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SC Sea Grant Consortium – FY14-15 Impacts and Accomplishments 

Coastal and Ocean Landscape 

 

IMPACTS 

Improved Green Infrastructure Design for Stormwater Management in Coastal South 
Carolina 
 PI: Anand Jayakaran, Clemson University 
 
Relevance: An improved understanding of hydrological and ecological mechanisms to help 
achieve infrastructure design targets for stormwater volume and flow reduction, including soil 
and vegetation characteristics, is necessary for coastal areas. Minimal information exists about 
the hydrologic function and performance of vegetative systems in landscapes with shallow water 
tables where surface and groundwater interactions are prevalent.  Research is needed to examine 
the efficiency and effectiveness of these stormwater practices in water quantity reduction and 
water quality improvement in the managed landscape.   
 
Response:  S.C. Sea Grant researchers from Clemson University initiated an effort to develop 
improved science-based recommendations to enhance ecological function with the managed 
landscape and improve water quantity management and water quality improvement.  Five sites 
that reflect green infrastructure design practices in coastal SC are being assessed for 
ecohydrological function.  All five locations were fitted with appropriate instrumentation, and 
ground water, soil moisture, and rainfall were measured. Soil cores were extracted from each 
bioretention cell, and responses to rainfall events were characterized using soil moisture sensors 
and water table level logging transducers.   
 
Results: Due to poor infiltration conditions collected at two of the five sites, it was determined 
that these localized water tables were not connected to the regional water table. Analysis of the 
influences on the water tables found that hydraulic function of coastal bioretention cells is 
heavily dependent upon landscape position, land cover, and underlying stratigraphy. Landscape 
position and underlying hydrogeology have significant influence on effective pollutant removal 
via stormwater bioretention cells in coastal watersheds. 
 
Recap: S.C. Sea Grant-sponsored ecological research has shown that coastal bioretention cells 
were found to be an effective tool in the removal of nutrients from influent stormwater if 
properly sited. Sea Grant-developed sampling and monitoring techniques for stormwater 
bioretention cells are now being utilized by an engineering firm to assess bioretention sites in 
Charleston, SC, and stormwater managers in Horry and Georgetown counties are evaluating 
these techniques for use in their designs and installations.  
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S.C. Sea Grant Consortium Establishes the South Carolina Stormwater Ponds Research and 
Management Collaborative to Address Emerging Issues 
PI: M. Richard (Rick) DeVoe, SC Sea Grant Consortium   
 
Relevance: Stormwater ponds are intended and designed primarily for water quantity control to 
minimize localized flooding; however, they are increasingly expected to serve as a means of 
controlling water quality impacts to adjacent receiving waters through the removal and/or 
retention of pollutants.  More than 14,000 ponds exist in the coastal counties alone, but almost no 
information exists regarding their effectiveness, long-term functionality, maintenance 
requirements, and potential impacts on the adjacent coastal landscape.  Pond dredging is the 
single largest expense for most communities, and plant and algal overgrowth decreases pond-
side property values.  
 
Response: In Spring 2014, the Consortium organized the South Carolina Stormwater Ponds 
Research and Management Collaborative partnership to initiate integrated programs to address 
the pressures from the increasing use and maintenance of stormwater ponds. The Collaborative 
goals are to: (1) Develop an integrated, sustainable, economic and natural resource strategy for 
the construction, use, and maintenance of stormwater ponds, (2) Satisfy the information needs 
and concerns of existing local communities, homeowners’ associations (HOAs), businesses, and 
industries, (3) Characterize coastal stormwater ponds, and (4) Ultimately develop new and 
innovative engineering and construction practices to ensure that current and future stormwater 
ponds function without concerns associated with their management and maintenance.  
 
Results:  The Consortium was able to secure $150,000 in state appropriations and reallocate 
$100,000 in federal Sea Grant funds to foster multi-institutional engagement and initiate support 
for (1) an Inventory update and classification of stormwater ponds in coastal South Carolina, (2) 
a State-of-Knowledge Report to characterize the current knowledge and status of coastal 
stormwater ponds in South Carolina, and (3) Public awareness and outreach messaging.  
 
Recap: The S.C. Sea Grant Consortium Established the South Carolina Stormwater Ponds 
Research and Management Collaborative and secured over $250,000 in initial funding to address 
emerging issues.   
 
ACCOMPLISHMENTS 

Microbial ecology of beaches linked to productivity in near shore marine ecosystems 
PI: Harry Kurtz, Clemson University 
 
Relevance: Tourism and recreation account for 85% ($2.5 billion) of South Carolina's ocean 
dependent GDP. A significant portion of this GDP is dependent upon the health of South 
Carolina's beaches and fisheries. With the exception of beaches heavily impacted by large 
pollution events, little is known regarding the microbial ecology of South Carolina beach 
systems and the services that they provide to the near shore and estuarine marine ecosystem. 
These systems likely perform key services to the larger regional ecosystem such as the addition 
of key metal ions, and may also serve as a reservoir for vibrios and fecal bacteria.   
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Response: S.C. Sea Grant researchers at Clemson University received development funding to 
obtain key baseline data from a public beach on Isle of Palms, SC to assess microbial diversity, 
nitrogen and ferrous iron concentrations, and vibrio and fecal indicator populations to link the 
presence of these organisms to seasonal changes in microbial populations and geochemistry. 
 
Results:  Results indicate that microbial communities found in beaches play a role in the 
removal of excess nitrogen from the near shore marine ecosystem. This research also shows that 
beaches likely serve as a source of essential iron ions that are necessary for sustained 
productivity of the picoplankton community. Researchers plan to incorporate nitrogen compound 
and metal ion data in the development of predictive models for beach management with regard to 
human health. 
 
Recap:  S.C. Sea Grant research at Clemson University supported with Sea Grant development 
funds  is linking the microbial ecology of beaches to productivity in near shore marine 
ecosystems. Results may describe linkages between beach ecosystems and adjacent marine 
communities, which will enhance our understanding of the larger coastal ecosystem, including 
the persistence of pathogens. 
 
Examining Long-term Scientific Datasets to Document Changes in Key  Estuarine Food Webs 
in South Carolina 
PI: Juli Harding, Coastal Carolina University, and  Dennis Allen, University of South 
Carolina 
 
Relevance: Many of the resident species which occur in South Carolina tidal creeks and 
estuaries have wide geographic distributions and are generalists with broad habitat requirements. 
Over the coming decades, predicted temperature changes in South Carolina coastal systems are 
within their limits of thermal tolerance. However, changes in physiology and life history patterns 
could be expected with increasing water temperatures. Resident species are likely to respond by 
changing the timing and intensity of spawning, gonad conditioning, recruitment, and predator-
prey relationships set by co-occurrence of life history stages with other resident species or 
transient species that seasonally use estuarine and tidal creek habitats for nursery and forage 
grounds. Integrating information from more than 30 years of measurements with process-
oriented experiments can provide new insights into the patterns, directions, rates, and 
mechanisms of changes to these populations and habitats in the future. 
 
Response: S.C. Sea Grant researchers at the University of South Carolina and Coastal Carolina 
University are defining the ecological effects of increased winter water temperatures on intertidal 
estuarine and tidal creek habitats, using oysters and gobies as indicator species.  The effects of 
increased water temperature on reproduction, survival, and oyster-goby interactions is being 
examined to determine what impacts these changes might have on the estuary’s food chain in the 
future. 
 
Results: Researchers successfully documented the spawning seasons, and results continue to 
indicate that gobies are hatching later in the spring than expected, when water temperature is 
warmer. Potential long-term changes in the seasonal availability of oyster larvae are being  
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evaluated using the archived collections. Efforts to describe the abundance and demographic data 
of adult gobies continue, in conjunction with nest observations. Ongoing feeding experiments in 
the laboratory are examining goby larvae consumption of oyster larvae versus other possible 
planktonic prey. These experiments will provide new insights into the patterns, rates, and 
mechanisms of changes for these populations and habitats as water temperature continues to 
warm.       
  
Recap:  Preliminary results from S.C. Sea Grant-supported research at the University of South 
Carolina and Coastal Carolina University are showing that gobies are hatching in the water 
column later than expected, which may have consequences for its feeding patterns on oyster 
larvae. Changes in the interactions between these two ecologically important species could have 
ripple effects on estuarine food webs in South Carolina’s tidal creeks, salt marshes, and bays. 
Researchers are developing tools to predict the onset of naked goby nesting activity based on 
water temperature. 
 
 Assessing the Hazards of Marine Plastic Debris to Shellfish Larvae 
PI: John Weinstein, The Citadel 
 
Relevance:  Plastic debris represents one of the most pervasive and persistent pollution problems 
in the marine environment. Current evidence suggests that the presence of microplastic debris 
contributes to the decreased health and sustainability of estuarine species; however, the 
toxicological consequences of the physical presence of microplastics in the feeding appendages 
and guts of larval invertebrates are largely unknown.  
 
Response: S.C. Sea Grant researchers at The Citadel collected, sorted, counted, and weighed all 
plastic debris items collected by Beach Sweep/River Sweep volunteers at eight locations around 
Charleston Harbor in 2013, and subsequently characterized the amount and type of debris. 
Investigators then performed toxicity testing to determine impacts on mechanical blockage of the 
gut and feeding appendages, developmental effects, and pollutant transfer to the larvae. 
 
Results: A total of 3,646 plastic items were counted across all sites with a total weight of 130 
pounds. Polypropylene and polystyrene were collected in statistically higher numbers than other 
plastic items, comprising 54% of total plastic debris measured, and included plastic food storage 
containers, bottle caps, and Styrofoam containers. Sediment samples indicated that most 
microplastics were found around the high tide line. Toxicity tests demonstrated that shrimp 
exposed to 83 µm microspheres demonstrated the highest mortality at 40%, with both larger and 
smaller particles leading to mortality rates from 0-25%. Any shrimp surviving 96 hours post-
exposure were able to expel the microspheres from the gills and gut. In the developmental tests, 
weight was not significantly impacted by exposure, however transformation times were 
significantly faster, suggesting that presence of microplastics has the potential to alter 
development. Exposure tests also indicate that microplastics can facilitate the transfer of 
persistent organic pollutants (POPs) to adult organisms. Results were shared with 12 middle 
school teachers at a two-day workshop on “Microplastics in Charleston Harbor”.  
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Recap: Results from S.C. Sea Grant-sponsored research at The Citadel suggest that the presence  
 
of microplastics in estuaries and salt marshes has the potential to alter larval grass shrimp 
development and facilitate the transfer of persistent organic pollutants (POPs) to adult grass 
shrimp tissues, while also impacting the ability of the larvae to expel the microspheres from their 
gills and gut. 
 
Clonal Aging and the Molecular Basis for Sudden Marsh Dieback 
PI: Jim Morris, University of South Carolina 
 
Relevance:  “Brown marsh” has generated a great deal of interest from the public, and among 
state and local agencies, because of the potential threat to salt marsh ecosystem services. 
Diebacks occur throughout the range of Spartina, including a well-studied site in North Inlet, 
SC. It occurred in Charleston Harbor in 1985, coincident with the rediversion of the Cooper 
River (which doubled the salinity of the harbor) and during a drought. That event drew numerous 
inquiries and complaints from residents around Charleston Harbor who were concerned that 
marshes in their viewsheds were dying. The causes of sudden dieback of salt marsh grasses 
(“brown marsh”) are controversial, and despite the widespread interest among scientists, public 
officials, and private citizens, and numerous meetings, little progress has been made in 
identifying a cause.   
 
Response: S.C. Sea Grant researchers at the University of South Carolina undertook research to 
examine the hypothesis that genetically-based processes intrinsic to the Spartina populations of a 
marsh stand are important determinants of mortality. The quality of the marsh stand degrades, 
but the degradation may or may not have outward effects other than increasing the susceptibility 
to environmental stressors. Eventually a tipping point is triggered by the combination of the 
degraded marsh state and an environmental stress, and a brown marsh event occurs. Researchers 
sampled 120 plants from locations, including a known dieback site, an isolated seedling 
population, populations in varying salinity concentrations, and open and inland communities.  
 
Results: preliminary findings demonstrated that there were significant genetic differences 
between three populations within the marsh and researchers used individuals from these 
populations for the greenhouse portion of the project. Measurements were taken on a weekly 
basis to assess plant stress through measuring available photosystem reaction centers, via 
chlorophyll fluorometer, and biomass.  
 
Recap:  S.C. Sea Grant researchers at the University of South Carolina have detected significant 
genetic differences between three Spartina populations in marsh settings, and have taken weekly 
measurements to assess plant stress by measuring available photosystem reaction centers.  Study 
and analyses will continue in FY15-16. 
 
 
 



	  

	   6	  

S.C. Sea Grant Consortium Sets up Advisory Council and Hires Program Coordinator to Lead 
and Manage the South Carolina Stormwater Ponds Research and Management Collaborative 
PI: M. Richard (Rick) DeVoe, SC Sea Grant Consortium   
 
 
 
Relevance: Stormwater ponds are intended and designed primarily for water quantity control to 
minimize localized flooding; however, they are increasingly expected to serve as a means of 
controlling water quality impacts to adjacent receiving waters through the removal and/or 
retention of pollutants.  More than 14,000 ponds exist in the coastal counties alone, but almost no 
information exists regarding their effectiveness, long-term functionality, maintenance 
requirements, and potential impacts on the adjacent coastal landscape.   
 
Response: In Spring 2014, the Consortium organized the South Carolina Stormwater Ponds 
Research and Management Collaborative partnership to initiate integrated programs to address 
the pressures from the increasing use and maintenance of stormwater ponds. The Collaborative 
goals are to: (1) Develop an integrated, sustainable, economic and natural resource strategy for 
the construction, use, and maintenance of stormwater ponds, (2) Satisfy the information needs 
and concerns of existing local communities, homeowners’ associations (HOAs), businesses, and 
industries, (3) Characterize coastal stormwater ponds, and (4) Ultimately develop new and 
innovative engineering and construction practices to ensure that current and future stormwater 
ponds function without concerns associated with their management and maintenance.   
 

Results:  To guide the activities of the Collaborative, the Consortium has created the Stormwater 
Pond Advisory Council (SPAC) whose membership represents stormwater managers and 
consultants, and practitioner; realtors; government officials; scientists; and outreach specialists. 
The Council oversees Collaborative activities to ensure that they are targeted towards improving 
knowledge and management of coastal stormwater ponds. The Consortium hired a Coastal 
Environmental Quality Program Coordinator (CEQ-PC) to provide program management for the 
S.C. Stormwater Pond Research and Management Collaborative and the Consortium’s other 
water quality research and outreach programs. 
 
Recap: The S.C. Sea Grant Consortium sets up Advisory Council and hires Program Coordinator 
to lead and manage the South Carolina Stormwater Ponds Research and Management 
Collaborative, a partnership to address the many issues related to stormwater pond construction, 
management, maintenance, costs effectiveness, and functionality. 

The S.C. Sea Grant Consortium and Partners Organize and Convene the 2014 Regional 
Stormwater Pond Management Conference 
PI: April Turner, SC Sea Grant Consortium 
 
Relevance: Stormwater ponds are among the most highly used engineering practices for 
controlling stormwater quantity and improving water quality in coastal South Carolina, with 
estimates of more than 14,000 ponds located across the state’s eight coastal counties. Stormwater 
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pond systems play a significant role in watershed function, providing for flood management, 
pollution mitigation, and other amenities to communities, but they create a unique set of 
management issues. Poorly managed or aging ponds may impact the health of the pond and 
services provided, adjacent land values and profitability, and potentially, downstream water 
quality. 

 

Response: The Consortium, led by its Coastal Communities Extension Specialist, responded to 
the need to extend the latest scientific information on stormwater ponds to pond managers and 
interested stakeholders in the public and private sectors by co-organizing and co-leading a 
regional pond conference in Charleston, building on the success of an inaugural event held May 
22, 2014. The purpose of the conference was to increase awareness of the need for regular pond 
maintenance; to provide participants the information needed to overcome common challenges in 
pond management; and to integrate communities with service providers for management 
activities. The conference targeted local government staff, stormwater professionals, and 
homeowner and community associations.  

Results: More than 155 community association representatives, property and pond management 
professionals, and county and municipal employees attended. The event was an opportunity for 
participants to hear from local and regional experts, interact with organizations and businesses in 
the pond management industry, and receive valuable resource information and continuing 
education credits. Participant feedback identified future pond management, research, and 
outreach programming needs, and several communities expressed an interest in convening 
similar events in the near future. More information can be found at this webpage, 
http://www.dnr.sc.gov/marine/NERR/trainingcharlestionpondconference5-22-2014.html 

Recap: The S.C. Sea Grant Consortium, with its partners, convened a stormwater pond 
management conference that provided training and technical assistance to build capacity and 
inform more than 155 stormwater professionals, homeowners, and local government officials 
and staff. Due to overwhelming support from the participants, future conferences  are planned for 
both 2015 and 2016. 

The S.C. Sea Grant Consortium Joins with Partners to Organize and Convene Final Swash 
Project Workshop 
PI: April Turner, SC Sea Grant Consortium 
 
Relevance: Nutrients and organic matter from a combination of natural and anthropogenic 
sources are suspected of fueling hypoxic events, yet little is known about the processes by which 
they interact in coastal swashes along the Long Bay region of South Carolina in Horry County. 
In 2004, an unusually high number of flatfish were found in the nearshore waters of Long Bay (a 
“flounder jubilee”), and scientists attributed this phenomenon to abnormally low oxygen levels 
in the water. Hypoxic events such as this pose a threat to public health and tourism- and 
recreation-based economies along the Grand Strand where fishing and water sports are extremely 
popular tourist activities.  
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Response: A project team, led by the North-Inlet Winyah Bay National Estuarine Research 
Reserve (NIWB NERR) partnering with  state agencies, universities, and local governments, 
secured a NERR Science Collaborative grant funding to support the Swash Project, an effort to 
proactively work with target users and other stakeholders to study nutrient-hypoxia dynamics in 
the region and apply study results  in the formulation of science-based options for improved 
stormwater management practices and developing targeted educational efforts aimed at 
protecting and improving coastal water quality conditions in Long Bay. 
 
Results: The Consortium’s Coastal Communities Extension Specialist, in collaboration with the 
NIWB NERR Coastal Training Program Coordinator, organized and facilitated the fourth and 
final project workshop held on August 29, 2014 in Myrtle Beach, SC. The goal of the workshop 
was to review the research findings to obtain input on the final research analyses and discuss 
management implications. Over 25 people involved in water quality protection and land-use 
decision-making, including stormwater managers, municipal officials, community leaders, water 
quality educators, and interested researchers, attended the workshop. This workshop served as a 
forum for identifying future research and management needs that could be undertaken through 
future collaborative efforts. 
 
Recap: The S.C. Sea Grant Consortium and partners organized and convened a workshop for 
local decision-makers, coastal resource managers, and researchers, providing a forum for 
identifying research and management needs that could be undertaken through future 
collaborative efforts to inform land-use and stormwater management decisions. 
 
New Models for Achieving “Actionable Science” 
PI: Susan Lovelace, SC Sea Grant Consortium 
 
Relevance: Although funding agencies often specify strategic needs or targeted areas of work 
when they put out a “call for proposals,” more  effective models of engagement that involves all 
prospective beneficiaries (the scientist, the student, the outreach specialist, and the stakeholder) 
in project design, implementation, results extension and communication are needed to ensure the 
collaboration that results in impacts to communities and resource managers.   A strength of the 
Sea Grant programs is their ability to pilot new designs and methods for  science-to-management 
research.  
 
Response: The South Carolina Sea Grant Consortium is exploring a number of innovative 
models to achieve “actionable science.”   A mini-proposal “Coastal Research and Extension 
Study Group” competition held in 2014 included a Call for Proposals and included two key 
elements: (1) it identified specific needs for applied research on very specific topics, and (2) it 
included a requirement that each proposal be led by a Study Group that consisted of an academic 
institution investigator, a graduate student, and a Consortium extension specialist. While it was 
expected that each study group would function differently due to the topic being addressed and 
the expertise of the members, the intent was to have the investigators provide guidance and 
mentorship for the project,  the graduate students be largely responsible for the research work, 
and the extension specialists represent the needs and interests of the end users and ensure that 
they are engaged in the development of the project as well as the interpretation of results.   
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Results: Under the direction of the Consortium’s Assistant Director for Development and 
Extension, “Coastal Research and Extension Study Group” proposals were solicited, received 
and reviewed, and five one-year projects were funded in 2014 on specific topics identified by the 
Consortium as a result. . The topics include testing new signage about rip current avoidance, 
assessing the status of the blue crab fishery, developing blueways/greenways models for 
communities, exploring perceptions of climate change in coastal communities and identifying the 
range of attitudes and perspectives regarding the current and future value of working waterfronts.   
 
Consortium extension specialists are engaged from the proposal stage to the final report so that 
they can accurately interpret and extend the knowledge gained throughout the process directly to 
the targeted stakeholders. 
 
Recap: The SC Sea Grant Consortium is piloting novel approaches to integrate science, 
outreach, management, and policy initiatives through funding opportunities that invite our 
partners to work in new and innovative ways. In the Study-Group model, academic investigators, 
graduate students, and Consortium extension specialists form the project team to address specific 
questions defined by Consortium stakeholders 
 
S.C. Sea Grant Consortium Facilitates Collaborative Effort to Prioritize and Model the 
Volume Sensitivities of Tidal Headwaters  
PI: April Turner, SC Sea Grant Consortium 
 
Partners: South Carolina Department of Natural Resources, ACE Basin National Estuarine 
Research Reserve, University of South Carolina-Beaufort (USCB), NOAA Hollings Marine 
Laboratory, and Beaufort County  
 
Relevance: Beaufort County is a community very concerned about the threat of stormwater 
degrading its estuarine environments. The local population is particularly concerned about the 
“flashiness” of salinity changes due to stormwater influx of freshwater. Three barriers have been 
identified to implementing Beaufort County’s volume control plan: the lack of credible scientific 
data necessary to identify those watersheds and portions of creeks, which are most sensitive to 
stormwater runoff; lack of internal capacity to conduct the necessary studies; and funding 
constraints on collecting the data. 
 
Response: The Consortium Coastal Communities Specialist is assisting the SC Department of 
Natural Resources to implement a National Estuarine Research Reserve (NERR) Science 
Collaborative project, Collaborative Research to Prioritize and Model the Runoff Volume 
Sensitivities of Tidal Headwaters. The goal of the project is to address the three barriers to 
implementation of effective stormwater management policies for intended user-identified 
watersheds through acquisition of rigorous science-based supporting data. The project team 
includes additional  partners in Beaufort County, SC who will benefit by learning to better 
understand the science and scientific process that results in data that they use in their work to 
develop stormwater policies for their communities.    
 
 Results: To date, the team, including the Consortium’s Coastal Communities Specialist has 
conducted workshops engaging local stakeholders in a collaborative process to garner local  
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knowledge and input to ensure that the study results will inform stormwater management 
planning efforts in the County. Monitoring, data collection, and analysis of results are underway 
and will be completed soon. Ultimately, project efforts will provide Beaufort County with 
credible data identifying those critical waters most sensitive to stormwater runoff.  
 
Recap: Through participation in a NERR Science Collaborative Project, the S.C. Sea Grant 
Consortium is responding to stakeholder needs by organizing and conducting workshops to  
 
provide a forum for researchers to share data with Beaufort County stakeholders to inform 
stormwater policy and for incorporation into their next Stormwater Management Plan (2016-
2026) 


