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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: 
	Project Name: Building Vegetative Buffers at Base of Anthropogenic Landforms for Sediment Reduction, Improving Floodplain Connectivity and Freshwater Mussel Habitat, Apalachicola River
	Full Name: Joann Mossa
	Phone Number: 352-294-7510
	Email: mossa@ufl.edu
	Organization Name: University of Florida
	fill_2: 906,515
	Contracts: 
	Engineering Design Land Rights  Bid Prep: 
	Restoration Plan: 
	Site Visits  Cost of Site Selection: $412,052
	Administration Overhead and Indirect: $41,205
	Other: 
	Planning Subtotal: $453,257
	Contracts_2: 
	Administration  MobilizationDemobilization: 
	Other_2: 
	Construction Subtotal: 0
	Contracts_3: 
	Data Collection: $412,053
	Monitoring Administration: $41,205
	Other_3: 
	Monitoring Subtotal: $453,258
	Contracts_4: 
	Subtotal: $906,515
	Contingency traditionally calculated at 10 of the subtotal: 
	TOTAL: $906,515
	Year 1: 184215
	Year 2: 174944
	Year 3: 177654
	Year 4: 180442
	Year 5: $ 189,260.00
	Year 6: 
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	Location: The project target located between RM (River Mile) 35 and 37 on the right or western bank of the Apalachicola River. The longitude/latitude is around 85°09'13"W/30°05'27"N (see addendum).

	Description: Our project will build and/or enlarge vegetative buffers at the boundary of two features, which are known sources of excess sediment, located between RM (River Mile) 35 and 37 on the right or western bank of the Apalachicola River (see addendum). In total, nearly 5 million yd3 have been dredged (see addendum) and numerous snags removed in this reach to support dredging of a 9’ deep by 100’ wide Navigation Project.  Much of it was disposed on the floodplain in large mounds until the mid-1980s.  After the mid-1980s, sediment was disposed within the channel at designated disposal sites. Since 2002, there has been no dredging; snag removal has also shifted from being intensive (>10,000/yr) on the Apalachicola to being  limited to those that are navigation hazards and performed in environmentally friendly ways with biologists, divers, and big snippers that cut off only the upper hazardous portion. Upstream, there has been some recovery since dredging has stopped, but there has been minimal willow growth and evidence of recovery in this reach. 
Sand Mountain is the nickname of the largest sand mound on the floodplain of the Apalachicola River (see addendum). Through erosion of the margin, it contributes large amounts of sediment to the river which in turn is problematic for aquatic habitat.  Just a few miles upstream near RM 40, there are listed mussels while this reach has very small abundance and diversity due to shifting sand-bed conditions (M. Gangloff, personal comm.). The river is locally at least 50% wider than adjoining reaches. Furthermore, the lack of canopy is reduces the quality of habitat for sport fisheries.  Additionally, at the second site, which is known as Virginia Cut, bare sand adjoins the river, which is locally wider (>20%) than adjacent reaches which are stabilized by vegetation.  This site shows some vegetative growth on the downstream end but none on the upstream end. 
Both of these sites were first disturbed by the Corps of Engineers in the construction of bendway easings or artificial cutoffs in 1968-1969 (see addendum).  Especially at Sand Mountain, the water line is moving towards the apex of the mound, with increased rates of sediment input occurring as the bank-line boundary migrates towards the higher elevations (see addendum).  
Building a vegetative buffer will reduce the amount of sediment entering the river channel at both locations, ultimately narrowing the channel and improving mussel habitat and providing more canopy to support fisheries.  We intend to build this buffer by planting willow stakes (also known as willow posts or willow cuttings).  This method has been implemented successfully in other disturbed streams as part of restoration efforts. This 5-year project with 8 plantings will allow improvements in successive years and learning about what works and doesn’t work in this setting through monitoring for varied metrics of potential success (see Addendum).  Most of the other projects have been conducted on smaller rivers, where scour and fill and flow velocities during floods would be of less concern. Also, the stream areas planted in those studies seemed to have more fine sediment.  Planting at different times over several years will capture a variety of water levels and thus restore a larger area.  It will also create a landscape of different age willow communities that will have a more natural appearance than a one-off event.  Furthermore, information will be shared and thus benefit other restoration projects across the Gulf of Mexico region through refereed journal publications, conference presentations and other venues. 

SPECIFIC TASKS 
The first year we will characterize the site in detail with field surveys at low water using RTK surveying equipment, drone photography, aerial photography, field photography, and sonar.  Most of these techniques were used in earlier studies (Mossa et al., 2017) except for the RTK mapping.  The RTK surveying will be used to create a topographic map of both sites, and will be supported by drone and aerial photography. The assessment of freshwater mussel habitat will include abundance and diversity at varied sites in the stream reach.  Mussels work near Sand Mountain and Virginia Cut sites will use a combination of timed visual-tactile surveys and area-based sampling (quadrats or radial plots) to quantify the shallow water mussel assemblages. Timed SCUBA surveys will be used to assess mussel populations in deeper habitats. All mussels will be identified to species and all federally-listed and conservation-concern taxa will be measured and photographed prior to release.  Surveys will extend along the entire length of the restoration sites and we will also designate a reference site for monitoring near both restoration sites. Surveys in 2010 targeted the moderately depositional bank/willow bar complex just downstream of the Virginia Cut along the RDB. Mussel populations at this site were moderately dense (mean = 9.3 mussels per square meter) and 50 Fat threeridge were found among 214 mussels encountered here (~2 per square meter). This site would be a good reference site as would the bar complex located just upstream of Sand Mountain near RM 36.6. For the Sand Mountain/Virginia Cut projects we would therefore be monitoring mussels at four sites in the RM35-37 reach.
For planting, we will begin an initial harvesting of willow cuttings from Battle Bend (or other agency approved nearby sites) using loppers, hand pruning shears, wood saws or brush cutters, and buckets. If we use other sites, we will follow ethical harvest guidelines to conserve health of the donor stand (http://coloradoriparian.org/a-guide-for-harvesting-storing-and-planting-dormant-willow-cuttings-2/). We also adapt other methods from Zonge et al. (1997) (see addendum). We will sort the cuttings into three (or possibly more) sizes: small (less than 3’ long and 2” wide), medium (less than 4’ long and 3” wide), and large (greater than 4’ long and 3” wide) in order to compare survival rates over the short and longer term and to learn for further efforts.  Working with smaller cuttings is easier in terms of logistics but may not be as successful as with larger cuttings.  Experience on streams with wide seasonal ranges in water tables in California suggests that cuttings should be 6-ft long (or more) where large drops in sand bar water table are expected.  We will bundle and tag cuttings by size. Other studies recommend keeping bundles moist and shaded as much as possible during transportation and on-site storage.  
Based on the literature read to-date, we will compare two different planting methods.  Half of the stakes will be placed into the restoration site at a depth where the base will have access to groundwater.  Making a deep hole will be facilitated by constructing a water jetting device (Hoag et al., 2001).  In other settings, experienced personnel have been able to plant more than 1000 cuttings per day using this device.  Because there is some distance between the source and destination (appx. 8 river miles), and the setting is different (more medium and coarse sand), we will plant hundreds of stakes as time allows during Phase 1a of planting over the first few days of field work.  We will aim to plant the stakes with at least 50% of the length below the water table if circumstances allow.  For our first planting, most stakes will be placed where there are no plants along the shoreline and others will be located to augment existing thin vegetative buffers (see addendum for site map).  Phase 1b of planting, approximately one week later, the other half of the stakes will be stored in water and allowed to grow roots.  The literature generally recommends soaking the stakes in water for 5 to 14 days; the buckets should be shaded or cooled and the water changed every other day.  Some studies have suggested that soaking 50-80% of the length of posts in an aerated river or lake is equally plausible (http://coloradoriparian.org/a-guide-for-harvesting-storing-and-planting-dormant-willow-cuttings-2/). To simplify logistics, we will leave some soaking in a shaded portion of the river or slough if we find a suitable site. Then, after roots are formed (appx 7-10 days later), this second group will be planted along both edges of shoreline using post-hole diggers or holes made by pounding rebar into sand facilitated by student and possibly volunteer labor.  During Phase 1b, we will assess the status of the first group and will evaluate whether modifications to planting protocol is needed.  If so, we will supplement plantings based on informed decision-making (more large stakes if those work best, or more small stakes if results are comparable). We expect the water levels to change over this period, thus we may be able to plant in other areas.  We will monitor these sites during the low water period to assess survival/mortality.  Additional monitoring will occur in the first year of planting with field visits and ground photography, again with the goal of increasing learning of what does and doesn’t work. 
In year 2, we will first investigate change at the sites in detail at low water using photography collected by the project scientists, aerial photography collected by the state, and satellite imagery to supplement. Our main goals will be to assess vegetation change, so just the general edge of vegetation at both sites will be mapped with RTK.  The same sites selected for Year 1 sampling will be reassessed for freshwater mussel abundance and diversity.  Phase 2a of planting will begin depending on which methods were most effective the year before (recent cuttings and water-jetted holes vs. rooted water-soaked cuttings placed in dug holes).  Our goal will be to widen this buffer where it was successful or to create a buffer using best known methods where it was not.   Phase 2b of planting will be at least 2 weeks later and will be conducted at a different water level so that we can extend the plantings either landward or riverward. 
In Year 3, we will continue to investigate change in the site in detail at low water using photography collected by the project scientists, aerial photography collected by the state, and satellite imagery to supplement. Again, the vegetation margins will be mapped with RTK.  The same sites selected for Year 1 sampling will be reassessed for freshwater mussel abundance and diversity.  Phase 3a of planting will begin depending on which methods were most effective the years before (recent cuttings and water-jetted holes vs. rooted water-soaked cuttings placed in dug holes).  Our goal will be to widen this buffer where it was successful or to create a buffer using best known methods where it was not.  Phase 3b of planting will be at least 2 weeks later and will be conducted at a different water level so that we can extend the plantings either landward or riverward. 
In Year 4, this is our last year of planting, as before in two phases to capture different water levels. We will investigate change in the site in detail at low water aerial photography, and field photography. Our main goals will be to assess vegetation change, so the general edge of vegetation at both sites will be mapped with RTK.  The same sites selected for Year 1 sampling will be reassessed for freshwater mussel abundance and diversity.  This characterization of the sites will take approximately 3 or 4 days depending on weather. 
In Year 5, no new plantings will take place, but we will synthesize findings about what we found and conduct another complete RTK survey and sonar survey at both sites to assess any geomorphic changes and channel bed topography changes.  Each year, we will have conducted monitoring to document potential metrics of success (see addendum), but this year will be the final and most complete assessment including some measures only collected in the baseline year. 

Reporting Findings
We will aim to create a continuous trail of learning through refereed journal publications and conference presentations at professional conferences, as well as annual project reports and possibly graduate student theses. If the agency requires more frequent reporting, we are happy to comply.
	Cost: We expect that the project will be self-sustaining and not require maintenance, particularly if we have done sufficient learning during the planting phases of the project.  With this type of work, with the construction being planting, we will not require contingency funds. See attachment for estimated cost breakdown.  

Other secured funds
We (the same project team, Mossa as PI) have recently completed a 2 year project for FWCC (BJ Jamison, Project Manager), AHRE (Aquatic Habitat and Restoration Enhancement) program for $206,134, which was a Geomorphic and Mussel Habitat assessment upstream (RM 40 to 65); in this project we compiled appreciable information for a geodatabase including maps, aerial photography, sonar and LiDAR data. Our projected labor costs are much less than if this work had not been conducted, and thus will be primarily attributed to field work.  We spent some time in this reach, and do have some historical and sonar data, as well as one drone (not supported with RTK) image and field photography. 
On June 29, 2017, we received approval for funding for another 2 year project for FWCC, AHRE (Aquatic Habitat and Restoration Enhancement) program for $199,870; our work will involve restoring some point bars or planting with willow stakes on a few bars in that reach (RM 40 to 65).  The budget for this GEBF proposal assumes efficiencies from being able to combine field visits for the parallel projects, thus we would have reduced travel costs the first two years and possibly reduced boat time.  There are likely some reduced other costs as such as shared equipment and supplies could be used on more than one project, such as the RTK surveying supplies, and the water jetting pump set-up.  Additionally, the learning from one project would transfer to the other. 

	Conflicts or Complements: This work does not conflict with any other known efforts. This work complements our other vegetative planting work for FWCC, which is taking place in a different part of the river, and will focus on a different feature (point bar as opposed to a massive dredge spoil mound).  
	Laws/Regulations: At the federal level, we have discussed this proposed project with an environmental lawyer employed by the National Wildlife Federation, and have shared a draft of the proposal with USFWS and retired USGS personnel.  At the state level, we have discussed this proposal with FWCC personnel and with the NWFWMD to ensure that this could potentially be included in the SWIM plan.  These sites are on NWFWMD lands, and we have shared this to 
This work does not conflict with any other known efforts. This work complements our other vegetative planting work for FWCC, which is taking place in a different part of the river, and will focus on a different feature (point bar as opposed to a massive dredge spoil mound).  
	Implementation: From conversations with the environmental attorney on our FWCC team (Melissa Samet), as well as the agency officials, we do not believe that permits are needed. We will begin revegetating the bare shoreline and will place stakes in groups of 4 to 6 spaced approximately every 2 m.  We will probably wait for a low to medium flow period to begin the project as less shoreline would be exposed at higher flow and willow stakes (also posts or cuttings) have a better chance of survival if not uprooted by scour associated with higher flows. 
We have acquired and read several references about planting willow stakes or posts.  Design work will follow recommendations of Zonge et al. (1997) of planting in groups. Another paper suggested deep-planting willow cuttings via water jetting (Drake and Langel, 1998; Hoag et al., 2001). We will continue to learn more through literature review (including through our FWCC project on point bar restoration).  
	Environmental Benefits: Through aggressive and repeated plantings, we will increase vegetation cover at the base of an artificial sand mound habitat and artificial cutoff with a goal of reducing sediment input to the Apalachicola River.  These features have historically and also currently supply large amounts of sand through bank erosion.  While some sediment input from bank erosion is natural and even needed to maintain sediment transport, the supply available from these unnatural features (e.g., Sand Mountain) is so high that it has affects the channel form in the affected reach. We aim to reduce these environmental impacts.  So, the major environmental benefit is sediment reduction.  By reduced the amount of sand that is freely shifting in the bed over a wide range of flows may improve mussel habitat, because mussels prefer stable substrates.  Additional riparian tree canopy will increase shading of the water, which could help mitigate effects of high temperatures on fish. Over the longer term, the plantings may help to slowly narrow the channel, which ultimately would send more water back into the floodplain through sloughs and crevasses, and improve those habitats for wetland trees, fish larvae and nutrient supply.
	Economic/Social: Over time, this section of river will improve for fisheries habitat.  Anglers will have better access to this the section of river near Battle Bend where the willows will come from than if no willow removal occurs. A longer-term goal of narrowing the river through stabilizing and planting will send more water back into the floodplain, a zone important for larvae and nutrients.  These benefits will accrue slowly and not create or preserve jobs. 
	Community Resilience: This will reduce sediment input to the river from flood hazards in this stretch of the river, and thus will also possibly reduce navigation hazards from the shallow channel. 
	Public Acceptance: Sand Mountain is generally considered an eyesore, and there is general public approval to make environmental improvements in this stretch of river.   Project work would not impact listed species because the shifting sands and shallow waters of this reach represents a sub-par habitat for freshwater mussels at this time. 
	Additional: We have an addendum with figures and several maps along with some prior analysis of this site and its history that is being e-mailed. Additionally, there are several tables including success metrics, project timetable and a budget that can be viewed more easily than in this portal.
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	Partners: This bulk of this project will be conducted by UF personnel (faculty, staff and students).  We will partner with Dan Tonsmeire of Apalachicola Riverkeeper (1-(850) 653-8936, dan@apalachicolariverkeeper.org) for boat resources, local knowledge and volunteers (if needed). Riverkeeper Administrative (position temporarily vacant, Dan is temporary contact with approval from the board) will manage the subcontract that will include other project scientists including Mike Gangloff (Applachian State University, Email:  gangloffmm@appstate.edu, T:  828-262-7790), G. Mathias “Matt” Kondolf (U.C. Berkeley, mattkondolf@gmail.com, T: +1 5105796438), and Scott Walls (walls land+water, llc, San Francisco, scott.p.walls@gmail.com, T: +1 831 246 1718).   We have a former and a pending project with FWCC (Florida Fish and Wildlife Conservation Commission) that was/will be managed similarly. 
	Funding: NA (This project is not currently being submitted for any other funding, but we are open to recommendations from the GEBF review team). 
	Feasibility: 

	SUBMIT: 
	Feasibility2: We have conducted an integrative geomorphic and mussel habitat assessment of the middle Apalachicola River between RM 40 and 64 for FWCC. Through that project, we collected historical information and field data, integrated LiDAR and sonar to created cross sections and continuous elevation maps and evaluated historical and recent studies of freshwater mussel data. We took some drone photography and georeferenced the photography for a point bar.  Our team is fully capable of assessing geomorphology, landscape change, water levels, planting success. 
Members of our team have conducted willow plantings in California, gaining experience that can be adapted to the Apalachicola.  Moreover, there is abundant literature to guide us. The plantings described in the literature have, in many cases, been done by geologists and engineers, so specialized expertise in botany is not necessarily needed. Our plan for willow plantings will be adapted from Zonge et al. (1997) (see addendum).  We will use a flexible adaptive management approach to modify components that are not working well.  We have permission from FWCC to use willows from Battle Bend (RM 28) as a source, as their staff would like to remove willows from the lower end to make it more open for fishing access.  We will also consult with FWCC and other agencies if we decide to use other sources, preferably closer, for harvesting. 


