A. Background and Justification:
1. Project Overview.  With multiple large river systems, an extreme (~3m) tidal range, and ~400,000 acres of salt marsh habitat, the coast of Georgia is unique among US Atlantic coastal ecosystems. Coastal erosion is especially problematic in marsh creeks in Georgia where tides, currents, storms and rising sea levels alter marsh shorelines. The Georgia Department of Natural Resources (GA DNR), as stewards of the state’s coastal marshlands, are developing and implementing techniques to manage coastal erosion and prevent habitat loss. Among the methods used in erosion control efforts are living shorelines, which serve as a more natural alternative to other shoreline armoring techniques.  
 Living shorelines stabilize eroding banks while providing more ‘natural’ habitats and creating a gentler slope for migration of flora and fauna migration as sea levels rise. Typical living shorelines practices include using oyster shell bags to stabilize shorelines and planting marsh grasses. However, by incorporating other important species interactions among typical marsh organisms, living shoreline function and stability may be improved. For example, ribbed mussels Guekensia demissa, are important marsh inhabitants that provide ecosystem services and benefit marsh plants by adding nutrients and stabilizing sediment. Unfortunately, mussels are not typically incorporated in management and restoration practices due to the lack of understanding of their role in marsh stabilization. To improve the success of living shorelines projects, the potential for mussels to benefit living shorelines should be explored.
The main objective of the proposed study is to examine the potential for ribbed mussels to improve the success of living shoreline projects by increasing marsh grass growth and survival. Previously, some constructed living shorelines in Georgia have experienced loss of planted marsh grass, likely due to drought. Marsh plant survival is vital to restoration success and erosion control, therefore it is increasingly important to examine management methods that enhance plant success. As future projects are planned, there is an immediate need for investigating how ribbed mussels might be used in shoreline restoration best management practices. 
The approach to answer whether mussels should be incorporated into living shorelines projects includes both field surveys and experiments. In year 1, we plan to conduct field surveys and experiments within Cannon’s Point Preserve, the site of a living shoreline recently constructed by the DNR. We will compare natural mussel densities on eroding and stable banks of the preserve using transect surveys. In addition, we will transplant mussels to replicate 0.25m2 plots at the site of the living shoreline at Cannon’s Point Preserve and at a reference site. Shoot height and survival, and mussel density, will be monitored monthly during the growing season. Biomass will be estimated using an allometric shoot height-biomass relationship established with local Cannon’s Point marsh grasses. Since it will also be important to understand how this relationships between plants and mussels might change with time, we propose to continue monitoring the plots during a second growing season.  
The ultimate goal of the proposed research project is to provide management with relevant data on mussel-marsh grass interactions, which could be vital to inform living shoreline construction and marsh management activities in the future. Deliverables include technical reports, student training, outreach events, presentations to the DNR and the Living Shorelines Workgroup, presentations to conferences, and peer reviewed publications.	


2. Coastal Management Relevance. Coastal marshes in Georgia are vital ecological and economic resources under threat. Erosion is among the leading causes of coastal habitat loss in Georgia, with future cost of mitigation anticipated to be upwards of $135 million annually (Horin et al. 2008, Concannon et al. 2010). Habitat loss and coastal erosion are likely to be exacerbated by projected climate change and sea level rise (IPCC 2014). Loss of ecosystem services provided by salt marsh habitats in coastal Georgia can be potentially devastating to coastal communities. As ecosystem engineers, smooth cordgrass plants (Spartina alterniflora) modify their habitat with both above- and below-ground structures. In particular, the stems and leaves slow water flow, help dissipate wave energy, trap sediments and increase sediment accretion (Gleason et al. 1979, Moeller et al. 1996, Christiansen et al. 2000). Spartina alterniflora is the most abundant marsh plant in Georgia and is the species found closest to the water, which helps protect coastal communities. The aboveground structures also provide food resources and refuge for a number of commercially and recreationally important species along the southeast Atlantic coast. The largest commercial fishery in Georgia (white shrimp Litopenaeus setiferus, Figure 1) is highly dependent upon available marsh habitat (Turner 1977, Webb and Kneib 2002). Additionally, a number of other important fisheries species use tidal marshes to enhance growth and survival, including blue crab Callinectes sapidus, Georgia’s second most valuable fishery, and the recreationally important red drum Sciaenops ocellatus (Stunz et al. 2002, Zimmerman et al. 2002). Given the importance of Georgia’s coastal marshes, marsh loss due to natural and anthropogenic impacts will have adverse consequences for important fisheries and local coastal economies. Figure 1: Landings values for penaeid shrimp (black bars) and blue crabs (gray bars) in Georgia from 2006 through 2015.  Penaeid shrimp include both white (Litopenaeus setiferus) and brown shrimp (Farfantepenaeus aztecus). White shrimp make up 80% of commercial shrimp landings in Georgia. Blue crabs are Callinectes sapidus.

Because of the potential risk associated with marsh loss along the Georgia coastline, it is increasingly important to develop effective strategies for maintaining shoreline stability. Numerous restoration projects have been and are being planned to restore marshes and prevent future loss of habitat. Restoration efforts that use multifaceted approaches to restore natural plant communities while also stabilizing and maintaining the shoreline are likely to be most effective. In particular, living shorelines are a common practice for stabilizing tidal creek banks and erosion control, which offer a more natural alternative to shoreline armoring than techniques such as bulkheads and rip-rap revetments, which are made of wood, stone and other materials (Gittman et al. 2016). Living shorelines are increasingly deployed in coastal communities along the US east and gulf coasts to protect vulnerable shorelines. In addition to shoreline stabilization, the advantages of living shorelines include resembling natural habitat, increasing species diversity, and improving water quality. This restoration approach stabilizes the shoreline with native marsh plants while also using hard substrates, such as oyster reefs, in nearshore waters (Scyphers et al. 2011).  Living shorelines therefore bolster the ecosystem services of restoration efforts – they absorb energy, reduce erosional forces, and provide a more naturally sloped feature (Currin et al. 2010), while mimicking natural habitat, increasing species diversity, and improving water quality (Swann 2008, Gittman et al. 2016).
Recently, the Coastal Resources Division (CRD) of the GA Department of Natural Resources (DNR) began to deploy living shorelines as a means of preventing erosion. In collaboration with the University of Georgia Marine Extension Service (MAREX), the Sapelo Island National Estuarine Research Reserve (SINERR), The Nature Conservancy (TNC), and local community organizations, the GA DNR planned and constructed a number of living shorelines projects along the coast.  Some of the living shorelines were constructed specifically to protect human structures, and thus are graded up to the headlands (such as at Long Tabby on Sapelo Island and the Burton 4-H Center on Tybee Island), however, other locations are built only up to the marsh platform to prevent erosion, such as the shoreline at Cannon’s Point Preserve on St Simons Island (Mackinnon pers. comm.).  As with most living shorelines projects in the US, current practices in Georgia focus on deploying oyster shell bags to create reefs that help stabilize shorelines coupled with planting marsh grasses along the shoreline.  Oyster reefs are vital estuarine habitats themselves, providing a suite of ecosystem services, including food production, habitat formation, improved water quality, and shoreline buffering (Coen et al. 2007), which in turn, protects marshes. The services provided by oyster reefs have been valued at ~$100,000 per hectare (Grabowski et al. 2012). In coastal Georgia, the aesthetic value of healthy shorelines and estuaries, as well as the habitat provided for recreationally important fish species by both marshes and oyster reefs, draws millions of tourists and helps bring in ~$1.9 billion annually. Management and restoration strategies to date have focused on creating oyster habitat to buffer the shoreline to prevent future erosion and also potentially increase sedimentation shoreward of the reefs (Meyer et al. 1997, Piazza et al. 2005, Gittman et al. 2016).  Marsh grasses are then planted along the new shoreline, with the goal of increasing the rate of establishment for these grasses. Unfortunately, marsh grass plantings at Georgia’s living shorelines were not always successful; grasses planted on Sapelo Island, for example, experienced high mortality, which was likely attributable to abiotic stressors, including temperature and drought (Georgia Department of Natural Resources 2013). However, including other marsh species interactions into living shorelines may improve their function and sustainability.
Healthy marshes are facilitated by species interactions. For example, ribbed mussels, Geukensia demissa, embedded within the marsh matrix have direct interactions with marsh grasses, increasing plant growth and resilience to stressors (Bertness 1984), a benefit not provided by fringing oyster reefs. The close association of mussel clumps with the stems of marsh plants alleviates nutrient stress and stabilizes local sediments with byssal threads that provide supportive lattice for sediment accretion (Bertness 1984, Smith and Frey 1989). Mussels can help prevent marsh erosion (Moody 2012), form elevated ‘hammocks’ that facilitate Spartina recovery in dieback areas (pers. obs.), and have recently been demonstrated to maintain [image: ]Spartina growth in periods of drought stress (Angelini et al. 2016). The mussels themselves also provide ecosystem services, including water filtration (Kreeger and Newell 1996) nutrient cycling (Kuenzler 1961), increased habitat complexity (Newell 2004), and potential reduction of marsh erosion (Moody 2012). Despite these benefits, mussels are largely omitted from marsh management strategies, including living shorelines. In areas where mussels and techniques to enhance their recruitment have been deployed, such as in coastal New Jersey, living shorelines efforts were extremely successful in stabilizing banks and facilitating rapid marsh grass re-establishment (Partnership for the Delaware Estuary 2013). However, tidal ranges in New Jersey estuaries are much smaller, and marshes much more narrow than in Georgia, so it is currently unclear whether mussels might affect local living shorelines similarly. Given the suite of benefits ribbed mussels provide to marsh grasses, the ecological role of this species should be given more consideration in management decisions. We propose to facilitate the potential implementation of mussels into living shorelines by providing this vital research information to practitioners.Figure 2: Photo of ribbed mussels at the base of Spartina alterniflora shoots. Photo by Christine Angelini, University of Florida

Shoreline erosion is an immediate management concern for the CRD. There are currently six constructed living shorelines projects along the coast of Georgia, and more are currently planned, by not only the CRD and other agencies, but also by private landowners.  Thus there is an immediate need to explore the potential utility of ribbed mussels to enhance living shorelines projects. Project sites could benefit from the use of both marsh plants and mussels to provide a more effective erosion buffer to the marsh flat and upland habitats. Given the potential role mussels might play in increasing the success of living shoreline erosion projects, the proposed research fits well within the Oceans and Wetlands theme, specifically improved understanding of ocean and wetlands habitats and functions. Further, the proposed research also addresses a number of CRD research needs, including tidal marsh restoration and innovative techniques for implementing living shoreline projects. We met with Jan Mackinnon and Ben Maher regarding this project, and identified a suitable study location Cannon’s Point Preserve. We requested and obtained permission to conduct our research at CPP from the Cannon’s Point Preserve Committee. At this location, a living shoreline was already created to stabilize the shoreline up to the marsh flat, making it an ideal place to explore the role of mussels in facilitating marsh plant growth and survival, which could subsequently enhance future living shoreline project success.  

3. Project Goals. Purpose/Research problem: The coastal marshes of Georgia provide a variety of ecosystem services, including improved water quality, protection from erosion and storm damage to human population centers, and critical refuge and food resources for commercially and recreationally important fisheries species, including shrimp, blue crab, red drum, spotted sea trout, among others. Coastal erosion is a current problem in Georgia’s marsh creeks that is expected to increase in the future. Given the mutually beneficial relationships between mussels and marsh plants, it is possible that the presence of mussels in the marsh matrix could improve plant resilience and enhance restoration/shorelines efforts throughout Georgia. We propose to address whether living shorelines practices in coastal Georgia can benefit from incorporating ribbed mussels into the designs. Because improved understanding of coastal wetlands habitats and innovative techniques for implementing living shorelines are major research priorities for the CRD, it is important to increase our understanding of marsh species interactions and their utility in restoration/management practices. The goals of the proposed research are to examine the natural densities of mussels in local marshes and to establish the utility of ribbed mussels as a living shorelines restoration tool. With this information, it will be possible to make restoration and management decisions regarding both living shoreline construction and marsh restoration. Thus, we propose to conduct experiments that address current DNR management research needs in an effort to aid in future shoreline and marsh protection strategies. The two main objectives of the proposed research are to:
1) Establish the distribution of mussels in local Georgia marshes;
2) Determine whether the addition of ribbed mussels enhances survival and growth of       
    marsh grass plantings on living shorelines
Before mussels can be incorporated into living shorelines efforts in Georgia, it is important to address these objectives. This information will inform critical resource management decisions and improve restoration practices in preparation for future coastal conditions. We will address these objectives using field surveys and in situ manipulation experiments.  

B. Task Descriptions

Task #1. Establish natural mussel densities at eroding and stable marsh banks. 
Task Description: Before mussels are used in restoration efforts, we must first determine their density and distribution in the field. Specifically, the objective of this task is to measure natural densities of mussels in the field, both at the Cannon’s Point Preserve, as well as other sites considered to be representative of Georgia coastal areas (i.e., Tybee Island, Skidaway Island, Sapelo Island). Transect surveys will be conducted at multiple locations within Cannon’s Point preserve. Briefly, a 25 m transect will be placed along the marsh edge, and at 5m intervals, a 0.25m2 quadrat will be placed on the ground. All mussels and Spartina stems will be counted, as well as the abundances of other potential organisms (oysters, fiddler crab burrows, etc.) within each quadrat. Additionally, at 0, 12.5 and 25 meters, we will run 25m transects perpendicular to the marsh edge into the marsh platform, and enumerate organisms as described previously. 
[bookmark: _GoBack]Mussel growth and condition may vary with site (Lin 1989), so we will haphazardly harvest 5 whole mussel clumps from each survey site. All mussels from each clump will be separated, counted and measured. Mussels will be measured, weighed whole, and then a subset of 10-15 mussels from each clump across all sizes sampled will be returned to the lab for further processing.  All remaining mussels will be returned to the collection location. At the lab, mussels will be dissected, tissues will be removed, dried to a constant mass, and weighed. The allometric relationship between length and mass will be established for each site, which will allow us to estimate biomass at each sampling site. We will also calculate the condition index, which is a proxy for an individual’s ability to withstand stressors and a useful tool to compare across locations (Ranier and Mann 1992). At sites where mussels might be rare, we will aim to harvest at least 25 individuals for lab analysis. Mussel tissues for allometry and condition index calculations will be dried to a constant mass at 70°C to determine dry weight. Also, since predation is likely an important driver of mussel density, we will establish a site-specific proxy for predation using the mussels collected and returned to the lab by determining the proportion with predation scars (Hilliard and Walters 2009). 
These surveys will be conducted during October and November of Year 1, since these data will be necessary to select appropriate densities to use in the field manipulation experiments described in Task 2. This task will be performed by PI Carroll and students. The expected outcomes from this task will be finding measurable differences in mussel densities between eroding and stable banks, while also establishing baseline mussel densities to use in the field manipulation experiment described in Task #2. The task deliverable will be included in the year 1 technical reports. We anticipate completion of the field work, lab processing, and analysis for this task to be January of Year 1. 

Task #2. Examine whether manipulation of mussel densities increases marsh grass growth at Cannon’s Point Preserve living shoreline 
[image: reu19]Task Description: Ribbed mussels play important ecological roles in the coastal marsh system, including increasing plant production via nutrient deposition. The main objective of this task is to examine whether the addition of ribbed mussels enhances survival and growth of marsh grass plantings on living shorelines. We will establish replicate 0.5 x 0.5 m plots along the marsh grass plantings at the living shoreline site at Cannon’s Point Preserve for each of four experimental treatments: no mussels, ambient mussel density, 2x ambient density, and reference plots. For no mussel treatments, all mussels will be carefully removed from the plots. For ambient plots, the densities used will be established from field surveys conducted in year 1, and mussels added or subtracted accordingly so that all ambient plots start with the same mussel density. Likewise, mussels will be added to the 2x ambient plots. Finally, mussel density will not be amended in reference plots. Mussel units (Figure 3) will be added to the plots on February of Year 1, and mussels will be allowed to re-aggregate and settle for at least one month before plots are visited for sampling. Figure 3: Example of a re-aggregated mussel clump, where the mussels have bysally attached to each other and a plexiglass disc over a 24 hour period. 

Starting in April of year 1, at monthly intervals over the next 6 months, we will measure marsh plant responses. Marsh plant growth and survival will be monitored by counting stem density and plant height at monthly visits. Briefly, live and dead Spartina stems will be counted within experimental plots at every interval, and we will measure the heights of the 10 tallest stems within each plot from the surface of the substrate to the tip of the longest leaf (Boyer and Zedler 1998; Ogburn and Alber 2006). Biomass will be estimated by establishing an allometric relationship between plant height and weight (Morris et al. 1990) from plants harvested at the experimental marsh, but not from the experimental plots. This will allow high frequency sampling of aboveground biomass and productivity without destructively sampling the plots.  Since the mussels themselves might respond to transplantation and different densities, we will monitor their populations. We will survey the mussel densities within each plot and note any changes over time. We acknowledge that mussel density might change slightly over time, with mortality and potential recruitment, so we will count mussels on monthly intervals.   At the end of the 6 months, as available, 5 mussels will be haphazardly removed from each quadrat, returned to the lab and sampled as described in Task 1. Mussels will be replaced with new individuals to maintain treatments. In addition, we will replicate this experiment at a nearby reference site with naturally occurring marsh grass not associated with a living shoreline, in order to compare results from the living shoreline planted, and presumably stressed, marsh grass with nearby natural, and presumably less-stressed, marsh grass.  These results will be useful in determining not only mussel utility in living shorelines projects but other marsh management activities. 
We anticipate differences in marsh plant growth and survival across the different mussel treatments, and differences between the living shoreline and reference marsh locations. The task will be performed by both PIs and students. Task deliverables include written technical report at the end of Year 1, educational outreach via undergraduate and graduate student training, student posters at STEMfest and other on-campus events, and a presentation of results to the St Simons Land Trust, Living Shorelines Workgroup and the GA DNR at the end of Year 1, and an outreach event at the Cannon’s Point Preserve. We anticipate completion of the field work, lab processing and analysis for this task to be September of Year 1.
 
Task #3. Explore long-term impacts of mussel additions
Task Description: While we anticipate observable effects of mussel additions during the Year 1 sampling period, it is unclear how long those benefits might last. Salt marshes tend to be nutrient limited (Sullivan and Dauber 1974, Valiela et al. 1975), therefore it is important to understand the potential longer-term effects of mussel presence and low level nutrient inputs in these locations for marsh stability. For example, in fertilizer experiments, benfits of pulsed nutrient additions cause marsh grass responses that typically decrease over time. In a study on Sapelo Island, a one-time application of inorganic nutrients maintained high plant biomass up to 20 months after the initial nutrient addition (Haines 1979), although the effects of many nutrient addition experiments may only last one growing season. Since marsh plants are typically N limited, the chronic addition of low-levels of nutrients through mussel biodeposits should sustain marsh productivity (Bertness 1984). Also, mussel presence may increase productivity in the spring relative to control plots.  Overall, the presence of continuous nutrient additions through mussel presence should increase living shoreline project stability. 
In order to determine if mussel presence maintains increased growth productivity, we will continue monthly surveys in Year 2. As above, we will visit each plot monthly and measure marsh plant density and shoot height, and estimate biomass using the allometric length-weight relationship. We will also continue to count mussel abundance, and as above, harvest 5 mussels from each plot, where available, for condition at the end of the experiment.  Monthly surveys will run from February through August, encompassing a second growing season with the mussels present.  We anticipate that benefits to marsh grasses in mussel-amended plots will persist during a second growing season. The task will be performed by both PIs and students. Task deliverables include written technical report at the end of Year 2, educational outreach via undergraduate and graduate student training, student posters at STEMfest and other on-campus events, and presentations regarding task findings to the Living Shorelines Workgroup and the GA DNR at the end of Year 2. We anticipate completion of the field work, lab processing and analysis for this task to be September of Year 2.

Task #4:  Monitoring mussel recruitment
Task Description: The maintenance of mussel populations, and their subsequent benefits, is driven by the delivery of new recruits to restoration/living shorelines locations. It is not a feasible management strategy to continually introduce mussels to a location, therefore the mussels need to be self-sustaining.  Monitoring recruitment will provide information about whether transplanted populations can maintain themselves. Further, mussels are known to recruit to other mussels (Nielsen and Franz 1995), so the activity of adding mussels to plots along living shorelines may also enhance recruitment. In Year 2, we will monitor mussel recruitment at the Cannon’s Point Preserve site. We will deploy 3 small collectors at each location, made with articulated mussel shells (See Figure 3), and any new recruits (1-15mm) will be counted (Nielsen and Franz 1995). Mussel collectors will be replaced monthly for a period from May through September, where mussel recruitment is expected to peak (Bertness and Grosholz 1985).  Mussel recruits will be counted, measured, and dissected for tissue biomass.  Since predation is likely the major driver of mussel distribution in marshes, any shell damage (predation scars) or broken shells will be noted as incidents of predation (Hilliard and Walters 2009). 
We expect that plots with mussels will experience higher recruitment than plots without mussels. The task will be performed by the graduate and undergraduate students. Task deliverables include written technical report at the end of Year 2, and presentations regarding task findings to the Living Shorelines Workgroup and the GA DNR at the end of Year 2. We anticipate completion of the field work, lab processing and analysis for this task to be September of Year 2.

Task # 5: Data analysis and dissemination of results
Task Description: Analysis and dissemination of results is important to make sure decision makers receive the most current science available when making management decisions. The objective of this task is to analyze data collected, make appropriate conclusions from the field studies, and disseminate the results. The outcomes for this task will be a presentation to local, state, and federal legislators, state and federal wildlife officials, and oral presentations and posters of task findings at regional (SEERS) and national (BEM) meetings, a culminating technical report to the GA DNR and all other interested parties, manuscript preparation for peer-reviewed journals, a booth at CoastFest, and, working with colleagues at GA Sea Grant and MAREX, the creation of an extension publication that can be distributed to other Sea Grant and management agency offices. We will also have a project web presence, including regular updates as blog posts on PI websites, and reports and posters created from this project will also be hosted on the PI’s personal website.


C. Communications
We have a comprehensive outreach plan that will train students to conduct research techniques and analysis and how to present technical and non-technical information to stakeholders and the general public.  Further, we will produce technical reports for the GA DNR and Living Shorelines Workgroup, prep manuscripts for publication in peer-reviewed journals and present research findings at scientific meetings.  
Training: our proposed research will include training for at least one graduate student and multiple undergraduate students in marsh ecology and research techniques.  Specifically, students will be trained in field sampling techniques, experimental design, data analysis, data presentation and scientific writing. Students can receive college credits for this research (BIOL 4890, BIOL 7890) for some part of this project.  It is anticipated that these students will incorporate these techniques into their own research projects. In addition, the methods and data from this project will be incorporated into the upper level Marine Ecology course (BIOL 5547), with enrollment of up to 24 students each Fall.  
Educational Activities: We have a number of educational activities planned.  First, we plan to host an educational outreach event at the Cannon’s Point Preserve with a brief presentation on marsh ecology and a touch-tank activity with representative marsh and shoreline fauna (mussels, oysters, fiddler crabs, snails).  This activity will occur during Year 1.  Additionally, we will offer presentations to the Cannon’s Point Preserve Conservation Task Force, the St. Simon’s Land Trust, and the Living Shoreline’s Workgroup at the end of year 1 and 2 to provide information on the results of our research.  Finally, we plan to make an educational poster and a hands-on display to be presented at a number of science and coastal-oriented public outreach events.  Specifically, we will have a booth at Georgia Southern University’s STEMfest, which occurs every fall, the most recent of which hosted ~2300 visitors, in each year, and a booth at the GA DNR CoastFest in Year 2. 
[image: ]D. Project Timeline and Milestones

F. Project Management
Dr. John Carroll is an Assistant Professor at Georgia Southern University and will serve as the lead investigator for this project.  He has extensive experience in shellfish and restoration ecology, working on a variety of research and restoration projects for numerous bivalves, including bay scallops, clams and oysters.  His role in the proposed research will be to coordinate and oversee all elements of the project, including experiment implementation, as well as bivalve sample processing and data analysis. Dr. Risa Cohen is a Professor at Georgia Southern University and will serve as the co-investigator for this project.  She has considerable experience in coastal ecology, especially applied research questions pertaining to marsh restoration.  She has also worked closely in local outreach efforts and has collaborated with the DNR on a number of research projects, and she has experience working at multiple marsh sites along the Georgia coast.  Her role will be to oversee all marsh grass sampling, processing, and analysis, as well as QA/QC.  Both investigators will be responsible for hiring and training student assistants on the project, compiling technical reports and presenting findings at outreach events.  One graduate student will be supported by the proposed project, and the student will participate in field sampling, lab processing, data entry and analysis, and outreach. Undergraduate students will also participate in field prep and sample processing. The Cannon’s Point Preserve has provided permission to conduct this research on their property (see letter of support). 


F. Project Budget Narrative

1. Personnel

Funds are requested for 1 half month summer support for PIs Carroll, Assistant Professor of Biology ($3486) and Cohen, Professor of Biology ($4082) for Year 1 and Year 2, with assumed 3% pay increase in Year 2.  Both PIs are directly responsible for the implementation of the project, training of students, analysis and dissemination.  See Project Management for more details. In addition, $5875 is requested for summer support for a graduate student assistant.  The graduate assistant will be trained in field research techniques, data collection, analysis and presentation, and will be an integral part of the project.

Matching funds: Time allocated to the project by both PIs during the fall and spring semesters is included as matching funds and based on reassigned time from the standard teaching load per academic year.  PI Carroll will invest 7.5% time during the academic year toward the project ($4747) and PI Cohen will invest 5% time ($3693) in Years 1 and 2, with anticipated 3% pay increase in Year 2.  In addition, during the academic year, we anticipate a graduate student to contribute 180 volunteer hours on the project, valued at $17.50 per hour ($3150 in each year).

2. Fringe Benefits

A total of $1851 is being requested in Year 1 and $1907 in Year 2 for fringe benefits on the summer salary for both PIs.  Summer fringe benefits are estimated at 24.46%, with 6.2% for Social Security, 1.5% for Medicare and 16.81% for retirement. Actuals will be charged.

Matching funds: Fringe benefits allocated to the investigator’s salaries that are received on the reassigned teaching time are included as a match because that reassigned time will be devoted to the project.  This academic year fringe is estimated at 33.66% of the matching salary. The breakdown is estimate to be 6.2% for Social Security, 1.5% for Medicare, 16.81% for retirement and 9.2% for medical insurance.  Actuals will be charged. Estimated matching fringe is $2841 in Year 1 and $2926 in Year 2.

3. Equipment

No equipment is being requested.

4. Travel

No travel is being requested.

5. Supplies 

$2420 is being requested in Year 1 for supplies including $910 in fuel (13 round trips from Statesboro, GA to Cannon’s Point Preserve, estimated at $70 per trip) and $1510 for consumable supplies related to the project, including field equipment (transects, quadrats, waders, annual service of YSI probe), as well as laboratory supplies (balance calibration, aluminum weigh dishes, vials, caps, etc).  In year 2, we are requesting $1850, including $980 in fuel (14 round trips @ $70 per trip, which includes sampling, as well as travel to meet with stakeholders and outreach events), and $870 in consumables. 

Matching funds: The PIs will match $800 in Year 1 in fuel ($140 for 2 additional trips), consumable supplies, including field equipment (waterproof paper, clipboards, field notebooks coolers, and other expendable supplies such as ziplock bags, gloves, and sun block), and $40 in Year 2 (sunblock, field notebooks).  Funds will come from Department research funds as well as the overhead accounts of the PIs.

6. Subcontracts

There are no subcontracts on this grant.

7. Construction

There will be no construction associated with this project.

8. Other

No funds are being requested in this category.

Matching funds: The graduate student working on this project will receive a tuition waiver for the summer credits during the project.  The Year 1 tuition waiver will be $2493, and the Year 2 waiver is $2618, adjusted for anticipated tuition increase, from the University.

9. Indirect (Facility and Administrative) Costs

Facilities and Administrative (F&A or indirect) costs are calculated in accordance with Georgia Southern University’s federally-negotiated F&A rate agreement (Department of Health and Human Services, effective 10/4/2012), which is currently 40% of total direct costs.  

Matching Funds: F&A costs are also calculated on matching funds listed above, in accordance with Georgia Southern University’s federally-negotiated F&A rate agreement at 40% of total direct costs.  
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G. Supplemental Information
See attached support letter from the Cannon’s Point Preserve and the attached certification document.
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