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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 

SRC Env. Coordinator 20 hrs x 24.30
SRC Env. Coordinator  20 hrs x 24.30

SRC Env. Coordinator  40 hrs x 24.30
SRC Env. Coor. 40 hrs x 24.30

SRC 40 hrs x 24.30

SRC Env. Coor. 40 hrs x 24.30
Selected Contractor  - state and federal permits

Selected Contractor-placement of sediment tubes
SRC Env Coor 40 x 24.30

Pre and Post restoration monitoring for a total of four years $25K/year

SRC Env. Coor. 40 hr/yr x 4 years x 26.21

$24,860+ $25,000+4193/4=

$150,972+$4193/4+$25K=
$25,000 + 4193/4=

$25,000 + 4193/4=

4860+972+4193=10,025+270,000=280,025=subtotal x.10=
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Attachment 2-prop scars in Santa Rosa Sound off Shoreline Park 
photo taken December 2016
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Santa Rosa Sound Prop Scar Restoration Sites
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		Attachment 1 map of Santa Rosa Sound

		Attachment 2 prop scars in Santa Rosa Sound Seagrass beds image taken 12.2016

		Attachment 3 map of SIMM prop scar assessment of Santa Rosa Sound

		Attachment 4 map of SRS Prop Scar Restoration sites

		Attachment 5 sediment tube

		Attachment 6 installation of sediment tubes







	Project: 
	Project Name: Restoration of prop scars in Santa Rosa Sound seagrass beds using sediment tubes
	Full Name: Sheila Fitzgerald 
	Phone Number: 850-981-2016
	Email: sheilaf@santarosa.fl.gov
	Organization Name: Santa Rosa County
	fill_2: 308027.50
	Contracts: 486
	Engineering Design Land Rights  Bid Prep: 972
	Restoration Plan: 972
	Site Visits  Cost of Site Selection: 972
	Administration Overhead and Indirect: 972
	Other: 20000
	Planning Subtotal: 24860
	Contracts_2: 150000
	Administration  MobilizationDemobilization: 972
	Other_2: 
	Construction Subtotal: 150972
	Contracts_3: 100000
	Data Collection: 
	Monitoring Administration: 4193.60
	Other_3: 
	Monitoring Subtotal: 104193.6
	Contracts_4: 270000
	Subtotal: 10025
	Contingency traditionally calculated at 10 of the subtotal: 28002.50
	TOTAL: 308027.5
	Year 1: 50908.00
	Year 2: 177020.25
	Year 3: 26048.25
	Year 4: 26048.25
	Year 5: 
	Year 6: 
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	Location: The project is located in Santa Rosa Sound, Santa Rosa County Florida, (Attachment 1). Santa Rosa Sound is a lagoon located behind a barrier island and is south of Pensacola Bay. It connects Choctawhatchee Bay to the east and Pensacola Bay to the west. Big Lagoon and Santa Rosa Sound are separated by Pensacola Pass, which is open to the Gulf of Mexico. County boundaries separate Big Lagoon in Escambia County and Santa Rosa Sound in Santa Rosa and Okaloosa counties with Santa Rosa Sound central location at : 
N 30 deg  23 min  10.4139 sec    W 86 deg 59 min 48.771 sec 
	Description: This project seeks funding to restore prop scarred damaged seagrass beds in Santa Rosa Sound using the practice of sediment tubes to offset habitat damage caused by the Deepwater Horizon oil spill. This project is consistent with the GEBF Funding Priority #1:  Restore and maintain the ecological functions of landscape-scale coastal habitats, including barrier islands, beaches, and coastal marshes, and ensure their viability and resilience against existing and future threats, such as sea level rise. In addition to, under FP#1 for Habitat restoration/protection-general, Habitat restoration/protection-vegetation-aquatic and Resiliency (coastal/ecosystem). This project also is consistent with Funding Priority # 2: Restore and maintain coastal bays/estuaries, water quality-erosion, sedimentation and water quality-general. And finally, this project is consistent with Funding Priority #3-Replenish and protect living resources for Fish-restoration/protection, marine mammals-restoration/protection, multi-species-restoration/protection, shellfish-restoration/protection and sea turtles-restoration/protection.  The Pensacola Bay System includes thousands of acres of seagrass beds, predominately located within Santa Rosa Sound. The last comprehensive survey in 2010 identified 2894 acres of seagrass coverage in Santa Rosa Sound (Harvey et al. 2015).  Portions of Pensacola Bay, particularly areas near Pensacola Pass and Gulf Breeze, and locations in Santa Rosa Sound and Big Lagoon near the inlet to the Gulf of Mexico were repeatedly exposed to crude oil and weathered residue from the Deepwater Horizon oil spill during the summer of 2010. Sampling and assessment of seagrass coverage in Santa Rosa Sound occurred in June 6-8, 2010 by (Florida Wildlife Research Institute) FWRI, just days before spilled Deepwater Horizon oil reached the Pensacola Bay inlet. 

The Seagrass Integrated Mapping and Monitoring Program (SIMM) FWRI Technical Report TR-17, 2015, Summary Report for the Pensacola Region, identified management and restoration recommendations to address the loss of 138 acres of seagrass beds, between 2003-2010, in Santa Rosa Sound. Turtlegrass (Thallasia testudinum) is the dominant species with some shoal grass (Halodule wrightii), in Santa Rosa Sound, although beds appear stunted and sparse. Seagrass beds are easily damaged by both natural disturbances (Pulich and White 1991) and disturbances caused by anthropogenic sources (Dawes et al. 1997), and are slow to repair themselves (Durako 1992). Anthropogenic disturbances to seagrass habitats can result from dredging of navigation channels, the creation of waterfront property (Zieman and Zieman 1989; Lewis and Estevez 1988; Quammen and Onuf 1993; Onuf 1994), dock construction (Loftin 1995; Burdick and Short 1999) boat anchoring (Creed and Filho 1999; Walker et al. 1989), and from nutrient enrichment (Tomasko and Lapointe 1991; Short et al. 1995). All of these disturbances directly affect seagrass beds by removing plant biomass and altering the physical environment. Seasonal hypoxia, with resulting elevated levels of sediment sulfides, is likely another contributing factor to ongoing losses and low shoot densities in the sound's seagrass beds.  Currently, Santa Rosa County is addressing water quality and habitat  restoration in Santa Rosa Sound by applying for infrastructure grant funds to improve point and non- point source discharges into the sound to address this seasonal hypoxia stressor.

Another anthropogenic source of decline to seagrasses is scarring from boat propellers (Attachment 2), (Zieman 1976; Sargent et al. 1995; Dawes et al. 1997; Bell et al. 2002; Dunton and Schonberg 2002; Uhrin and Holmquist 2003), which is the focus of this project. When operated in too shallow of water, boat propellers tear through the rhizomal mat of seagrass beds (Zieman 1976; Dawes et al. 1997), often leaving long, narrow, voids of grass in otherwise healthy environments. The propellers tear some combination of the seagrass leaves, stems and roots, managing at times to remove the sediments. This creates unvegetated, linear troughs of varying lengths commonly referred to as propeller scars or prop scars (Madley et al. 2004). The amount of destruction from a scar-producing event depends on water depth and the size, speed and path of the vessel (Madley et al. 2004). As an immediate result, the removal of seagrass from propeller scarring causes an overall decline in the amount of structured habitat. This habitat decline is prolonged because seagrasses do not readily grow downward into the trench left by the propeller. The presence of prop scars in seagrass beds has been a concern for a number of years. Propeller scars are prevalent in the shallow seagrass flats along coastal areas for reasons ranging from shortcuts at channel junctions and access to shallow grass beds from blind channels (Zeiman 1976; Sargent et al. 1995; Dawes et al. 1997; Bell et al. 2002; Dunton and Schonberg 2002; Uhrin and Holmquist 2003). 

After the original trench is created, the scar can enlarge as a result of erosion from currents and redeposition of scoured sediments on top of previously healthy unaffected grasses. This may cause further erosion of the surrounding area, leading to deterioration of seagrass bed integrity and coverage that may affect the function of the entire seagrass community (Zieman 1976). When scarring becomes severe, the majority of the habitat and water quality functions are lost. The whole sea grass bed may lose the ability to regenerate and may even cease to exist (Sargent et al. 1995; Ehringer 2000). Thus, propeller scarring from boating activities may have both direct and indirect effects on seagrass ecosystems with the potential for altering both ecosystem function and structure (Bell et al. 2002).

Other studies have documented that propeller scarring on seagrass beds has negative effects long after the initial damage at the scar site has occurred; depending on the species, recovery times can range from 2- 26 years (Zieman 1976; Durako et al. 1992; Dawes et al. 1997; Kenworthy et al. 2002). Sargent and others (1995) found that a single scarred area of Halodule wrightii could regrow in as little as 0.9 years and take up to 4.6 years to regrow. Dawes and others (1997) suggests Thalassia testudinum can regrow in as little as 1.7 years, whereas other studies suggest it regrows on average between 5-10 years (Zieman 1976; Durako et al. 1992; Kenworthy et al. 2002). 

The main methods used to restore seagrass beds include the transplanting of seagrasses, the use of seeds and seedlings in restoration and facilitating natural processes to aid in recovery (Wear et al. 2006). Various success rates have been documented in several studies where transplant methods have been attempted, but mostly resulting in limited survival or coverage (Thorhaug 1986; Paling et al. 2001; West et al. 1990). Recently the use of seedlings and seeds of eel grass (Zostera maritima) have been used since there are several advantages to this method over traditional transplanting (Seddon 2004; Orth et al. 2006). Seagrass transplanting, and seeding is expensive and the successful restoration of seagrass beds is variable.  Seagrass growth can also be facilitated by adding nutrients to the disturbed area along with replacing the sediment lost from propeller and current scouring. Bird stakes, which allow birds to rest on a perch and fertilize the seagrass below through deposition of the waste produced by the birds, helps to facilitate seagrass regrowth by providing readily accessible nutrients (NOAA 2006). 

An additional seagrass restoration technique involves the placement of biodegradable sediment-filled fabric mesh tubes or bags (referred hereinafter as “sediment tubes”) inside a propeller/scour trench, of 15 cm depth or greater, or on top of sediment fill when placed in blowholes (Hall et. al 2006). The sediment tubes are about 1.5 m (~1.6 ft) in length and 15 – 20 cm (6 – 8 inches) in diameter and weight about 30 – 40 pounds when filled with sediments matching those in the effected area (Hall et. al 2006). It should be noted that sediment tubes were at one time patented; however, the patent expired as of 2015 and no longer valid. They are effective in reducing erosion rates in injuries and fostering conditions suitable for natural re-colonization of the injured area by neighboring seagrasses and growth of seagrass transplants. Sediment tubes as a restoration technique may be appropriate in a variety of injury locations including, but not limited to, propeller scar injury excavations and small blowholes or when blowhole fill requires a protective barrier to reduce erosional forces.

The SIMM developed a prop scar intensity assessment coverage map, for Santa Rosa Sound (Attachment 3). Santa Rosa County has identified seven sites to restore the prop scarred damaged sea grass beds using sediment tubes, that front public owned water front properties on Santa Rosa Sound (Attachment 4). The project will restore the seagrass habitat by addressing the prop scars identified at each of the seven sites in Santa Rosa Sound. This will include surveying and mapping the scars at each of the sites prior to restoration to achieve the overall project goal of restoring approximately two acres of scars. Computerized programmable flying drones (Unmanned aircraft vehicle/Unmanned aircraft systems) (UAV,UAS)), will be used to take orthophotos (an aerial photograph that has been geometrically corrected (orthorectified)) and subsequent ground truthing of the restoration sites before and continue for two growing seasons after restoration.  Each prop scar will be assigned a Braun-Blanquet ranking based on the percentage coverage of seagrass. Statistical analysis, using the Mann-Whitney U Test, will support the visual observations of the sediment tubes and how successful they facilitated natural restoration of the prop scars. 

At each of the identified seven prop scar restoration sites, sediment tubes (Attachment 5) will be placed in the unvegetated trenches created in seagrass beds by boat propellers. Most of the tube deployments would involve hand-placement of a single tube within the prop scar, to cap the sediment in the excavation and fill the void created by the vessel impact. A primary advantage of using sediment tubes is their ability to mitigate erosional forces that may otherwise act to remove or displace the sediment fill as seagrass plants begin to recolonize the injury site. The sediment tubes, which are made of biodegradable cotton fabric filled with sediment, enhance seagrass recovery by raising the scar elevation to ambient grade with clean sediment of appropriate grain size, thereby offering suitable habitat for seagrass recruitment. Filling of scars is required, as species of seagrass, such as turtle grass, experience photo inhibition of rhizome growth. As rhizomes grow out of the prop scar wall, they are exposed to light and stop growing, which does not allow seagrass recovery over the open area. 

The applicant, Santa Rosa County, will partner with the City of Gulf Breeze to complete the following project tasks, in front of publicly owned water front properties at an average depth of 1.5 meters along the northern shore of Santa Rosa Sound: 

Task 1-Year One
Submit a scope of work bid for a contractor that has experience with using sediment tubes in seagrass beds located in the Northwest Florida Panhandle. The contract would include assessment of prop scars at seven identified sites in Santa Rosa Sound seagrass beds to quantify and locate the number of prop scars, depth, length and sediment grain size by surveying, UAV/UAS orthophotos and mapping, to achieve the overall project goal of restoring approximately two acres of prop scars. This assessment would be then used by the contractor to represent Santa Rosa County to apply for state and federal environmental resource permits for the restoration of two acres of prop scar damaged seagrass, using sediment tubes in Santa Rosa Sound. Deliverables would be state and federal permits and two acres of identified baseline pre-restoration condition, location and number of prop scars at seven sites within Santa Rosa Sound. 

Task 2-Year Two
Selected contractor from Task 1 would then hand place sediment tubes, that have been specifically designed for each identified prop scar unvegetated trench,  at each of the permitted prop scars, within seven sites in Santa Rosa Sound seagrass beds. Survey, map and (UAV/UAS) orthophotos after deployment of all sediment tubes, in two acres of unvegetated trenches in Santa Rosa Sound seagrass. Deliverables would be placement of sediment tubes in two acres of prop scarred unvegetated trenches. 

Task 3-Year Three and Year Four
Selected contractor from Task 1 and Task 2 who would for two growing seasons after placement of sediment tubes assign a Braun-Blanquet ranking based on the percentage coverage of seagrass at each of the sediment tube placement sites. Reference sites of adjacent areas of seagrass will be used to gauge success of the prop scar restoration which should be 70-80% coverage of reference site. Statistical analysis, using the Mann-Whitney U Test, support the visual observations of the sediment tubes and how successful they facilitated natural restoration of the prop scars. Deliverable would be a report on a technique for restoring seagrass damaged or removed by boat propellers using sediment tubes and evaluating the efficacy of this method. 





	Cost: Planning phase would entail the Santa Rosa County Environmental Coordinator to spend 20 hours to develop contract (20 hrs x 24.30/hour= $486), 20 hours to conduct contract feasibility (20 hrs x 24.30/hour=$486), 40 hours to design, research land rights and bid preparation (40 hrs x 24.30/hr=$972), 40 hours to develop prop scar restoration plan (40 hrs x 24.30/hr=$972), 40 hours to conduct site visits and cost of site selection (40 hrs x 24.30/hr=$972) and 40 hours for administration of contract selection (40 hrs x 24.30/hr=$972). Selected contractor to provide permits for federal and state environmental resource permits ($10,000 for state permit, $10,000 for federal permit Total $20,000) 
Total for Planning Costs=$24,860.00

Construction phase would entail the selected contractor to place the sediment tubes into identified permitted prop scars representing 2 acres of scars at a cost of $150,000. The Santa Rosa County Environmental Coordinator to spend 40 hours to administer the contract and mobilization/demobilization of the restoration of identified prop scars using sediment tubes (40 hrs  x $24.30/hr=$972)
Total for Construction Costs=$150,972.00

Monitoring phase would entail pre-restoration monitoring to identify condition, depth, orthophoto graphed, and number of prop scars for a cost of $25,000. After the construction phase, the placement of the sediment tubes in each of the identified and permitted prop scar will identify the condition, depth and number of prop scars will be mapped and orthophoto graphed for a cost of $25,000. One year after construction phase the restoration sites will identify the condition, depth and number of prop scars will be mapped and orthophoto graphed for a cost of $25,000. Second year after construction phase the restoration sites will identify the condition, depth and number of prop scars will be mapped and orthophoto graphed for a cost of $25,000. Monitoring administration will entail the Santa Rosa County Environmental Coordinator to spend 40 hours for each monitoring period pre-construction, post-construction, 1 year post construction and 2 year post construction for a total of 40hr/4 years x 26.21/hr=$4,193.60.
Total for Monitoring Costs=$104,193.60

Project cost for Contracts=$270,000
Project cost for Santa Rosa County Environmental Coordinator administration of contract, construction and monitoring phases=$10,025
Subtotal Cost=$280,025.00
Contingency (calculated at 10% of the Subtotal Cost) =$28,002.50
Total Estimated Project Cost:
$308,027.50




	Conflicts or Complements: No Conflicts

On July 28, 2016, the Santa Rosa County Board of County Commissioners committed to direct all of the Deepwater Horizon Oil Spill Impact Component (Pot 3) of the RESTORE ACT funds of $12 Million over 15 years, to the restoration of Santa Rosa Sound. This will include septic tank abatement of homes on the sound, relocation of the Navarre Beach Wastewater Treatment plant effluent out of the sound and increased stormwater treatment of non-point discharges into the sound. In addition to, Santa Rosa County has applied for two federal grants that are currently in review, to address stormwater treatment into the Sound using green stormwater infrastructure methods and a salt marsh assessment of vegetation and wildlife utilization along Santa Rosa Sound.  The County has applied for one state of Florida grant currently in review to address prop scars through the use of boater’s registration fees, to place recreational channel signs from two boat ramps located on Santa Rosa Sound, educating boaters on how to avoid damaging the surrounding seagrass beds as they ingress and egress from the ramps. This Santa Rosa Sound seagrass restoration project is complemented by county efforts towards addressing water quality and habitat restoration and human activities that effects its productivity. 
	Laws/Regulations: The sites picked for restoration are publicly owned water front properties owned by Santa Rosa County and the City of Gulf Breeze. Selecting these publicly owned water front sites will avoid the need to address the riparian rights of private property owners, when applying for state and federal environmental resource permits. However, the county plans for the long term through a state of Florida grant to educate water front private property owners on Santa Rosa Sound as to the advantages of restoring prop scars in seagrass beds, their properties front. In addition to, educating them how to properly operate their boats to avoid creating prop scars, through the use of signage at two county owned Santa Rosa Sound boat ramps. The placement and use of these biodegradable tubes would have no adverse effects to any federally protected or managed species or cultural resources. The duration and extent of this disturbance will not significantly interfere with migration, nesting or refuge areas, since adjacent areas of similar habitat will be available and undisturbed, and most organisms could move away from disturbed areas when it occurs. The result will be a net benefit to the benthic and seagrass communities present, to the habitat services they provide, and to biological resources that depend on them. Prior to submission of this project proposal the local U.S. Army Corps of Engineer and Florida Department of Environmental Protection representatives were consulted and these permitting regulatory agencies prefer the use of sediment tubes as a seagrass restoration practice in the Northwest Florida panhandle seagrass beds.
	Implementation: If awarded these funds, year one of this project will be dedicated to developing a bid for a contract to complete the baseline prop scar assessment and the completion of the design, engineering and permit applications submissions. Year two from funding award will be the implementation phase of the restoration project. Years three and four will be the post implementation restoration phase to include monitoring the effectiveness of the restoration project.  
	Environmental Benefits: This project will have the goal of restoring two acres of seagrass in identified prop scars within Santa Rosa Sound. The Northwest Florida Water Management District Pensacola Bay System Surface Water Improvement and Management (SWIM) draft characterization of Santa Rosa Sound seagrass completed in 2017, stated that currently 70% of the seagrass in the Pensacola Bay System (PBS) is within Santa Rosa Sound. Since 1960 the estimated loss of seagrasses in the (PBS) is approximately 5,000 acres. While water quality was determined to be, stable or improving, extensive propeller scarring near developed areas presents a significant stressor to the beds of Santa Rosa Sound (SWIM,2016). This project will provide an end user document that can be used to address future seagrass restoration projects within other areas of the PBS using sediment tubes. The monitoring efforts of this project will document the health and condition of seagrass beds, coupled with the county implementing infrastructure upgrades to restore Santa Rosa Sound habitat and water quality.  In addition to, the county’s boater safety adaptive management responses to these prop scar threats, provides proactive protection measures for these resources and would continue to result in beneficial effects on aquatic vegetation, habitat and boater safety awareness in Santa Rosa Sound. Seagrass beds are one of the most productive and valuable marine habitat types (Quammen and Onuf 1993; Short and Wyllie-Echeverria 1996; Levin et al. 1997; Hemminga and Duarte 2000). They typically support a greater quantity of fish and invertebrates than adjacent unvegetated substrates (Beck et al. 2001). Seagrasses act as ecological engineers, influencing the physical, chemical, and biological environments in coastal waters (Write and Jones 2006) and they provide numerous important ecological services to the marine environment (Costanaza et al. 1997). Seagrass beds not only play a critical role in primary production (Borum et al. 2006), carbon sequestration (Thorhaug 2016) and nutrient cycling (Hillman et al. 1989; Romero et al. 2006), but they also provide habitat for a diverse array of marine organisms (Bell and Pollard 1989; Short and Wyllie-Echeverria 1996; Connolly et al. 1999; Duarte 2002) and increase the stability of the seafloor through the growth of extensive rhizome mats (Fonseca and Fisher 1986). Seagrass beds create habitat and nurseries areas for marine life, provide food for marine organisms, maintain water clarity and quality, and stabilize the sea floor bottom by trapping suspended sediments. Seagrass provides habitat for Bay scallops (Argopecten irradians) which are an important recreational species that has seen a decline of its populations across Florida’s Gulf Coast with commercial harvesting banned and recreational harvesting not allowed west of the Gulf County/Bay County line. Historically, scallops were in Santa Rosa Sound, with loss of seagrass habitat being one of the main reasons the scallops are non-existent. Seagrasses are an important food source for megaherbivores such as green sea turtles and manatees, and provide critical habitat for many animals including commercially and recreationally important fishery species, such as tarpon, gag grouper, sea trout and yellow and gray snapper (Beck et al. 2001). The structural components of seagrass leaves, rhizomes, and roots modify currents and waves, by trapping and storing both sediments and nutrients, and effectively filtering nutrient inputs to the coastal ocean (Hemminga and Duarte 2000). Seagrass beds are the most widespread coastal ecosystem on the planet. A study (Science, Lamb et al, February 2017), found that when seagrass beds are present, there was a 50% reduction in the relative abundance of potential bacterial pathogens capable of causing disease in humans and marine organisms. 
	Economic/Social: Santa Rosa County is in the western panhandle of Florida, with 1,011.60 square miles of land area and 162.17 square miles of water area. As of 2010‐2014, the total Santa Rosa County population was 158,240, which has grown 34.39% since 2000. The population growth rate is higher than the state average rate of 21.14% and is much higher than the national average rate of 11.61%. Coastal lands along Santa Rosa Sound have been dramatically altered by urban development. This area is one of the few waterbodies in the Pensacola Bay System supporting diverse seagrasses when compared to the rest of the system. Unfortunately, stresses on the seagrass habitat resulting from these increased development pressures including increased stormwater runoff, pollutant loads (e.g., from thousands of septic tanks) and boat propeller prop scars are affecting the ability of the sound to maintain its seagrass productivity. Seagrass beds perform many important functions in the landscape of Santa Rosa Sound, and these functions protect the high quality of life enjoyed by its residents and visitors. A lucrative recreational fishing industry thrives in Santa Rosa Sound. Seagrass provides food and habitat for spawning fish, shrimp, oysters and crab. In 2014, University of Cambridge researchers studied seagrass meadows in southern Australia to estimate the value they bring to the fisheries industry. They estimate that each acre of seagrass adds about $87,000 per year. The seagrass plants also draw fertilizer runoff and other pollutants out of the water, locking them safely away in meadow soil. Scientists have estimated that an acre of seagrass provides more than $11,000 worth of filtering every year. As the seagrass disappears economic value disappears with them. The quality of water in the sound is directly related to the success of the tourist industry of Santa Rosa County. Tourists and residents enjoy many water dependent recreational activities such as boating, fishing, skiing, swimming, canoeing and paddle boarding. It is in the best interest of the public to protect, conserve, enhance and restore seagrass to maintain Santa Rosa County’s appeal as a place to live and visit. Ecosystem services like seagrass beds in Santa Rosa Sound are a solution to improve the health of people and the environment. 
	Community Resilience: Santa Rosa Sound is extremely vulnerable to large tropical events originating in the Gulf of Mexico.  Seagrass roots and rhizomes (underground stems) stabilize the sea bottom in much the same way that land grasses reduce soil erosion. This function is important when tropical storms approach Florida's coastlines and threaten beaches, businesses and homes. Tropical cyclones often cause minimal and short-term physical damage to seagrass beds because the plants are protected by overlying waters. Storms may cause seagrasses to lose blades, but the rhizomes and roots in the sediment will likely remain intact and new blades may emerge after the storm. Seagrass beds can store enormous amounts of carbon. Their soils do not decompose because they have very little oxygen in them. As a result, seagrass bed soil has accumulated around the world an estimated nine billion tons of carbon. 
	Public Acceptance: Santa Rosa County has committed through its Board of County Commissioners millions of dollars of RESTORE money to restoring the water quality and habitats of Santa Rosa Sound. Santa Rosa County residents have embraced this goal at all public meetings and public service announcements. Between 1960 and 2010, SRS had lost approximately 3,614 acres of seagrass, a decline of more than five square miles of this productive marine habitat. Losses have continued over recent years, as values in 2010 are not only lower than those from 1960, but are also 786 acres below the seagrass coverage mapped in 1980, representing a decline of 21 percent cover over the past three decades. In response to these impacts, Santa Rosa County is proposing to address water quality impacts associated with direct surface discharges into Santa Rosa Sound, septic tank abatement, increased treatment of stormwater runoff and seagrass restoration of prop scars the focus of this proposal. In general, estuarine locations have responded quite favorably to reduced nutrient loads, as illustrated by the positive system responses of both Tampa Bay and Sarasota Bay to upgrades to wastewater treatment plants and enhanced treatment of stormwater runoff. As an example, and despite a four-fold increase in the population of the Tampa Bay region, water quality in Tampa Bay has been restored to conditions similar to those observed in the 1950s (Tampa Bay Estuary Program, 2017). In response, seagrass coverage is now higher than it has been in decades. In 2016, seagrass meadows were estimated to cover 41,655 acres in Tampa Bay, nearly double the amount of seagrass meadows in 1982 (21,647 acres). Santa Rosa County and its residents are committed to restoring Santa Rosa Sound seagrasses as an essential component of the survival of the Sound. 
	Additional:  Please see Attachment to this document titled: GEBF Prop Scar Restoration of Santa Rosa Sound Attachment.pdf  
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	SUBMIT: 
	Feasibility2: In 2006 the Florida Fish and Wildlife Commission partnered with the St. Andrews State Park and Aquatic Preserves to restore the more than 50% coverage of prop scars in the seagrass beds of St. Andrews Bay, Bay County, Florida, with the use of sediment tubes, (Mezich, 2012).  The Environmental Coordinator for Santa Rosa County in her previous job as manager of the FLDEP Northwest Florida Aquatic Preserve office was directly involved with the field work of this restoration project. The installation of the sediment tubes (Attachment 5) into the prop scars was evaluated as an effective tool for repairing propeller scars in sediment of the Northwest Florida panhandle. At the end of 32 months after sediment tube installation the restored prop scars did show a significant difference in recovery. 
In 2010, a research study was completed as a University of South Florida Master’s Thesis (Dreger, 2010) placing sediment tubes into prop scars in the Tampa Bay Estuary. After two years, there was an increase in the percent coverage of seagrass at each of the restored study sites as compared to the sites that were not restored, using the sediment tubes. 
These two project illustrate effective seagrass restoration using the sediment tube method, in areas of the panhandle and central peninsula Gulf coast of Florida, and prove its technical feasibility. The results seen in these studies using sediment tubes to fill in the propeller scars to allow for adjacent grass to regrow in the area previously void of grass, appears to be as effective as other restoration techniques. In addition to, being a preferred method in terms of eliminating the use of transplanting healthy plants from one site to another. 
This project will use drones, which have evolved as an alternative to costly piloted airborne surveys. Mapping of prop scars with a drone provide impressive spatial fidelity with pixel resolutions down to one inch, previously unattainable using manned airborne surveys. 





