oyster reef at site one is designed to provide considerable vertical relief by constructing reef ball protection and stacking oyster shell bags to protect the leeward side of the reef, allowing oysters to become established despite the constant energy produced from boat wakes. Figure 3 (Appendix C) shows the basic design for the oyster reefs, which provides up to five feet of vertical relief, oyster shell substrate for spat recruitment.
Survival of juvenile oysters is significantly reduced on reefs impacted by recreational boating activity and dead margins can result following boat wake impacts.  High relative water motion, and high sediment loads and percent silt/clay also cause the Eastern oyster (Crassostrea virginica) to do poorly on impacted reefs.  Reef restoration design can mitigate these factors and reduce the potential for erosion. Wave modeling and boat wake data confirmed that the Site 1 cove is subject to intense wave action (which is largely a result of boat wake), therefore, three chevron-shaped reef ball structures will be constructed seaward of the proposed oyster reefs to dissipate the wave energy associated with the boat wakes and provide additional hard substrate for habitat. These chevrons will consist of three rows of reef balls, with fifty (50) feet of space between the chevrons to allow for water flow and movement of marine organisms, such as manatees (Appendix D - Figure 4).

	SUBMIT: 


