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HEALTHY COASTAL ECOSYSTEMS

IMPACT

South Carolina Wetlands Programming Leads to Implementation of Enhanced 
Wetland Policies by Decision-Makers

Brooke Saari, S.C. Sea Grant Consortium
Maeve Snyder, North Inlet-Winyah Bay National Estuarine Research Reserve
Abigail Locatis Prochaska, ACE Basin National Estuarine Research Reserve
Amy Scaroni, Clemson University

Recap: S.C. Sea Grant Consortium contributed to a multi-organization team that collaborated on providing 
stakeholder wetlands education opportunities, focusing on the valuable ecosystem services provided by coastal 
wetlands and how land use activities close to wetlands and other water bodies can threaten these services.

Relevance: South Carolina has approximately 4.5 million acres of freshwater and coastal wetlands. Though 
wetlands are widely recognized, their benefits may be less so. Increases in development have led to great losses 
of the state’s wetland assets. Questions regarding wetlands, ranging from what they are to who regulates, are 
common. Consistent messaging and general outreach opportunities are needed to further wetland knowledge.

Response: A multi-organization team collaborated on bringing wetlands education opportunities to stakeholders. 
Wetlands buffers was a largely requested topic, and experts were brought together for companion webinar events 
focusing on science and design basics and putting into practice ordinance and case study examples.

Results: A total of 257 participants attended the Wetland Buffer webinar series. Of those, 184 received Continuing 
Education Units. Of the 85 participants who completed an evaluation, 72 reported increased knowledge and 66 
plan to incorporate knowledge into their job duties. A later evaluation completed by 11 people showed that 10 
did in fact use that knowledge within their jobs for zoning and land use decisions, enhancing wetland policies, and 
communication of wetland and buffer benefits.

ACCOMPLISHMENTS

S.C. Sea Grant Researchers Study Impacts of Microplastic and Tire-Wear Particles in 
Coastal Waterways

Peter van den Hurk, Clemson University
John Weinstein, The Citadel
Barbara Beckingham, College of Charleston

Recap: S.C. Sea Grant Consortium researchers found microplastic particle accumulation in stormwater pond fish 
and stormwater treatment devices.
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Relevance: Marine plastic debris is considered to be a top environmental problem and an emerging global issue 
that might affect our ability to conserve biological diversity and maintain ecological interrelationships. In 2014, a 
comprehensive survey of the occurrence of microplastic particles in Charleston Harbor was conducted, and the 
most common type was found to be black fragments from tire-wear particles produced through the abrasion of 
tires on road surfaces.

Response: Consortium researchers are characterizing the cumulative effects of microplastics, including tire 
particles, with their associated toxic chemicals on keystone estuarine organisms in stormwater detention ponds and 
salt marsh-tidal creek systems. Researchers completed chronic exposure experiments in which mummichogs were 
exposed to crumb rubber particles, examined particle accumulation in a variety of fish species, processed water and 
sediment samples at selected stormwater pond sites, and measured spatial distribution of microplastic particles in 
stormwater ponds.

Results: Significant microplastic particle accumulation was found in all fish species studied in stormwater ponds 
and pond outfalls. Decreasing concentrations and compositions of microplastics were observed from the pond 
inlets down through the tidal creeks. Concentrations of microplastics including tire wear particles were documented 
in different chambers within stormwater treatment devices and differences have been observed that will contribute 
to an analysis of how inlet structures affect microplastic capture.

S.C. Sea Grant Consortium Researchers Assess Pandemic-related Plastic Personal 
Protective Equipment in Charleston Harbor

John Weinstein, The Citadel

Recap: S.C. Sea Grant Consortium researchers found that approximately 3% of total plastic items collected in 
Charleston Harbor in fall 2021 was personal protective equipment.

Relevance: The recent COVID-19 pandemic resulted in increased use of plastic-related personal protection 
equipment combined with relaxation of local bans on single use plastics to reduce the spread of virus. This 
increased use of plastics, in combination with ongoing problems related to their improper disposal, may have 
increased the overall levels of plastic litter in the harbor. As this plastic degrades, it could contribute to higher 
abundances of microplastic particles in coastal waters, sediment, and biota.

Response: Building on their existing research, S.C. Sea Grant Consortium researchers proposed characterizing 
plastic litter around Charleston Harbor, and comparing current abundance and types of plastic litter to what was 
collected in 2013. They hope to reveal the extent of pandemic-related plastic pollution and possibly shed light on its 
sources, transport, and potential impacts.

Results: Of the 9,832 plastic items, including personal protective equipment (PPE), collected at 10 Beach Sweep 
sites, approximately 3% was PPE, primarily gloves. Overall abundance and weight of plastics collected in 2021 were 
2.7-times higher than plastics collected in 2013. No PPE was documented in 2013, while 286 items were found in 
2021.

S.C. Sea Grant Consortium Researchers Document Stream Dynamics in an Estuary 
Headwater System to Inform Planning

Tim Callahan, College of Charleston
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Recap: S.C. Sea Grant Consortium researchers developed a stream rating curve detailing the relationships between 
water level and discharge, allowing decision-makers to better understand potential impacts of development on the 
watershed.

Relevance: Estuaries are important in supporting the seafood and tourism industries, as well as ecosystem services 
of food sources, floodwater storage, and improved water quality. The study site, Huger Creek in Berkeley County, 
S.C., is a tidal freshwater stream with headwaters in the Francis Marion National Forest and is a unique ecosystem 
to study due to tidal induction and stormwater flooding interactions. This stream can serve as an analog for the 
thousands of similar portions of upper estuaries.

Response: S.C. Sea Grant Consortium researchers collected and interpreted streamflow data to determine 
important water balance relationships for this system, compare this system to other similar estuaries in this region, 
and create models to predict streamflow and nitrogen flux in this tidal freshwater system. Development of much 
of the surrounding area is being considered, and having concrete hydraulic data will help inform decision-makers 
throughout the planning process.

Results: Researchers demonstrated a connection between stream hydrology dynamics and antecedent 
moisture condition as well as tide stage. Stream water discharge was related to stream water depth, and 
the volume of stormwater runoff contributing to stream flow was positively correlated to the antecedent 
precipitation index and negatively correlated to the tide stage. Researchers are developing a stream rating 
curve in collaboration with Xylem, Inc. and the U.S. Forest Service (cloud.xylem.com/hydrosphere/public-sites/
OWA_0F9901851269438B90AAFA0BA3EA1184).

S.C. Sea Grant Consortium Plans Inaugural Research Symposium

Brita Jessen, Louis Heyward, and Susan Lovelace, S.C. Sea Grant Consortium

Recap: The first S.C. Sea Grant Research Symposium will bring together scientists, students, and stakeholders 
in May 2022 to share research impacts, build networks to address emerging issues in coastal science and 
management, and define action steps to enhance equity and community-driven solutions.

Relevance: S.C. Sea Grant Consortium staff and advisors sought an opportunity to foster an identity and value of 
the S.C. Sea Grant “brand” for Consortium-funded researchers, provide an opportunity for researchers to engage 
with staff, and offer opportunities for attendees to learn of current research.

Response: The Consortium staff conducted an interest survey of S.C. coastal and marine scientists and natural 
resources practitioners in the fall of 2021 and identified the need for a local platform to share recent work, 
develop new cross-disciplinary teams, receive training to strengthen engagement skillsets, and create successful 
Consortium-funded research proposals.

Results: Staff are planning the first symposium centered on a theme of Science + Inclusion = Solutions. The 
symposium objectives are: Share research-based success stories from Consortium-funded researchers and 
students; attract new partners and foster novel teams; provide training for researchers and students to build 
a foundation of diversity, equity, and inclusion (DEI) in research and develop long-term trust with community 
stakeholders; co-create future research priorities including DEI in S.C. coastal communities.

https://cloud.xylem.com/hydrosphere/public-sites/OWA_0F9901851269438B90AAFA0BA3EA1184
https://cloud.xylem.com/hydrosphere/public-sites/OWA_0F9901851269438B90AAFA0BA3EA1184
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S.C. Sea Grant Consortium Develops Resilience Research Action Plan Tool

Susan Lovelace, Brita Jessen, and Susannah Sheldon, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium creates an interview structure and guide to document and prioritize coastal 
resilience research needs from members of the research, resource management, and community leadership 
sectors of S.C. coastal communities.

Relevance: Programmatic opportunities to enhance coastal resiliency are being developed nationally and 
statewide, including through the newly-created South Carolina Office of Resilience. However, a comprehensive plan 
to prioritize research needs and decision-support tools has never been created for the S.C. coast. Data collection 
and analysis from coastal resilience researchers and community decision-makers is critical to build a strategic action 
plan that prioritizes resilience research needs.

Response: The Consortium is developing a Resilience Research Roadmap to identify critical information gaps for 
coastal communities and decision-makers of South Carolina for the purpose of understanding the drivers, risk, and 
community effects of environmental change; assisting community-led risk mitigation; creating tools and education 
products that enable community resilience action; developing strategies that enhance the safety, equity, and well-
being of S.C. coastal communities within the context of regional environmental change.

Results: The interview structure and a guide have been created for deployment in 2022 to document and prioritize 
coastal resilience research needs from members of the research, resource management, and community leadership 
sectors of S.C. coastal communities.

S.C. Sea Grant Consortium Leads Project to Renovate S.C. Water Monitoring 
Network

Brooke Saari and Landon Knapp, S.C. Sea Grant Consortium
Norm Levine and Duncan Williamson, College of Charleston

Recap: The S.C. Sea Grant Consortium is helping renovate the 2015 South Carolina Water Monitoring Network 
portal to meet the updated data and visualization needs of stakeholders, using funding for a dedicated student to 
focus on targeted improvements and expansion.

Relevance: The 2015 South Carolina Water Monitoring Network portal was created following Hurricane Joaquin and 
associated flooding. The tool aimed to coordinate and capture where water quality samples were being taken, what 
organization was sampling, and what was being tested. Over the following years the tool was not maintained and 
could not be utilized properly. Discussions with the Coastal Environmental Quality advisory board determined that 
this tool should be renovated.

Response: Funding was realized and a College of Charleston graduate student was hired to coordinate the 
renovation. To kick off the project, invited stakeholders were invited to discuss their needs during a workshop. 
A summary document was created to guide discussions on what could and could not be accomplished. A list of 
voluntary beta testers was compiled for a first draft review of the tool.

Results: A student was hired for the project and a stakeholder workshop convened with 15 stakeholders 
representing various organizations around the state. The completion of a new water monitoring tool is estimated 
during Summer 2022. The final tool will have gone through beta testing and updates, and a user direction fact sheet 
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and long-term maintenance plans will be implemented.

S.C. Sea Grant Consortium Participated in Coordination of the Healthy Pond Virtual 
Series

Brooke R. Saari, S.C. Sea Grant Consortium
Maeve Snyder, North Inlet-Winyah Bay National Estuarine Research Reserve
Abigail Locatis Prochaska, ACE Basin National Estuarine Research Reserve
Guinn Wallover, Beatriss Calhoun, and Ellen Sturup Comeau, Clemson University

Recap: S.C. Sea Grant Consortium staff contributed to the design, implementation, and facilitation of a healthy 
ponds program series focused on pond owners and homeowners associations in coastal South Carolina.

Relevance: In South Carolina, stormwater ponds are the most common structural best management practice for 
regulating stormwater runoff, particularly in coastal areas where development rates are high. Despite their benefits, 
they create a unique set of management issues without proper maintenance. Some of the most common barriers 
to pond maintenance include lack of awareness of responsibility, misinformation on best management techniques, 
and financial costs.

Response: The Consortium, along with partners, organized and implemented a regional pond education series 
called the Healthy Pond Series. The program was tailored to the regions within the coastal zone, in mostly virtual 
format. Six interactive programs focused on extending the latest stormwater pond scientific information, resources, 
guidance, and tools to pond managers and owners. The goal was to create an opportunity for pond owners to learn 
and share pond management techniques.

Results: These webinars allowed 268 participants to learn about dredging, erosion, pond inspection, aquatic plant 
management, nutrients, and wildlife. Participants included multiple government levels, homeowners associations, 
academia, and the private sector. A post-event survey (32% response rate) revealed that respondents increased 
knowledge (97%), learned something new (86%), and felt that attending these events was a good use of their time 
(86%).

Stakeholders Continue to Make Use of S.C. Sea Grant Consortium’s Stormwater 
Ponds Report

Brooke Saari, S.C. Sea Grant Consortium

Recap: Since publication, the State of the Knowledge Report on Stormwater Ponds continues to be a used and 
valued resource for South Carolina.

Relevance: More than 9,000 residential stormwater ponds in the eight coastal counties of South Carolina are 
providing numerous benefits, including control of stormwater runoff and improvement of water quality. In order 
to maintain and enhance the functionality of the stormwater ponds, we need to ensure that our coastal residents, 
stormwater managers, and researchers have access to the most relevant information, tools, and resources needed 
to make sound management decisions, communicate their efforts, and inform sustainable behaviors.

Response: The S.C. Sea Grant Consortium coordinated the development of the state of knowledge (SOK) report 
on stormwater ponds in South Carolina, published in 2019. Since publication, the SOK report and the executive 
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summary serve as outreach products to improve public knowledge regarding stormwater ponds.

Results: The executive summary of the SOK report was provided to various audiences since publication, with 
more than 300 copies distributed and 79 copies downloaded (29 downloads this past year). The SOK report has 
been accessed 539 times, and the PDF was downloaded 189 times (69 in the past year). These products have been 
used by other outreach organizations such as Clemson Extension and the Ashley Cooper Stormwater Education 
Consortium.

S.C. Sea Grant Consortium Coordinates New Coastal Environmental Quality 
Extension Advisory Committee

Brooke Saari, S.C. Sea Grant Consortium

Recap: The Coastal Environmental Quality Extension (CEQ) specialist continues to build meaningful programs with 
input from external partnerships within the established CEQ Advisory Committee.

Relevance: In April 2020, the S.C. Sea Grant Consortium hired the new CEQ Program Specialist to establish a 
sustainable extension program within the Healthy Coastal Ecosystems focus area, more specifically related to 
stormwater and related issues in South Carolina. Building a successful extension program requires inclusive and 
constructive collaboration with partners throughout the state to enhance our reach into the important communities 
we serve.

Response: In August 2020, the Consortium convened the first CEQ Extension Advisory Committee meeting. The 
purpose of the committee is to discuss and identify current issues impacting our coastal natural resources and the 
communities dependent upon them, and assisting with the formulation of solutions to address the identified needs 
of our constituents through strategic planning priorities. Several relevant stakeholder groups with an interest in 
healthy coastal ecosystems participated, resulting in a committee of nine partners.

Results: Feedback was gathered through two meetings in 2021, specifically focused on efforts within the three 
Coastal Environmental Quality program focus areas: stormwater, water quality and environmental health. Input 
is continually sought to build and support programming efforts. This committee will continue to be critical to the 
growth and continued successes of the CEQ program.

Beaufort Stormwater Pond Management Conference Co-organized by S.C. Sea 
Grant Consortium

Brooke Saari and April Turner, S.C. Sea Grant Consortium
Ellen Sturup Comeau, Clemson University
Abigail Locatis Prochaska, ACE Basin National Estuarine Research Reserve

Recap: The S.C. Sea Grant Consortium co-organized the hybrid format pond management conference that provided 
training and technical assistance to 41 stormwater professionals, homeowners, and local government officials and 
staff in Beaufort County. Similar conference planning is underway for the greater Charleston and the Grand Strand 
regions of the South Carolina coast in 2022.

Relevance: In South Carolina, stormwater ponds are the most common structural best management practice for 
regulating stormwater runoff, particularly in coastal areas where development rates are high. Despite their benefits, 
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they create a unique set of management issues without proper maintenance. Some of the most common barriers 
to pond maintenance include lack of awareness of responsibility, misinformation on best management techniques, 
and financial costs.

Response: The Consortium, and partners, organized and led a regional pond conference October 26-28, 2021, 
extending the latest stormwater pond scientific information, resources, and tools to public and private-sector 
pond managers and owners. Goals of this event were to increase awareness of pond purpose and need for regular 
maintenance, provide information and tools to overcome common pond management challenges, and integrate 
pond owners and managers with service providers to assist in inspections and management actions.

Results: Forty-one participants, including property managers, homeowners association representatives, and 
pond management professionals, attended the conference. Conference evaluations had a 75% response rate and 
indicated that 95% learned something new and 37% will apply something they learned to improve their stormwater 
pond.

S.C. Sea Grant Consortium Conducts Flooding 411 Effort to Educate Stakeholders

Brooke Saari and Sarah Watson, S.C. Sea Grant Consortium
Ellen Sturup Comeau, Guinn Wallover, Beatriss Calhoun, and Kim Morganello, Clemson University
Maeve Snyder, North Inlet-Winyah Bay National Estuarine Research Reserve
Abigail Locatis Prochaska, S.C. Department of Natural Resources

Recap: S.C. Sea Grant Consortium assisted with four webinars for Flooding 411, an educational program addressing 
flooding issues faced by coastal South Carolina residents.

Relevance: Approximately 27% of the population of South Carolina lives in the coastal area, which is prone to be 
impacted by flooding. Many residents in the coastal zone indicated on stormwater program evaluations the need 
for flooding information - how it impacts them, what to expect, how to respond and how to prepare. As impacts are 
projected to increase with changes in climate and sea levels, providing residents with information on flooding and 
mitigation was an important need.

Response: The Consortium members worked with the program team on a needs assessment sent to stakeholders. 
We also assisted in planning the summer series, coordinating speakers, providing content, and moderating. Four 
90-minute webinars addressed flooding issues facing coastal South Carolina residents, with various scientific and 
government experts delivering information on flooding safety, property protection, community impacts, and who to 
contact.

Results: The series kickoff was a success, with a range of 93 to 138 participants attending each of the four webinars, 
representative of South Carolina and other states. Approximately 151 South Carolina Planning Education Advisory 
Committee Continuing Education Unit certificates were awarded throughout the series, equating to $34,172 in 
economic benefit. Overall 95% of survey respondents indicated these webinars were worthwhile to attend, 100% 
learned something new and 67% plan to apply their knowledge.

S.C. Sea Grant Consortium Conducts with Water Chats, a Water Quality Technical 
Training Program

Brooke Saari and Matthew Gorstein, S.C. Sea Grant Consortium
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Guinn Wallover, Clemson University

Recap: Water Chats is a new water quality technical training program designed to connect natural resource 
professionals and decision-makers with the latest water quality research in the state to inform management 
decisions.

Relevance: Water has defined South Carolina through settlements, culture, tourism, drinking water, recreation, 
food, and habitats. Natural resource managers depend on research to inform their decisions. However, obtaining 
applicable research can be an issue, with a disconnect between resource managers and researchers. Water Chats 
was created to bridge this gap by facilitating access to and use of new and emerging water quality research to 
inform natural resource management decisions in South Carolina.

Response: To inform the program focus and identify needs, a technical advisory group was convened, called 
the Water Chats Advisory Council. The members represented a diverse group of stakeholders from various 
organizations with water quality interests throughout the state, spanning government, non-government 
organizations, industry, extension and academia. Group input was used to initiate the planning of the 2022 summer 
webinar series and content.

Results: Several planning meetings were held in 2021, including two full advisory meetings and four subcommittee 
meetings, with 62 total attendees with some participating in multiple meetings. This group identified four main topic 
areas: emerging contaminants, harmful algal blooms, stormwater control measures, and source water protection. In 
addition, program leads worked on a student abstract call and pitched a special issue journal proposal, all of which 
will be underway in 2022.

S.C. Sea Grant Consortium Revitalizes South Carolina Low Impact Development 
Atlas

Emmi Palenbaum, April Turner, and Landon Knapp, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium recently remodeled and updated the S.C. Low Impact Development (LID) 
Atlas, an online tool that displays current LID projects statewide, and created an interactive GIS map and a data 
entry survey for individuals and organizations to submit entries for both publicly and privately owned LID sites.

Relevance: The goal of the atlas is to share information among communities and organizations so low impact 
development projects can serve as models for communities trying to address stormwater and growth-related issues 
in South Carolina. The atlas was previously hosted elsewhere and required reformatting to display LID entries in a 
concise and up-to-date system.

Response: In spring of 2021, the previous LID project entries were checked for accuracy and new points of contact 
were established for each up-to-date site. The map was then developed to display all of the projects and to provide 
key information gathered from the data entry survey, such as the type of LID site, contact information of the 
property owner, the physical address or coordinates for the site, project summary, and more.

Results: The finalized GIS map, entry survey, and resources about Low Impact Development projects are now 
hosted on the S.C. Sea Grant Consortium website and are ready to receive new entries.
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SUSTAINABLE COASTAL DEVELOPMENT AND ECONOMY

ACCOMPLISHMENTS

S.C. Sea Grant Consortium Reinvigorates S.C. Clean Marina Program and Hosts 
Certification Workshop

Shelly McComb and April Turner, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium and partners recently took over coordination of the South Carolina Clean 
Marina Program. After nearly three years of dormancy, the first certification workshop was held in August 2021. This 
momentum is expected to continue into the following years to certify more marinas in South Carolina.

Relevance: South Carolina’s Clean Marina Program promotes environmentally friendly practices to reduce pollution 
from marinas and improve local water quality. The workshop provides a hands-on engagement to educate marina 
operators about the program and best practices.

Response: The South Carolina Clean Marina Program’s technical advisory committee recognized a need to continue 
development of the program and promote clean management practices. The workshop was planned in a central 
location with nearly all committee members in attendance.

Results: A certification workshop was held in August 2021 at the S.C. Department of Natural Resources’ Outdoor 
Classroom at Fort Johnson. Representatives from 11 marinas were in attendance, with five marinas seeking 
recertification and six marinas seeking certification for the first time. The planning, organization, and administration 
provided by the Consortium for this workshop is estimated to have provided an economic benefit of $3,689 based 
on registration fees, travel costs, and opportunity costs of time.

S.C. Sea Grant Consortium Updates S.C. Clean Marina Program Guidebook and 
Checklist

Shelly McComb, April Turner, and Crystal Narayana, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium and Partners revised the S.C. Clean Marina Program’s Guidebook and 
Checklist through research of relevant best management practices and applicability to marina operations.

Relevance: The S.C. Clean Marina Program’s Guidebook serves as an extensive resource for marina managers to 
understand what practices constitute a certified S.C. Clean Marina. It complements the S.C. Clean Marina Program’s 
Checklist, which assists marina managers in inspecting their facility once they have an understanding of the overall 
requirements.

Response: The S.C. Clean Marina Program’s technical advisory committee recognized a need to modernize both the 
Guidebook and Checklist to reflect regulations and best management practices in 2021.

Results: The Guidebook was extensively updated with input from the technical advisory committee and proofread 
by the S.C. Sea Grant Consortium Communications team. Newly printed copies were distributed to all members of 
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the technical advisory committee. Items on the Checklist correspond to page numbers in the Guidebook for ease of 
cross referencing.

S.C. Sea Grant Consortium Updates S.C. Clean Marina Program Website and Begins 
a Periodic Newsletter

Shelly McComb, April Turner, and Crystal Narayana, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium and partners designed a new website for the S.C. Clean Marina Program and 
launched a periodic newsletter to actively engage with certified marinas and partners.

Relevance: The reinvigoration of the S.C. Clean Marina Program required a revitalized means of sharing new and 
emerging information and promoting the program.

Response: The S.C. Clean Marina Program’s technical advisory committee recognized a need to inform and engage 
with the marina management and regulation audience. The Consortium led the development of a new website to 
serve as a central resource for all Clean Marina Program content and a newsletter that will provide more detailed 
stories related to the program.

Results: The S.C. Clean Marina Program’s website officially launched in the summer of 2021. Content includes a 
map of all certified marinas in the state, resources like the guidebook and checklist, overview of the certification 
process, and technical advisory committee contact information. The newsletter highlighted the recent certification 
workshop, introduced the technical advisory committee, cross-referenced the website, and provided information 
about abandoned vessel removal.

S.C. Sea Grant Consortium and Partners Provide Accredited Training Program to 
Real Estate Professionals

Susan Lovelace, April Turner, Emmi Palenbaum, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium and partners taught a series of accredited continuing education courses 
for 284 real estate professionals, with nine virtual trainings providing information and resources about important 
coastal issues for agents to share with clients.

Relevance: With South Carolina coastal population growth continuing at a rapid pace, real estate professionals 
(REPs) are often the primary contact for new residents and business owners. REPs continue to be a key audience for 
new information and resource sharing. In addition to their connection to coastal newcomers, REPs have incentive 
to serve as advocates for natural resource policies and decisions because their industry relies on healthy coastal 
resources and resilient communities.

Response: In an effort to provide science-based information on important issues, the Consortium and S.C. Coastal 
Information Network partners continued teaching Calling the Coast Home, a series of four courses offered to 
coastal real estate professionals as continuing education electives. Additional instructors were certified to teach 
these accredited course modules, which cover the topics of coastal ecosystem/biodiversity, water quality, flooding 
and flood maps, and building regulations in coastal zone critical areas.

Results: Nine accredited courses were taught virtually by the Consortium and partners throughout the year 
with 284 real estate professionals participating in one of the four course modules offered. Course materials and 
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resources are available on the S.C. Coastal Information Network website. The Consortium’s effort for these trainings 
is estimated to have provided an economic benefit of $9,993 based on the provision of continuing education credits 
at a discounted rate and opportunity costs of time.

Consortium and Partners Offer Training on Implementing Low Impact 
Development on Challenging Sites

April Turner, S.C. Sea Grant Consortium

Recap: In an effort to remove barriers to low impact development (LID) implementation in coastal South Carolina, 
the S.C. Sea Grant Consortium co-organized a virtual workshop providing training focused on strategies to 
overcome design constraints on sites with challenging conditions.

Relevance: Many coastal decision-makers, stormwater engineers, and design professionals find it challenging 
to implement low impact development (LID) techniques for mitigating stormwater impacts. They need expertise, 
guidance, and resources to remove barriers to implementing LID practices on the community level, neighborhood 
scale, and site scale. Recent informal assessments revealed that training is still needed to introduce new users to 
the coastal S.C. LID manual, demonstrate its utility, and dispel lingering perceptions surrounding the use of LID.

Response: Building on previous LID workshops focused on using the coastal SC LID manual tools, the Consortium 
and partners organized an online training held April 7, 2021, addressing how to overcome barriers to implementing 
LID for challenging sites (e.g., poorly drained soils, shallow water table, or high impervious area). This two-hour 
training included presentations addressing specific design practices, demonstration design exercises for different 
site conditions, and local case studies.

Results: Over 100 participants, including engineers, landscape architects, municipal staff and other stormwater 
design professionals, attended the workshop. Participants performed site design application exercises and learned 
about local case studies to overcome barriers to implementing LID on sites with challenging conditions. Evaluations 
indicated 93% of attendees thought participating was a good use of their time. Over 78% indicated the workshop 
increased their LID knowledge.

S.C. Sea Grant Consortium Assists Nature-based Tourism Industries Coping with 
the Impacts of the COVID Pandemic

April Turner, S.C. Sea Grant Consortium

Recap: With funding from a Direct Marketing Support grant, the S.C. Sea Grant Consortium helped develop and 
implement marketing strategies to deal with the impacts of the COVID pandemic on the S.C. Nature-Based Tourism 
Association and its small business members, ultimately enhancing the resilience of the nature-based tourism 
industry.

Relevance: Nature-based tourism businesses rely heavily on visitors to our state’s communities for their business. 
As a result of the shutdowns caused by the pandemic, many small businesses from this sector experienced service 
disruption and financial burdens. As the tourism market recovers, it is important that this industry remains visible 
in the marketplace so that locals and visitors are aware of sustainable nature-based and outdoor recreation 
opportunities.



14

Response: Using funding from a Direct Marketing Support grant ($22,500) to assist with the recovery and enhance 
resilience of small nature-based businesses, the Consortium has been working with regional tourism experts and 
agencies to develop and implement market strategies. Project efforts are focused on identifying ways to strengthen 
this sustainable sector now and into the future.

Results: The rapid response activities provided direct support to develop and build marketing strategies for a 
statewide nonprofit organization, the South Carolina Nature-Based Tourism Association (SCNBTA) and its small 
business members. SCNBTA members, including outdoor outfitters/guide operations, benefitted from promotion 
through the enhanced website and marketing products (e.g., updated rack cards, decals, membership flyers). 
Other successes included the recruitment campaign, increasing SCNBTA membership by 50% during the year, and 
professional development opportunities for SCNBTA members.

S.C. Sea Grant Consortium Manages S.C. Coastal Information Network to 
Coordinate Efforts from Various Entities

April Turner, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium managed the SC Coastal Information Network, which enhances coordination 
of outreach efforts and the strategic dissemination of information to coastal communities, including low impact 
development workshops, accredited continuing education courses for real estate professionals, and the newly 
redesigned S.C. Low Impact Development Atlas.

Relevance: Communication and coordination among agencies and organizations in coastal South Carolina 
providing outreach education to coastal communities has been challenging in the past. Information providers were 
often unaware of other similar outreach efforts underway targeting community leaders, local government staff, 
and residents. There was a need to avoid duplication of efforts, leverage scarce resources, and maximize program 
benefits.

Response: The Consortium organized the South Carolina Coastal Information Network (SCCIN) to improve 
communication and coordination among coastal outreach providers in 2006. The Network consists of more than 
20 representatives from federal and state agencies, regional and local governments, and private organizations. 
Working with SCCIN partners, the network has expanded to serve its common audiences in a more organized, 
coordinated, and efficient manner while providing quality training programs and resources to constituents.

Results: The Consortium’s most recent collaborations with SCCIN partners include S.C. Low Impact Development 
Manual workshops, accredited continuing education courses for real estate professionals, and the redesigned S.C. 
Low Impact Development Atlas. The Consortium continued to facilitate and organize virtual network meetings (April 
4 and September 30) and maintain the SCCIN website event calendar and resource portal (www.sccoastalinfo.org), 
with over 6,000 page views from visitors accessing the site’s resources, training opportunities, and other events.

S.C. Sea Grant Consortium Provides Leadership to Nature-Based Tourism in South 
Carolina

April Turner, S.C. Sea Grant Consortium

Recap: Through the activities of the Coastal Communities specialist, the Consortium has continued to support the 
S.C. Nature-Based Tourism Association, providing technical assistance, conference planning, and small business 

https://www.sccoastalinfo.org/
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promotion to help ensure the economic viability and resource sustainability of the South Carolina nature-based 
tourism industry in light of steadily growing demand.

Relevance: Tourism is an important economic driver for South Carolina, with an estimated $18.5 billion impact 
in 2020. Despite COVID pandemic impacts, the demand for nature-based tourism and outdoor recreation soared 
in 2021. People are increasingly drawn to the state, with both residents and tourists taking advantage of the 
opportunities the state’s natural and cultural resources provide. It is more important than ever to help ensure an 
economically viable and sustainable nature-based tourism industry in South Carolina.

Response: The Consortium supports sustainable statewide, nature-based tourism and outdoor recreation through 
its involvement with the S.C. Nature-Based Tourism Association (SCNBTA). The Consortium’s Coastal Communities 
(CC) specialist serves on the SCNBTA Board of Directors, providing technical guidance and leadership service, 
including website administration and program planning for the quarterly board meetings, annual conferences and 
workshops, as well as coordinating and developing marketing and membership strategies.

Results: As the conference co-chair, the Consortium’s Coastal Communities specialist organized and facilitated the 
association’s virtual 2021 conference. Throughout the year, she served as website administrator, updating content 
and assisting new members with creating user profiles and getting the most out of website features and other 
SCNBTA benefits. She also continues to serve on the membership and marketing/communication committees, 
focusing on producing the newsletter and member marketing and promotion.

S.C. Sea Grant Consortium Helps Lead National Sea Grant Tourism Effort to Build 
Partnerships

April Turner, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium, Georgia Sea Grant, Hawaii Sea Grant, and Oregon Sea Grant staffers led an effort 
to encourage greater integration and participation among members of the National Extension Network, including 
an extension tourism training organized as a part of the NET Conference in November 2021.

Relevance: Tourism plays a significant role in the economies of coastal and Great Lakes states, with significant 
contributions to jobs, tax revenues, and quality of life. Science-based management of tourism in coastal 
communities is vital. Sea Grant has the opportunity to greatly increase the well-being of coastal communities 
by taking on a prominent role in tourism and outdoor recreation management science and community training 
through its research, extension and outreach, and communication programs.

Response: Building on the previous work of the National Sea Grant 2018-2028 Sustainable Coastal Tourism 
Vision Plan, the S.C. Sea Grant Consortium, in Partnership with the Georgia, Hawaii, and Oregon Sea Grant state 
Programs, secured grant funding from the National Sea Grant Office ($133,828) to further vision plan goals and 
recommendations.

Results: With this funding support, project partners continued to work with the NET Design Team to reestablish 
and strengthen relationships with Land Grant Extension engaged in tourism-related programming. An extension 
tourism training was organized and implemented as a part of the NET Conference in November 2021, attended by 
17 Sea Grant program staff from across the county.
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S.C. Sea Grant Consortium Writes Successful Grant Proposal to Implement Gullah 
Geechee Environmental and Energy Conference

Matt Gorstein, S.C. Sea Grant Consortium
Marilyn Hemingway, Gullah Geechee Chamber of Commerce

Recap: S.C. Sea Grant Consortium develops partnership with the Gullah Geechee Chamber of Commerce and 
helps them apply for, and get awarded, funding to implement the 2021 Gullah Geechee Environmental and Energy 
Conference.

Relevance: People of color in South Carolina have often been disenfranchised and under-resourced, leading to 
an awareness gap on what these changing environmental conditions mean for the long term sustainability of 
their communities, as well as what adaptation solutions are optimal for their local context. Engaging frontline 
communities, especially historically underserved communities, is imperative to enhancing resilience to climate 
change.

Response: The Consortium identified a suitable funding opportunity through the Climate Reality Project 
and assisted the Chamber in submitting a successful grant proposal to implement the 2021 Gullah Geechee 
Environmental and Energy Conference. The conference’s goal was to enhance climate change awareness and 
environmental literacy amongst black, indigenous and people of color communities in coastal South Carolina to 
advocate for socially optimal and sustainable adaptation solutions in their communities.

Results: The Gullah Geechee Environmental and Energy Conference was held in October of 2021, providing a forum 
for knowledge between community members, community leaders, and experts in climate change impacts and 
sustainable planning, including scientists, planners, extension specialists, and advocates.

S.C. Sea Grant Consortium Ocean Economy Report Wins S.C. Notable State 
Document Award

Matt Gorstein and Crystal Narayana, S.C. Sea Grant Consortium

Recap: In 2020, S.C. Sea Grant Consortium published Assessing South Carolina’s Ocean Economy report to detail 
the status, trends, and future outlook for South Carolina’s ocean economy. This report won an S.C. Notable State 
Document Award in 2021.

Relevance: Documenting and monitoring the market and non-market economic benefits of ocean and coastal 
natural resources is important when evaluating policy decisions, and for understanding the level of dependence 
that a given coastal community may have on ocean and coastal natural resources. South Carolina’s ocean and 
coasts support a wide variety of industries including commercial fishing, recreational fishing, aquaculture, tourism, 
ports/harbors, shipbuilding, and sand mining.

Response: Assessing South Carolina’s Ocean Economy was published in 2020. This report provided an overview 
of South Carolina’s ocean economy based on the data available; expanded upon NOAA information to examine 
other market and non-market economic values; identified ocean economy sectors for potential future growth; and 
discussed how the health of natural resources provides a foundation for economic activities along the coast. This 
past year, the report’s infographic was updated with new data.

Results: The report helped quantify and explain the impact of the ocean economy in South Carolina. By honoring 
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the report as one of the top 12 state government documents of 2020, the S.C. State Library recognized the 
importance of the information and how well it was presented.

S.C. Sea Grant Consortium Assistant Director Contributes to Two Podcasts by 
Discussing Ocean Economy

Matt Gorstein, S.C. Sea Grant Consortium

Recap: Matt Gorstein, S.C. Sea Grant Consortium’s Assistant Director for Development and Extension, was 
featured on two podcasts related to South Carolina’s Ocean Economy – the S.C. Business Review and the American 
Shorelines Podcast Working Waterfront Series.

Relevance: Documenting and monitoring the market and non-market economic benefits of ocean and coastal 
natural resources is important when evaluating policy decisions, and for understanding the level of dependence 
a given coastal community may have on ocean and coastal natural resources. South Carolina’s ocean and coasts 
support a wide variety of industries including commercial fishing, recreational fishing, aquaculture, tourism, ports/
harbors, shipbuilding, and sand mining.

Response: After the Consortium published Assessing South Carolina’s Ocean Economy in 2020, Matt Gorstein 
had opportunities to promote and disseminate the report through various mediums, including podcasts. Gorstein 
was interviewed as a coastal economics expert on the S.C. Business Review and the American Shorelines Podcast 
Working Waterfront Series. Special consideration was given to non-market ecosystem service benefits.

S.C. Sea Grant Consortium publishes The Economic Benefits of South Carolina’s 
Beaches and Barrier Islands

Matt Gorstein, S.C. Sea Grant Consortium

Recap: An outreach document, methods appendix, and fact sheet to document the economic benefits of beaches 
and barrier islands in South Carolina was drafted, reviewed by external experts, and published by S.C. Sea Grant 
Consortium in 2021.

Relevance: South Carolina’s beaches and barrier islands, including beaches, dunes, and wetlands, produce a wide 
variety of benefits, contributing to the culture, lifestyle, and well-being of its residents. South Carolina’s beaches and 
barrier islands provide jobs, recreational opportunities, coastal protection, critical habitat for bird and turtle species, 
and aesthetic beauty, among other ecosystem services.

Response: S.C. Sea Grant Consortium conducted an investigation of existing data and literature to better 
characterize the estimated economic benefits of the state’s beaches and barrier islands, including both market 
and non-market benefits. Ecosystem service valuation studies are selected for benefit transfer based on the 
appropriateness of the estimates for South Carolina. Employing this method allows us to estimate the economic 
benefits of beaches and barrier islands in South Carolina at statewide scale.

Results: The Consortium estimated value ranges for the following ecosystem services provided by beaches and 
barrier islands in South Carolina: Recreation ($1.52 billion - $3.09 billion per year); coastal protection provided by 
wetlands ($329 million - $447 million per year); carbon storage ($1.72 million - $5.12 million per year); water quality 
protection ($66.54 million - $83.08 million per year); water supply protection ($4.21 million - $5.33 million per year); 
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and the presence of sea turtle habitat ($8.80 million - $12.55 million per year).

S.C. Sea Grant Consortium Supports the New S.C. Office of Resilience

Susan Lovelace, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium serves as a member of the advisory committee and supports the new S.C. 
Office of Resilience, as it develops a state-wide resilience plan. The Consortium facilitates access to coastal data and 
planning best practices in S.C. and other regions.

Relevance: The S.C. Office of Resilience was established by the S.C. legislature July 1, 2021 to develop and 
implement a Strategic Statewide Resilience and Risk Reduction Plan and to operate both the Disaster Relief and 
Resilience Reserve Fund and the South Carolina Resilience Revolving Fund. The Consortium was included in the 
legislation as a member of the advisory committee for the resilience plan.

Response: The Consortium has served as a coastal sounding board for planners and provides connections to 
resilience offices in other states and to similar resilience plans. Due to the experience of Consortium staff and 
researchers in climate changes and impacts, vulnerability and hazard assessment, adaptation planning and sea 
level rise, staff have served on all SCOR subcommittees, including those focused on data, environment, community 
services/equity, infrastructure, and economic activity.

Results: The South Carolina Office of Resilience (SCOR), supported by the Consortium, is developing a resilience 
plan for the state that includes impacts of our changing climate, particularly rain intensity and sea level rise. The 
Consortium works with the SCOR to provide outreach and engagement in coastal areas and will assist SCOR in 
implementing the plan.
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WEATHER AND CLIMATE RESILIENCE

IMPACT

S.C. Sea Grant Consortium Compiles Archive of State Resilience Planning Efforts

Taylor Allred and Matt Gorstein, S.C. Sea Grant Consortium

Recap: The South Carolina Resilience Planning Archive is a new research tool on the S.C. Sea Grant Consortium 
website that provides easy access to recent planning documents from local governments and other entities across 
the state that focus on resilience or include a resilience element.

Relevance: The archive was developed for the South Carolina Office of Resilience (SCOR) and State Climatologist 
Hope Mizzell, who is procuring state funding for the Consortium to maintain it. Prior to launch, SCOR struggled 
to answer the question, “what is everyone doing on resilience?” The archive is the first central hub for South 
Carolina resilience plans and resolves the impracticality of local planners needing to search for hundreds of plans 
individually to identify best practices.

Response: S.C. Sea Grant Consortium graduate resilience assistant Taylor Allred gathered, coded, and uploaded 
relevant reports available online from local governments, state and federal agencies, and non-governmental 
organizations. Allred also developed an online resilience plan submission form and reviewed the included plans to 
determine and code in the archive whether they considered future environmental conditions. As of April 7, 2022, 
the archive contains 372 plans.

Results: The archive is being utilized by the South Carolina Office of Resilience in the ongoing development of the 
first Strategic Statewide Resilience and Risk Reduction Plan. Local planners are also utilizing the archive. In addition, 
Allred and S.C. Sea Grant Consortium Executive Director Susan Lovelace were interviewed by Live 5 News and the 
Associated Press, explaining the archive and offering the public reasons they might find the archive useful, such as 
anticipating community flooding impacts.

ACCOMPLISHMENTS

S.C. Sea Grant Consortium Awarded Funds from NOAA Climate Program Office to 
Assess Sea Level Rise in Beaufort County

Brita Jessen, Sarah Watson, Susan Lovelace, Landon Knapp, Katie Finegan, S.C. Sea Grant 
Consortium
Alicia Wilson, University of South Carolina
Norm Levine, Matt Nowlin, College of Charleston

Recap: The S.C. Sea Grant Consortium and partners were awarded funds from the NOAA Climate Program’s 
Adaptation Sciences Program to assess groundwater levels in Beaufort County.

Relevance: Coastal communities have approached planning for sea level rise in varying ways. However, many of 
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those methods focus on flooding without necessarily connecting surface inundation with what happens below 
ground and to the systems that allow us to live in places. Co-production methods are being increasingly emphasized 
as means to achieve advancements in resilience to climate change.

Response: The Consortium formed an interdisciplinary team of researchers and extension professionals and was 
awarded $300,000 to investigate the “so what” part of how sea level rise affects communities by studying how 
these systems may be disrupted by extreme events and sea level rise. By taking a proactive approach, we can then 
help communities better plan for these failures and reduce the disruption and damage that will come as sea level 
continues to rise.

Results: Ten groundwater well sites have been identified, and engagement with community members has begun in 
four neighborhoods.

S.C. Sea Grant Consortium Conducts Vulnerability Assessment for the Town of 
Edisto Beach

Sarah Watson, Landon Knapp, Matt Gorstein, Shelly McComb, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium led the development of a vulnerability assessment for the Town of Edisto 
Beach.

Relevance: Edisto Beach is a tiny and low-lying barrier island already experiencing substantial impacts from 
flooding and sea level rise, including routinely failing septic systems, persistent street flooding from tidal flooding 
and heavy rain, and corroding underground infrastructure. The Consortium was approached in February 2020 by 
Edisto Beach town leaders for assistance in understanding future risks and impacts related to sea level rise and 
flooding.

Response: The Consortium identified the opportunity to assist Carolinas Integrated Sciences and Assessments 
with continuing their Vulnerability Consequences and Adaptation Planning Scenarios process research as the town 
had not done any prior planning. Community engagement took place in 2020 and 2021. The College of Charleston 
Lowcountry Hazards Center assisted by providing high resolution bathtub model mapping and using various 
approaches to collect flooding data from residents.

Results: Edisto Beach’s first ever vulnerability assessment - a 55 page report reviewed by six external experts, 
details tipping points for when municipal services, as currently existing, may cease to function effectively. It also 
highlights resident and town staff concerns for the future and presents potential next steps, including a detailed 
analysis of groundwater rise and development of groundwater impact timelines based on sea level rise scenarios.

S.C. Sea Grant Consortium Provides Coordination and Technical Assistance for 
Beaufort County Sea Level Rise Task Force

Sarah Watson, S.C. Sea Grant Consortium

Recap: Beaufort County is developing a long-term resilience plan and updating its comprehensive plan with 
technical assistance from S.C. Sea Grant Consortium, which in 2021 finalized its draft of the resilience plan and 
submitted it to the county.

Relevance: Beaufort County has substantial vulnerabilities to flooding and sea level rise. As such, the county has 
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worked with the Consortium since 2012 on sea level rise planning. The Consortium developed, in partnership 
with the Carolinas Integrated Sciences and Assessments, a sea level rise action plan for the county in 2015, 
recommendations from which were incorporated in the county’s comprehensive plan.

Response: Consortium staff has submitted its draft of the long-term resilience plan to the county for it to revise 
and finalize. The Consortium also was awarded a $300,000 Adaptation Sciences program grant that will accomplish 
multiple recommendations included in the long-term resilience plan and the new comprehensive plan.

Results: The county is finalizing a new long-term resilience plan that highlights specific steps the county can take to 
increase resilience. Municipalities that are serving on the task force can incorporate the recommendations into their 
future planning work. Several recommendations in the draft plan have been woven throughout the comprehensive 
plan, adopted in fall 2021. The county also is a partner in a research grant awarded by the Adaptation Sciences 
grant program through NOAA’s Climate Program Office.

S.C. Sea Grant Consortium Leads Coastal Retreat Communication Webinars

Sarah Watson, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium’s coastal climate and resilience specialist was a featured speaker at a 
workshop on managed retreat.

Relevance: Managed retreat is being increasingly examined as a potential solution to mitigating risk from 
coastal climate hazards, but it is very much a controversial issue as it alludes to people leaving their homes and 
communities.

Response: The Consortium’s Sarah Watson developed a workshop on communicating and engaging communities 
about retreat in partnership with Susanne Moser and presented that workshop at the managed retreat conference 
in June 2021.

Results: The workshop highlighted practices about how to begin the conversations about retreat that are not 
hypothetical and also highlighted how communicators can support themselves in these difficult conversations. 
The virtual session had about 85 participants. In July 2021, Watson participated on a webinar panel about 
communicating and engagement about managed retreat in the Mid-Atlantic Region for NOAA Office for Coastal 
Management.

Consortium Instructs Community Nursing Students on Climate Change Impacts

Sarah Watson, S.C. Sea Grant Consortium

Recap: At the request of Medical University of South Carolina faculty, S.C. Sea Grant Consortium extension 
specialists created an asynchronous climate change impacts education module for use by faculty in training 80 
students at the MUSC College of Nursing.

Relevance: Nurses working in communities are at the ground level of climate change health impacts. However, 
the MUSC faculty that teach them have had little training on climate change and impacts. College of Nursing faculty 
reached out to Consortium staff for assistance in providing community nursing students with basic information in 
their population health class.
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Response: Extension specialists developed a learning module on climate change and impacts for faculty to use in 
the MUSC population health class. Responding to the educational needs and professional challenges for community 
nurses, they created the module to meet learning objectives that included knowledge of climate change impacts 
in the Southeast U.S., use of sea level rise and risk tools, and ability to assess public health impacts from flood to 
water, wastewater, and public health infrastructure.

Results: MUSC worked with the Consortium on a 45-minute lecture delivered to two sections of the program’s 
public and environmental health course in October 2021. Students learned about how climate change and sea level 
rise are affecting the Charleston region along with implications for public health, mental health, and emotional 
trauma, and resulting and related social challenges. MUSC professors said the lectures provided the most robust 
question and answer discussion sessions in the semester.

S.C. Sea Grant Consortium Provides Technical Assistance to S.C. Office of Resilience

Sarah Watson, Landon Knapp, Susan Lovelace, Matt Gorstein, Brita Jessen, S.C. Sea Grant 
Consortium

Recap: The S.C. Sea Grant Consortium provided substantial assistance and capacity for the newly created South 
Carolina Office of Resilience as the office was forming and hiring staff.

Relevance: The South Carolina governor and state legislature recognized the need to address community resilience 
with a dedicated state agency after repeated flooding impacts.

Response: Following similar efforts in the Southeast, the state created a statewide office of resilience to address 
community resilience needs.

Response: Assistance from the Consortium included training sessions on climate science and implications 
of climate change to South Carolina, a presentation to SCOR’s advisory task force on climate projections and 
implications for statewide resilience planning, an analysis of sea level rise and climate planning scenarios used by 
other states, a compilation and analysis of various plans in the state to help SCOR identify what is going on with 
regard to resilience activities, and communications training.

S.C. Sea Grant Consortium Helps College of Charleston Class Develop Vulnerability 
Assessments for Local Communities

Sarah Watson, Landon Knapp, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium provided assistance in 2020 to College of Charleston students conducting 
vulnerability assessments for James Island and northern Charleston County communities, and final reports were 
delivered to the municipalities in March 2021.

Relevance: The College of Charleston approached S.C. Sea Grant Consortium in March 2020 to develop and teach 
a graduate-level course on applied coastal resilience. The primary goal of the class was to give graduate students in 
the Master of Environmental and Sustainability Studies program real-world experiences.

Response: Through a partnership with Charleston County, two study areas were identified: James Island and 
the northern part of Charleston County, including McClellanville and Awendaw. Eight students worked with the 
communities, under the guidance of the Consortium’s Sarah Watson, to develop a basic vulnerability assessment 
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and recommendations for next steps in building resilience. Municipal and county staff were involved throughout 
the process, giving students the opportunity to learn more about jobs and post-graduate professions.

Results: Over the course of the semester, students broadened their skill sets and delivered both a presentation and 
report of the vulnerability assessment and recommendations. The final reports were shared with the communities 
in March 2021.

S.C. Sea Grant Consortium Provides Risk Communication Training to State Agency 
Staff and Regional Sea Grant Colleagues

Sarah Watson, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium provided risk communication training to state agency staff and regional Sea 
Grant colleagues.

Relevance: Ensuring best practices on community engagement and risk communication are paramount when 
working with communities to plan for climate resilience.

Response: The Consortium provided training sessions on risk communication and community engagement to the 
S.C. Office of Resilience, a team of practitioners connected with the Beaufort County adaptation sciences project, 
and a team from North Carolina Sea Grant and the North Carolina Office of Recovery and Resilience. Breakout 
sessions were included to begin applying what participants learned to specific projects.

Results: Attendees learned skills and techniques for connecting and communicating with residents and 
stakeholders.

S.C. Sea Grant Consortium’s New Tidal Monitoring Initiative Puts Local Data in the 
Hands of Local Communities

Landon Knapp, S.C. Sea Grant Consortium and Lowcountry Hazards Center, College of Charleston

Recap: A tidal monitoring initiative supported by the S.C. Sea Grant Consortium has resulted in 13 new tide gauges 
installed along the state’s coast, with an additional 25 planned for installation across coastal North and South 
Carolina in 2022.

Relevance: The low-lying coastal region of South Carolina is highly vulnerable to tidal flooding and has experienced 
repeated impacts from both extreme and chronic flooding over the past decade. The complexity of these tidal 
systems combined with the lack of widely distributed monitoring equipment has resulted in a lack of understanding 
of how to prepare for and respond to these events for local communities.

Response: S.C. Sea Grant Consortium provided guidance to S.C. Beach Advocates and American Shore and Beach 
Preservation Association to support the installation of tidal monitoring stations in South Carolina communities. 
The tide gauges were initially funded through a public-private partnership. A grant application supported by the 
Consortium was awarded in 2020 by the Southeast Coastal Ocean Observing Regional Association to expand the 
deployment of sensors to an additional 40 communities across coastal North and South Carolina in 2021-2022.

Results: Thirteen new tide gauges were installed in the state, with an additional 16 installed in North Carolina, 
greatly increasing the coverage of tidal monitoring in the region. Local administrators from each municipality 
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receiving a gauge participated in a quarterly call to provide feedback on installation, lessons learned, and data 
usefulness –creating a coalition for the use of these new technologies at the local level that persists. A public 
dashboard has been launched to view the data, including newly developed local tidal predictions and a caution 
threshold.

S.C. Sea Grant Consortium Researchers Work to Provide Real-Time Conditions to 
Help Residents Avoid Driving on Flooded Roads

Norman Levine and Lancie Affonso, College of Charleston

Recap: S.C. Sea Grant Consortium researchers are creating a map application to provide real-time flood conditions 
on roads to end-users.

Relevance: Residents in coastal South Carolina face an ever-growing struggle with understanding when and where 
tidal and rainfall flooding are going to impact their daily routines.

Response: S.C. Sea Grant Consortium researchers at the College of Charleston are creating a map application to 
address this issue. Gauge station tidal heights and current and predicted rainfall conditions are being incorporated 
into the product via a web-based interactive mapping portal. This will inform residents across the region about the 
timing and location of flooding on a real-time basis, and it will also provide general information and education on 
potential surge, hurricane, and long-term vulnerability problems.

Results: Researchers developed a database of modeled tidal flooding severity for every road in Charleston County, 
S.C., linking set intervals of tide height to corresponding flood intensity. A hydrologically-conditioned digital 
elevation model is being shared with researchers and managers. Additionally, the foundation for the application 
was designed and tested. Eleven undergraduate students from the College of Charleston’s Computer Science 
program hired to work on the project received training in hydrology, atmospheric science, and GIS programming.

S.C. Sea Grant Consortium and College of Charleston Train GIS Students by Working 
on Real-World Issues

Landon Knapp, S.C. Sea Grant Consortium and Lowcountry Hazards Center, College of Charleston

Recap: The S.C. Sea Grant Consortium partnered with the College of Charleston to provide GIS mapping resources 
to coastal communities by having student projects focus on real-world issues communicated by communities and 
collaborators.

Relevance: Coastal communities of South Carolina require GIS mapping and analyses to address increasing 
community and environmental hazards, but many lack the necessary technical and financial resources.

Response: Partnering with professor Norman Levine at College of Charleston, students learning GIS conducted 
class projects on issues of importance to coastal communities/collaborators. During spring 2021, a flood 
management study was conducted for the Coosaw Creek community. In fall 2021, valuations of estuarine shoreline 
property and associated demographics were conducted for Beaufort and Charleston counties, and an analysis was 
performed by the students to determine likely locations of septic systems in Beaufort County.
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S.C. Sea Grant Consortium Provides Data and Expertise to Guide Municipal Planning 
Efforts

Landon Knapp, S.C. Sea Grant Consortium and Lowcountry Hazards Center, College of Charleston

Recap: S.C. Sea Grant Consortium staff provided data and expertise to guide the development of municipal plans.

Relevance: The coastal S.C. region is highly vulnerable to tidal flooding and flooding from heavy rain as well as 
development pressures that can exacerbate those hazards. Municipalities in the region need specific local data to 
better understand under what conditions flooding occurs so they can plan and respond effectively.

Response: In partnership with researchers at the College of Charleston’s Lowcountry Hazards Center, S.C. Sea 
Grant Consortium provided data and technical expertise describing land use and development patterns to inform 
the creation of the Berkeley County Comprehensive Plan. Coastal Resilience Program Specialist Landon Knapp 
additionally guided the development of the Charleston County Regional Hazard Mitigation Plan and advised on an 
initiative to develop a Comprehensive Marsh Management Plan for Kiawah Island, S.C.

Results: The One Berkeley Comprehensive Plan was released in 2021, as was the Charleston County Regional 
Hazard Mitigation Plan. In January 2021, the Town of Kiawah Island awarded a contract to consultants developing 
the first Comprehensive Marsh Management Plan for the Town. The plan will be guided by research from the 
Consortium as well as staff expertise during its development in 2022.

S.C. Sea Grant Consortium Initiates Long-Term Monitoring of Groundwater Table 
and Mapping of Marsh Vulnerabilities

Landon Knapp, S.C. Sea Grant Consortium and Lowcountry Hazards Center, College of Charleston

Recap: With the growing importance of understanding characteristics of the groundwater table for both hazard 
mitigation and environmental health, S.C. Sea Grant Consortium, alongside a team of experts, began a long-term 
monitoring study with the installation of a network of groundwater wells across a barrier island system and mapped 
the vulnerabilities of the salt marsh system and mitigation options.

Relevance: While much attention is paid to the flow and accumulation of surface water, little is known about 
the characteristics of the groundwater table and its influence on the plant, animal, and human communities in 
coastal areas. The depth and salinity of subsurface groundwater are major factors influencing the health of coastal 
ecosystems and flood conditions impacting people. The marsh also provides critical ecosystem services to humans 
and wildlife and faces a variety of stressors.

Response: The Town of Kiawah Island and National Fish and Wildlife Foundation funded a collaborative research 
project led by S.C. Sea Grant Consortium, Kiawah Conservancy, and the College of Charleston. The project funded 
graduate-level students to install 18 monitoring wells to sample groundwater conditions across different elevations, 
soil types, and locations. Five wells additionally recorded salinity. The vulnerability of salt marsh habitat was 
mapped with recommendations for oyster-based living shoreline implementation to mitigate marsh losses.

Results: In January 2021, the Town of Kiawah Island awarded a contract to consultants developing the first 
Comprehensive Marsh Management Plan for the Town, which will be guided by the results of these studies.
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Beach Erosion Research and Monitoring

Katie Finegan, S.C. Sea Grant Consortium/Coastal Carolina University
Paul Gayes, Coastal Carolina University

Recap: S.C. Sea Grant Consortium and Coastal Carolina University calculated the sediment volume change on 
beaches at Surfside, Garden City and North Myrtle Beach to help characterize and manage erosion as part of annual 
survey profiles required to determine future work in the Grand Strand Renourishment Project by the U.S. Army 
Corps of Engineers.

Relevance: The Grand Strand beaches in Horry County are major tourist destinations that help support the local 
and state economy. The beaches experience shoreline changes as a result of various coastal processes including 
sea level rise and storms. The health of the beaches is important to track and maintain in order to help communities 
manage their shoreline changes. The U.S. Army of Engineers requires that Horry County and the City of North 
Myrtle Beach monitor the Grand Strand beaches annually to assist in their future renourishment project planning.

Response: The Consortium processed and analyzed the beach profile surveys for 83 transects covering 19 miles of 
oceanfront shoreline within Horry County.

Results: Two separate reports were produced which provided graphical and textual explanations of the shoreline 
changes observed in 2020 and 2021. These reports were delivered to Horry County, City of North Myrtle Beach, and 
U.S. Army Corps of Engineers to assist in determining timing of the next renourishment event.

S.C. Sea Grant Consortium and Partners Use Virtual Reality Storm Surge 
Simulations to Increase Risk Awareness

Katie Finegan, S.C. Sea Grant Consortium/Coastal Carolina University
Jill Gamble and Nina Sassano, Georgia Sea Grant Sun Joo Ahn, University of Georgia
Matt Browning, Clemson University

Recap: S.C. Sea Grant Consortium and its partners provided training and piloted a tandem virtual reality simulation 
to help drive home the concepts and risks associated with storm surge for individuals throughout coastal Georgia 
and South Carolina.

Relevance: Although storms and coastal populations in the Southeast are increasing, many people living at the 
coast have not experienced a hurricane. They are unfamiliar with what storm surge is, the damage it can cause, and 
what actions they can take to protect their home. Using a virtual reality storm surge simulation offers the chance to 
“redo” the experience after taking preventative actions. This project is important in improving how extreme weather 
risks and their associated preparative actions are conveyed.

Response: The Consortium began providing expertise on the development of the virtual reality simulation in 
addition to the training modules on storm surge and mitigation actions.

Results: The Consortium made a connection with the South Carolina Beach Advocates conference to allow the team 
to perform a pilot study of the virtual reality experience and receive feedback for improvement. The virtual reality 
simulation was tested on 43 individuals who represented various demographic groups all with backgrounds in the 
coastal field.
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S.C. Sea Grant Consortium Begins Process to Join Multi-State Effort to Deploy 
Temporary Weather Stations Ahead of Storms

Katie Finegan, S.C. Sea Grant Consortium/Coastal Carolina University
Forrest Masters, University of Florida
Britt Raubenheimer, Woods Hole Oceanographic Institution
Spencer Rogers, N.C. State University/North Carolina Sea Grant

Recap: S.C. Sea Grant Consortium worked with partners in nearby states to add South Carolina to the Project 
Sentinel effort, which deploys temporary weather stations before landfall of a tropical cyclone in order to measure 
real time wind speed, water depth, and wave height, and to provide live video feeds.

Relevance: Existing monitoring stations generally report wind or hydrodynamic conditions, but not both. Further, 
these monitoring stations may not be close to the landfall of a tropical cyclone or are not engineered to operate 
in and measure extreme conditions. The data collected from Project Sentinel stations provides real time data to 
weather apps, news outlets, and emergency operations centers, and can be used for modeling. This project has 
partners in North Carolina and Florida, so adding capacity in South Carolina will increase its reach.

Response: The Consortium contacted the Project Sentinel team in an effort to learn about the project and establish 
a partnership to help bring this project to communities in South Carolina. The Coastal Processes Program Specialist 
coordinated with the Ocean and Coastal Resource Management Office to learn their permitting requirements to 
implement these towers, and began seeking towns and cities that would be willing to participate in hosting one of 
these towers.

S.C. Sea Grant Consortium Initiates Effort to Establish Coast Snap Station in Horry 
County

Katie Finegan, S.C. Sea Grant Consortium/Coastal Carolina University
Ian Conery, U.S. Army Engineer Research and Development Center

Recap: The S.C. Sea Grant Consortium initiated contact with the U.S. Army Engineering and Research Development 
Center to discuss establishing an Horry County Coast Snap station, which would encourage people to take and 
submit photos of the shoreline from the same vantage point to measure how the beach is responding to various 
events such as king tides, storms, and sea level rise.

Relevance: The Grand Strand beaches in Horry County are major tourist destinations that support the local and 
state economy. The beaches experience shoreline changes as a result of various coastal processes. The numerous 
visitors to the beaches provide a valuable citizen science resource to assist in monitoring how they are affected 
by various events. This project also presents an opportunity to educate the public on shoreline erosion and 
renourishment events.

Response: The Consortium plans to involve students from Coastal Carolina University in maintaining and 
processing the Coast Snap station. Future work will engage the U.S. Army Corps of Engineers and communities in 
Horry County in determining a suitable station location. This will be the first Coast Snap station in South Carolina.
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S.C. Sea Grant Consortium Develops New Coastal Processes Extension Advisory 
Committee

Katie Finegan, S.C. Sea Grant Consortium/Coastal Carolina University

Recap: The S.C. Sea Grant Consortium built capacity and external partnerships through the establishment of the 
Coastal Processes Extension Advisory Committee.

Relevance: In October 2021, the Consortium hired a Coastal Processes specialist to establish a sustainable 
extension program with the Weather and Climate Resilience programmatic focus area to address issues related 
to the coast within South Carolina. Building a successful extension program requires inclusive and constructive 
collaboration with partners throughout the state to enhance the reach into the important communities served.

Response: The purpose of the committee is to discuss and identify issues impacting our coastal natural resources 
and the communities dependent upon them, and assist with the formulation of solutions to address the identified 
needs of constituents developed through strategic planning priorities. In March 2022, the Consortium will convene 
the first Coastal Processes Extension Advisory Committee meeting.

S.C. Sea Grant Consortium Researchers Examine Sea Level Rise Risks Among 
Vulnerable Populations

Mostafa Batouli, The Citadel

Recap: S.C. Sea Grant Consortium researchers conducted a sentiment analysis to track the perceptions of 
households, from their posted tweets, about the risk of an unfolding natural disaster (a hurricane).

Relevance: Recurrent flooding exacerbated by sea level rise poses a significant threat to the function and 
performance of coastal infrastructure systems. Local governments and infrastructure agencies in South Carolina 
are planning adaptation measures. Understanding the evolution of social vulnerability in the long-term can enable 
decision makers to anticipate the future needs of vulnerable populations and design methods of responding to 
their needs.

Response: Twitter and census data and geographic and infrastructure maps were used to identify infrastructure, 
socioeconomic, and regional vulnerabilities. Sentiment analysis was used to track the perceptions of households, 
from their posted tweets, about the risk of an unfolding natural disaster (a hurricane). The content of the Twitter 
data was analyzed to detect certain physical vulnerabilities and/or failures of critical infrastructure. Correlating the 
sentiments and community characteristics enabled researchers to identify socioeconomic vulnerabilities and detect 
regional vulnerabilities.

Results: Those working in service occupations, entertainment and recreation, and unpaid family workers had 
the most negative sentiments about the approaching hurricane. This is attributed to the loss of wages for certain 
occupations due to hurricane evacuations. Also, it was found that African American and Hispanic populations had 
significantly worse sentiments compared to White and Asian counterparts. Lastly, a significant gender gap was 
found in the sentiment about the storm, with females having lower sentiment scores than males.
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S.C. Sea Grant Consortium Analyzes Hydrological, Economic Impacts to Coastal 
Community Access During Nuisance Floods

Dan Hitchcock, Marzieh Motallebi, Amy Scaroni, and Bo Song, Clemson University

Recap: As part of a Southeast regional project, S.C. Sea Grant Consortium researchers continue to examine green 
infrastructure interventions to mitigate impacts of nuisance flooding on access to coastal areas.

Relevance: Coastal resilience research related to infrastructure in the Southeastern United States is critically 
needed, as extreme weather (e.g. hurricanes, flooding) increasingly impact our coastal communities and economies. 
This regional research effort will allow for transferability of results across and among various states with a positive 
impact for the region.

Response: S.C. Sea Grant Consortium researchers at Clemson University are working with coastal municipalities 
to identify areas where access is impacted by nuisance flooding and evaluating cost-effective green infrastructure 
interventions.

Results: Researchers are assimilating a variety of data to map hot spots in ArcGIS, focusing on underserved 
communities and major flood prone communities on the immediate coast. Economic data collection related to 
how access limitations or denials impact local businesses and residents continues throughout the Southeast, and 
researchers are mining and comparing costs associated with grey versus green infrastructure flood mitigation 
strategies.
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SUSTAINABLE FISHERIES AND AQUACULTURE

IMPACTS

S.C. Sea Grant Consortium Hosts South Carolina and Rhode Island Commercial 
Fisheries Learning Exchange

Graham Gaines, S.C. Sea Grant Consortium
Steve Richards, Clemson University

Recap: Commercial fishermen from McClellanville and a Clemson Agribusiness Extension Associate joined the S.C. 
Sea Grant Consortium on a visit to the Commercial Fisheries Development Center in Narragansett, Rhode Island to 
learn about the center’s apprenticeship program with a goal to develop a similar program to meet South Carolina’s 
fisheries and aquaculture workforce needs.

Relevance: The Consortium, in partnership with Clemson, is in the process of developing a blueprint for a 
commercial fisheries training program under National Sea Grant Office’s Food from the Sea research program. 
This program aims to identify mechanisms and strategies to enhance job opportunities for the next generation of 
commercial fishers and aquaculturists vital to supplying seafood to American consumers. The trip to Rhode Island 
helped provide a visual of a successful training program to model.

Response: The four participants met with commercial fisheries associations and professionals to understand the 
mechanics, financing, and challenges of developing a fisheries training center. The learning exchange included 
meetings with oyster farming co-op members, a hatchery tour, and a visit with trawl net manufacturers to see 
fisheries vocational job training in action.

Results: This trip was positively received by the fishermen and lessons learned were shared at a stakeholder 
meeting with McClellanville fishermen and a town council meeting. Attendees at both meetings were encouraged 
by the training program prospect and are interested in hosting a training center in McClellanville. Clemson and the 
Consortium are finalizing a business plan for such a center.

S.C. Sea Grant Consortium Supporting Shrimpers and Removes Marine Debris

Dodie Sanders, Bryan Fluech, Katie Higgins, and Todd Recicar, Georgia Sea Grant
Graham Gaines, Brooke Saari, and Sarah Pedigo, S.C. Sea Grant Consortium

Recap: Trawl2Trash is a new program developed by Georgia Sea Grant in partnership with the Consortium to help 
commercial shrimpers in Georgia and South Carolina earn money during the offseason by creating bags made from 
recycled shrimp net material, with the bags then distributed to recreational boaters, anglers, volunteers cleaning up 
litter in waterways, K-12 students, and the public so they can collect and dispose of marine debris.

Relevance: Trawl nets that are heavily worn, torn and no longer fishable become burdens to fishermen. If disposed 
of improperly, they can become “ghost fishing gear” or take up space on property. Additionally, many shrimpers, 
especially deckhands, go months in the offseason without earning income. By creating a product of utility from this 
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otherwise useless and sometimes harmful debris, shrimpers earn additional income and participate in a broader 
environmental stewardship effort.

Response: Education and extension specialists with University of Georgia’s Marine Extension recognized the 
problem through discussions with shrimpers and initiated the first Trash2Trawl program in 2020. The success led to 
greater outreach to South Carolina shrimpers. Consortium staff reached out to communities in Mount Pleasant and 
Saint Helena, two communities with significant concentrations of shrimpers. Staff aided the shrimpers in the sewing 
of the nets with drawing templates and helped with payment arrangements.

Results: Eight shrimpers made 400 bags and earned a total of $8,000 in the Trawl2Trash effort. In 2022, extension 
specialists from both Sea Grant programs will distribute the bags to recreational boaters, anglers, volunteers 
cleaning up litter in waterways, K-12 students, and the public so they can collect and dispose of marine debris.

ACCOMPLISHMENTS

S.C. Sea Grant Consortium Develops Mariculture GIS-Based Siting Tool RFP 

Zhenlong Li and Cuizhen Wang , University of South Carolina
Sarah Pedigo and Matthew Gorstein, S.C. Sea Grant Consortium
Caitlyn Bierce, College of Charleston

Recap: The Consortium awarded a study group project to the University of South Carolina Geography Department 
to develop a GIS-based mariculture site mapping tool to aid in selecting appropriate locations for shellfish 
mariculture leases.

Relevance: Site selection for a mariculture lease must consider regulations, other potential human use conflicts, 
environmental parameters, and economic feasibility to establish a successful operation. Spatial data regarding 
regulatory boundaries are currently offered through a few GIS-map applications for prospective aquaculturists 
in South Carolina. Additional considerations for selecting a site are outside the purview of mariculture regulatory 
agencies. The lack of multi-perspective information to inform site selection increases uncertainty in operation 
feasibility, and can hinder industry entrance. 

Response: The Consortium engaged with shellfish aquaculture constituents to identify essential site selection 
factors, stated above. After gathering input from constituents, the Consortium solicited proposals from member 
institutions and established a partnership with the University of South Carolina to create and host a GIS-based 
mariculture siting tool. 

Results: The Consortium awarded a study group project to the University of South Carolina Geography Department 
for development of the GIS-based siting tool with completion date estimated January 2023.

S.C. Sea Grant Consortium Develops Aquaculture Toolkit Webpage to Host New 
Grower Materials

Graham Gaines, Matthew Gorstein, Crystal Narayana, and Sarah Pedigo, S.C. Sea Grant 
Consortium
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Recap: The Consortium updated the S.C. Sea Grant aquaculture webpage to consolidate informational documents 
and spreadsheet tools for prospective and current aquaculturists to reference when working through a variety of 
processes to establish an aquaculture operation.

Relevance: The process of establishing an aquaculture operation involves multifaceted and often difficult objectives 
including identifying an area of water space to lease, completing permitting requirements, creating a profitable 
business model, and gaining technical knowledge. A basis of information would aid industry entrants in navigating 
complexities of establishing an operation and lessen uncertainties of pursuing aquaculture in South Carolina.

Response: The Consortium consolidated informational materials into an aquaculture toolkit webpage. The 
materials include an updated aquaculture permitting guide, a mariculture seed purchase and importation process 
document, shellfish mariculture finance resources, a cage flipping economics tool developed from a previous study, 
an oyster farm budget tool, and existing map applications for site selection. 

Results: The toolkit has been used to consult with five prospective aquaculturists directly. The webpage enables 
resources to be accessed freely, and serves as a contact point to Consortium technical assistance. 

S.C. Sea Grant Consortium Partners with Coastal Carolina University Researchers 
to Pursue Aquaculture Research

Juli Harding, Erin Burge, Keith Walters, Robert Young, and William Ambrose, Coastal Carolina 
University
Graham Gaine and Sarah Pedigo, S.C. Sea Grant Consortium

Recap: Conversations from initial aquaculture working group meetings developed in response to interest in 
conducting applied shellfish aquaculture research. As a result, the Consortium has partnered with Coastal Carolina 
University to complete a Consortium report and submit a collaborative proposal. 

Relevance: South Carolina lacks an instate shellfish aquaculture research and training program. Enhancing 
capacity to conduct research in South Carolina would bolster the sustainable expansion of the industry through 
supplying relevant science on pathogen mitigation, broodstock development, workforce training, gear development, 
technology transfer, and seed source. 

Response: After initial aquaculture working group meetings, the Consortium engaged with researchers interested 
in conducting applied shellfish aquaculture research including those of Coastal Carolina University. The team 
of researchers worked with the Consortium to develop aquaculture R&D investment scenarios suited to South 
Carolina for completion of a return on investment report. The collaboration led to development and submission of 
an aquaculture research proposal. 

Results: The established partnership stands as steps toward enhancing applied research capacity in South Carolina. 
If the proposed work is awarded, results would be applicable to aquaculture industries beyond South Carolina and 
would enhance capacity to increase US protein production.

S.C. Sea Grant Consortium partners with Port Royal Sound Foundation to Provide 
Technical Assistance to the Mariculture Industry

Chris Kehrer, Port Royal Sound Foundation
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Sarah Pedigo, S.C. Sea Grant Consortium

Recap: To support the expanding mariculture industry, the Consortium partnered with the Port Royal Sound 
Foundation to work toward establishing a public site for technology transfer, and for demonstration of aquaculture 
techniques to the public. 

Relevance: According to a recent Consortium report, the market potential for mariculture oysters in South Carolina 
is more than triple the current instate production. Existing growers are in a position to expand operations while 
new growers have potential to emerge and create businesses to capitalize on the demand. To increase production, 
access to greater quantities of seed will be needed as will training opportunities for new growers.

Response: After introduction of the Consortium’s Shellfish Aquaculture Specialist, the Port Royal Sound Foundation 
(PSRF) shared interest in incorporating aquaculture gear onto the Maritime Center dock as a demonstration of 
aquaculture techniques. The Consortium worked with PRSF to submit an aquaculture application to deploy floating 
gear and to demonstrate construction of a low cost floating upweller system that would allow growers to access 
smaller size seed available through importation or from the instate hatchery, with the goal of increasing access to 
seed.

Results: While progress with establishing a small demonstration site is underway and the permit is pending, the 
partnership with PRSF presents an avenue to provide the public with educational content increasing awareness of 
mariculture practices in South Carolina. 

S.C. Sea Grant Enhances Technical Knowledge of Mariculture Practices by 
Participating in the North Carolina Shellfish Farming Academy

Sarah Pedigo, S.C. Sea Grant Consortium

Recap: The Consortium increased its shellfish aquaculture technical capacity through completion of an aquaculture 
training program at Carteret Community College, additional Consortium members participated in one course 
offering and were able to experience a training and applied research program firsthand. 

Relevance: Mariculture research and training programs have been implemented in several other states to aid 
in building capacity for the healthy and sustainable expansion of their shellfish aquaculture industries. While 
production of mariculture oysters continues to increase in S.C., there are currently no university or public 
aquaculture training or applied research programs in the state to provide local and immediate information to the 
industry.

Response: The Consortium worked with North Carolina and Georgia Sea Grant to extend mariculture training 
curriculum and opportunities to South Carolina by participating in North Carolina’s training programs: Fish Camp 
and the Shellfish Farm Academy.

Results: The Consortium Shellfish Aquaculture Specialist, completed an aquaculture training program which 
enhanced technical knowledge of shellfish aquaculture best management practices. Two additional Consortium 
researchers participated in the field-based learning at one course date and also toured the University of North 
Carolina Wilmington Shellfish Research Hatchery to serve as an introduction to aspects of an aquaculture training 
program design implemented in other states.
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S.C. Sea Grant Consortium Shellfish Aquaculture Specialist Gives Guest Lectures at 
Universities 

Sarah Pedigo, S.C. Sea Grant Consortium

Recap: The Consortium Shellfish Aquaculture Specialist completed guest lectures in college classes on topics 
including overviews of the aquaculture industry in South Carolina, best management practices used in establishing 
and maintaining bivalve aquaculture operations, and how oyster aquaculture is considered a sustainable agriculture 
practice. 

Relevance: The aquaculture industry in South Carolina is relatively small with a total of 36 leases comprised of 
clam and oyster production using on and off bottom techniques. No aquaculture specific training and workforce 
development programs currently exist in the state, leading to lack of awareness of and access to the industry. 
Sharing overviews of aquaculture and the status of the industry in South Carolina with students pursuing higher 
education in environmentally-based fields increases awareness of bivalve aquaculture as a viable career option. 

Response: Consortium Shellfish Aquaculture Specialist gave guest lectures to a Marine Policy class at the University 
of South Carolina and a Sustainability Principles class at Furman University. These guest lectures also served as 
avenues to share opportunities for students to become involved in Sea Grant programs, fellowships, and research 
collaborations through the recently developed careers portal. 

Results: Students in the college classes were informed about potential career opportunities in the aquaculture 
industry and well as the role of the S.C. Sea Grant Consortium. 

S.C. Sea Grant Consortium Develops Lesson Plan Focused on Biology of Oysters and 
Associated Ecosystem Services

E.V. Bell and Sarah Pedigo, S.C. Sea Grant Consortium

Recap: The Consortium developed a lesson plan to educate students on the biology of the eastern oyster and 
associated ecosystem services offered by oysters within estuarine environments. 

Relevance: The decline of natural oyster reefs in estuaries of all U.S. coastal states caused from a variety of 
anthropogenic influences (e.g., overharvest, siltation, pollution) presents a clear need for enhancing education on 
the role of oysters as keystone species of estuaries. Sharing educational content with students realted to real world 
problems will enhance awareness of environmentally and economically valuable natural resources. 

Response: The Consortium aligned with South Carolina State Science Standards to produce educational content for 
students ranging K-12. Activities include overviews of the oyster anatomy, lifecycle, ecosystem services offered by 
oysters in natural environments, a demonstration of oyster filtration, and an overview of water quality parameters 
that students can measure and compare environments with and without oysters present. 

Results: The lesson plan has been shared with five educators at public schools and with two state resource 
agencies who aim to implement activities into curriculum.
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A Next Gen Seafood Industry: S.C. Sea Grant Consortium Holds Focus Groups for 
Workforce Enhancement

Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium

Recap: In response to a declining commercial fisheries workforce, and to prepare for anticipated federal funds to 
implement projects that address this decline, South Carolina, North Carolina, and Georgia Sea Grants organized 
a total of nine focus groups (three in South Carolina) to develop a planning framework for the development and 
implementation of commercial fishing and aquaculture career development programming in the South Atlantic 
region.

Relevance: An aging workforce is one of several challenges facing the commercial fishing industry in the Southeast. 
Variability in operations and structure, lack of training pathways, fragmented industry organizations, and increased 
costs of entry with little access to resources/capital make this issue particularly challenging. To prepare for and 
respond to funding opportunities from the Young Fishermen’s Development Act, we conducted focus groups to 
understand facets of the problem and identify solutions from the fishermen’s perspective.

Response: Three fishing industry focus groups were held in South Carolina in McClellanville, Georgetown, and 
Beaufort. Major sectors included commercial shrimpers, crabbers, oyster growers, and fishing associations, with a 
total of 17 industry participants. Topics addressed included barriers to entry; insurance obstacles; wages; work ethic 
variation across generations; and race, culture, and heritage.

Results: New ideas and strategies on workforce development were captured, and plans to implement these ideas 
will be pending funding opportunities. The total economic benefits provided by these focus groups is estimated at 
$3,384 based on research incentives received and opportunity costs of time.

S.C. Sea Grant Consortium Works on a Blueprint for a Regional Commercial 
Fisheries Training Center

Graham Gaines, Matt Gorstein, and April Turner, S.C. Sea Grant Consortium
Steve Richards, Clemson University

Recap: The Consortium and key partners are addressing fisheries workforce training needs through the 
composition of a feasibility study and business plan for a regional training center in McClellanville, S.C. A town 
meeting was held which identified the need, will, and potential obstacles for the center. Targeted stakeholder 
meetings followed which identified the “what, where, when, how” answers. Preliminary steps are being taken, and 
the business plan is in progress.

Relevance: The South Carolina commercial fishing industry has decreased in participation in recent years due to 
several local and global factors. Motivations for this project are driven by two factors: a need for facilities, programs, 
and mechanisms to develop skills necessary to sustain commercial fisheries production in the southeast; and an 
expression of interest by fisheries stakeholders in McClellanville for assistance in their effort to sustain as a regional 
seafood and commercial fisheries hub.

Response: Consortium staff built upon years of cooperation with McClellanville community leaders to recognize the 
opportunity and make decisions through a multi-stakeholder process. A planning team was put together, consisting 
of representatives from the Town of McClellanville, McClellanville Watermen Association, McClellanville Community 
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Foundation, Clemson University, an independent fisheries co-op consultant, and Consortium staff.

Results: While the need for workforce enhancement was widely recognized by stakeholders, certain sectors 
are more suitable to training apprentices than others; e.g. mariculture has more precedent and fewer obstacles 
than shrimp trawling. Incremental steps will continue towards a workforce training program. Enabling local 
organizational management capacity, improving insurance options for fishermen, securing waterfront assets for 
fishermen, and acquisition of a school have been identified as immediate priorities towards the training center.

Regional Effort to Develop a Reef Fish Extension/Communications Outreach 
Program

Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium
Scott Baker, North Carolina Sea Grant
Bryan Fluech, Georgia Sea Grant
Angela Collins, Florida Sea Grant

Recap: South Carolina, North Carolina, Georgia, and Florida Sea Grant programs created a position and outreach 
program aimed at increasing awareness, knowledge, and use of fishing methods that will improve survival of 
released fish.

Relevance: Sea Grant offices, federal and state agencies, nonprofits, and fishermen themselves strive to collect 
and understand the best available science for the purpose of promoting stewardship and wise use of recreational 
species. Yet data collection, analysis and knowledge dissemination regarding federally-managed recreational 
fisheries is challenging. There is often a disconnect in the information and guidance needed to inform best fishing 
practices, and messaging and communications regarding stewardship goals needs consistency and a boots-on-the-
ground approach.

Response: This program extends best available science directly to the fishermen themselves, and works with 
fishermen to craft their own communications content to share among their networks. The Reef Fish Extension Agent 
will visit bait/tackle shops and fisheries events from North Carolina to the Florida Keys, speaking with stakeholders 
and sharing best practices. Media tours across the region will be arranged to disseminate stewardship-based 
content across various media outlets.

Results: The new extension/communications position will be an N.C. State Fellow, working under the guidance of 
the South Atlantic Marine Fisheries Council in Charleston. The position and the outreach programs are funded for 
four years.

S.C. Seafood Alliance, S.C. Sea Grant Consortium Conduct Commercial Fisheries 
Infrastructure Needs Assessment

Graham Gaines, S.C. Sea Grant Consortium
Amy MacKown, S.C. Seafood Alliance

Recap: The Consortium has partnered with the South Carolina Seafood Alliance, a professional association 
representing seafood industry stakeholders across multiple sectors, on a USDA Local Food Promotion Program to 
conduct a commercial fisheries infrastructure needs assessment.
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Relevance: A convergence of obstacles over recent years, including regulatory changes, import substitutes, and 
declines in working waterfront sites, have transformed the South Carolina seafood sector into a more stressed 
and vulnerable industry. For South Carolina seafood producers to become more significant providers of regional 
nutrition and protein, the industry must take stock of its infrastructure and the gaps that work against viable 
production. This needs assessment aims to identify those needs and gaps.

Response: Seafood business owners, dealers, and fishermen have been interviewed to document the state of 
seafood production infrastructure and operational needs, including: working waterfront assets, vessels and vessel 
conditions, value-added production equipment, logistics and other fisheries-related assets and operations. Thus far, 
freezing and storage space and vessel insurance have been identified as needs that are most critical. Findings will 
help fishermen, communities, associations and government agencies to prioritize expenses and investments.

Result: Comprehensive surveys with dock owners and fishermen to characterize critical seafood production 
infrastructure have begun across the state and will provide a report to be used for state spending priorities and 
grant applications.

Presenting Market Trends in South Carolina Shellfish Mariculture to Interested 
Stakeholders

Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium
Marzieh Motallebi, Rob Carey, Sam Cheplick, and Steve Richards, Clemson University

Recap: The S.C. Sea Grant Consortium, along with Clemson University researchers, presented results of a 
comprehensive suite of mariculture-related market research to an assortment of seafood business leaders and 
practitioners that detailed trends from seafood producers and consumers.

Relevance: Scaled-up mariculture is still new in South Carolina. The impact of these mariculture industries has not 
been researched or described in recent years.

Response: Consortium researchers presented a webinar that provided insight into the growth of this industry, 
which can be used for purposes of private investment, state investment, or business-level decision making, as well 
as for further research.

Results: Attendees learned about consumer preferences for seafood products, the economic impact of shellfish 
mariculture in South Carolina, producer needs and opportunities, and future research needs were segments 
presented during the webinar. Highlights included demographic data on oyster consumers, willingness-to-pay for 
South Carolina-grown shellfish, and data reflecting that South Carolina’s off-bottom oyster mariculture industry 
contributed over $8.7 million to the state’s economy and supported 130 jobs.

S.C. Sea Grant Consortium Builds Relationships among Commercial Fisheries 
Support Sectors

Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium
Steve Richards, Clemson University

Recap: In 2021, S.C. Sea Grant Consortium specialists arranged field visits with representatives from Clemson 
University, South Carolina Farm Bureau, and oyster, crab, and clam growers to exchange ideas on how the sector 
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can gain visibility and earn agricultural benefits, including risk reduction for crops and labor.

Relevance: Mariculture governance is often unclear when it comes to regulatory oversight, with National Oceanic 
and Atmospheric Administration and U.S. Department of Agriculture having roles at the federal level, and 
state agriculture and marine fisheries agencies splitting roles at the state level. Therefore, aquaculturists have 
traditionally been left out of policy frameworks that are designed to benefit land-based agricultural entities, despite 
their commonalities as food growers.

Response: By demonstrating the practice and science of mariculture to particular agricultural professionals, 
similarities between mariculture and agriculture are observed and can be communicated to help bring agricultural/
commodity benefits to mariculturists.

Results: Three representatives from South Carolina Farm Bureau, two senior personnel with Clemson’s 
Agribusiness Program Team, and Consortium staff met with shellfish growers in Beaufort County, Colleton County, 
and Charleston County to discuss threats to their industries, and to formulate a partnership to address those 
threats.

S.C. Sea Grant Consortium Conducts Effort to Raise Awareness of Environmental 
Benefits of the Oyster Mariculture

Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium
Amy MacKown, Clemson University

Recap: The South Carolina Seafood Alliance completed a marketing campaign to benefit the oyster mariculture 
industry in South Carolina, including a promotional video highlighting the sectors’ environmental benefits.

Relevance: This project was a response to needs expressed by the oyster aquaculture industry of South Carolina 
that economic outcomes were threatened by a lack of public awareness of the industry, its operations and 
products. One way to support enhanced awareness is by promoting the environmental ethic and sustainability of 
growing oysters, which is a story that can be told through science.

Response: Multiple partners contributed to the implementation of an outreach campaign. The original design 
was developed and approved by a committee represented by the S.C. Seafood Alliance, the S.C. Shellfish Growers 
Association, S.C. Department of Agriculture, and the Consortium.

Results: The Seafood Alliance worked with growers across the state to capture footage of oyster growout 
operations, worked with the Consortium staff to incorporate best available science into its messaging, and worked 
with media outlets for endorsement and use of the created content.

S.C. Sea Grant Consortium Leads Shellfish Mariculture Research Working Group to 
Advance Research and Development

Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium hosted a Shellfish Mariculture Working Group, composed of 18 academic 
researchers or resource managers, to discuss the need for advancing shellfish mariculture research in South 
Carolina and identify new opportunities and pathways for advancing the research.



39

Relevance: The South Carolina shellfish mariculture industry is rapidly growing, increasing from over $357,000 
in wholesale production value in 2012 to approximately $954,717 in 2021. To supply the science and technical 
knowledge required to assist the industry in meeting production goals, as well as ensuring that mariculture 
production continues to be environmentally compatible and proactive in disease avoidance, the Consortium 
explored the potential for increased research, development, and training capacity among our member institutions 
and interested academic programs.

Response: With funds from the National Sea Grant Office-funded project Exploring New Aquaculture Opportunities, 
the Consortium compiled data, potential stakeholders, interested research personnel, and upcoming opportunities. 
Invitations to join the working group were widely disseminated. Materials were distributed, and a two-hour working 
group meeting took place to discuss the materials and upcoming opportunities.

Results: Eighteen academic researchers or resource managers representing five research institutions and three 
departments of the S.C. Department of Natural Resources engaged in the working group. Members from three of 
the research institutions became involved in subsequent shellfish mariculture trainings and field trips, and three 
research proposals were developed as a direct result of the working group formation.

S.C. Sea Grant Consortium Provides Social Media Training for Seafood Producers

Graham Gaines, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium hosted two social media training sessions for seafood producers in the state 
to help them develop a social media presence to increase sales directly from supplier to consumer.

Relevance: COVID-19 brought about many changes in seafood consumption behavior and seafood production. 
Restaurant closings disrupted supply chains and led producers to strengthen alternative marketing and sales 
strategies. One proven and cost-effective strategy for seafood sales is through increased online engagement, 
primarily using social media. While some seafood businesses have adequate skills and presence in online 
marketing, others do not. Therefore, courses for social media marketing were developed to meet industry training 
needs.

Response: Partnering with S.C. Department of Agriculture and a Trident Technical College instructor, a target skill 
set and curriculum was developed. A manual for the social media course was also put together for distribution. The 
opportunity was shared via multiple forms of outreach, and interested businesses signed up for the course.

Results: Seventeen professionals and nine seafood businesses took the two courses to learn how to start and 
maintain social media accounts on platforms such as Instagram, Facebook, and Twitter. Skills taught included: 
Monetizing products through platforms; developing continuity between platforms; capturing wide ranging 
demographics; avoiding high bounce rates; increasing local community involvement and visibility; and creating 
direct sales payment platforms. Many course attendees have demonstrated increased online engagement and 
quality of content since taking the course.

S.C. Sea Grant Consortium Provides Identification Tags for Floating Oyster Gear

Graham Gaines, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium supplied waterproof and UV-protected cage tags to South Carolina oyster 
growers who requested identification markers so their floating cages could meet S.C. Department of Health and 
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Environmental Control’s shellfish harvesting regulations.

Relevance: Marine debris, especially from that of commercial fishing and aquaculture gear, is an environmental 
concern for many oceanic stakeholders and user groups. The relatively high occurrence of storms and hurricanes 
in the South Atlantic region is a significant driver of marine debris, as gear and equipment can become dislodged 
and deposited to unknown locations. These tags help farmers protect their property in the event of hurricanes and 
severe storms.

Response: The Consortium learned about different identification markers at industry trade shows such as Oyster 
South and reached out to South Carolina growers about their interest and need in them. The Consortium then 
worked with a private contractor to print the tags with personalized and serialized information unique to each 
grower.

Results: Five oyster growing operations attached identification tags to a total of 3,430 cages. The tags also help to 
secure the bonds that oyster growers are required to maintain on all floating gear.

S.C. Sea Grant Consortium Writes Successful Grant Proposal to Develop a Gullah 
Geechee Seafood Trail

Matt Gorstein, S.C. Sea Grant Consortium
Marilyn Hemingway, Gullah Geechee Chamber of Commerce
Jannie Harriot and Dawn Dawson-House, WeGOJA Foundation
Queen Quet, Gullah Geechee Sea Islands Coalition, Gullah Geechee Fishing Association
Alli Crandell, Coastal Carolina University

Recap: S.C. Sea Grant Consortium develops partnership with the Gullah Geechee Chamber of Commerce and helps 
them apply for, and get awarded, federal funding to develop a Gullah Geechee Seafood Trail.

Relevance: Identifying strategies to promote equity in sustainable economic opportunity is necessary for 
maintaining the well-being of coastal communities. Moreover, in an era of climate change, it’s critical to address 
environmental justice issues and to understand the experiences of historically marginalized communities. With 
lucrative coastal industries like tourism, fishing and harvesting, and seafood dining continuing to grow in South 
Carolina, it’s important to ensure that economic benefits are realized across the social and demographic spectrum.

Response: The Consortium developed a partnership with the Gullah Geechee Chamber of Commerce (Chamber), 
an organization working to promote businesses owned by Gullah Geechee community members in South Carolina 
and enhance economic opportunity for the Gullah community. The Consortium collaborated with the Chamber 
on project ideas that further both organizations’ goals. Together, they developed a proposal to establish a Gullah 
Geechee Seafood Trail to promote seafood businesses owned by Gullah community members and to share stories 
of maritime cultural heritage.

Results: The S.C. Sea Grant Consortium walked the Gullah Geechee Chamber of Commerce through the registration 
process for SAM and grants.gov, making it eligible to apply for federal funds. The Consortium identified an 
appropriate funding opportunity through NOAA’s Saltonstall-Kennedy program and helped the Chamber obtain 
eligibility and write the grant proposal. The Chamber was awarded $282,000 in grant funding for the project. In 
2021, community meetings, kickoff meetings, and one focus group were held.
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S.C. Sea Grant Consortium Details Potential Benefits of Increased Shellfish 
Mariculture Production

Matt Gorstein, Graham Gaines, and Sarah Pedigo, S.C. Sea Grant Consortium
Joey Von Nessen, University of South Carolina

Recap: The S.C. Sea Grant Consortium developed four hypothetical shellfish mariculture research and development 
investment scenarios in consultation with partners to estimate the return on investment over a 10-year horizon.

Relevance: The growth of the shellfish aquaculture industry in the last few years has led to an increased interest in 
developing research and development to optimize sustainable shellfish production and survival rates and workforce 
training programs to adequately train industry entrants in gear handling, shellfish science, and business planning.

Response: The Consortium worked with an economist from University of South Carolina to conduct the return-
on-investment analysis and to estimate current unmet demand for mariculture oysters produced in the state. 
This assessment utilized input-output modeling techniques to estimate the potential return on investment of 
constructing and operating a shellfish aquaculture research and training program in South Carolina as measured 
through an economic impact analysis.

Results: Findings, delivered to stakeholders in January 2022, indicate that one out of every five mariculture oysters 
purchased by South Carolina consumers are produced in the state. The market potential for mariculture oysters 
in South Carolina is more than triple the current production of existing South Carolina oyster farms. All investment 
scenarios were estimated to generate positive economic returns in the form of economic output and tax revenue.

S.C. Sea Grant Consortium and Partners Document Economic Contribution of 
Oyster Mariculture Industry

Matt Gorstein, Graham Gaines, and Sarah Pedigo, S.C. Sea Grant Consortium
Marzieh Motallebi, Rob Carey, and Steve Richards, Clemson University

Recap: S.C. Sea Grant Consortium extension specialists provided expertise in a shellfish mariculture socioeconomic 
research project to investigate both consumer and producer aspects of the industry and its products. 

Relevance: The South Carolina shellfish aquaculture industry, specifically oysters, continues to grow. As this 
industry is still relatively young, characterizing consumer preferences for S.C. aquaculture products is important 
for identifying emerging opportunities and/or challenges. Moreover, characterizing the industry from a producer 
perspective is also vital for tracking industry progress and being proactive in addressing potential barriers to 
sustainable industry growth. 

Response: Researchers from Clemson University received funding from the U.S. Department of Agriculture 
to assess consumer perceptions of South Carolina aquaculture products, produce a South Carolina shellfish 
aquaculture industry situation and outlook report, and estimate the total economic contribution of the industry. 
Consortium extension specialists provided expertise and assistance related to survey design and development of 
outreach products. 

Results: The report found that in 2019 South Carolina’s off-bottom oyster mariculture industry contributed over 
$8.7 million in output to the state’s economy and supported 130 jobs. The total economic contribution includes 
direct, indirect, and induced impacts. These estimates reflect sales from farmers, related sales at restaurants and 
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investment expenditures by the farmers themselves for their farms. The presence of the oyster mariculture industry 
has spillover effects, supporting jobs and generating economic output in multiple sectors.

South Atlantic Red Snapper Research Program Developed and Implemented

Susan Lovelace, S.C. Sea Grant Consortium

Recap: Led by the S.C. Sea Grant Consortium, a steering committee that included the regional Sea Grant directors 
and representatives of regional fisheries organizations developed a request, evaluated proposals, and selected a 
project to support the goal of generating an absolute estimate of abundance, with an accompanying measure of 
uncertainty, for the entire South Atlantic red snapper stock.

Relevance: The recent Gulf of Mexico Great Red Snapper Count was successful in locating the fish in previously 
unassessed habitat and therefore increasing the expectations of numbers of fish in the basin. Based on this 
success, Congress appropriated funds to similarly study the fish in the south Atlantic. The estimate will serve as an 
independent benchmark to inform future stock assessments.

Response: The S.C. Sea Grant Consortium in coordination with Sea Grant directors in the Southeast developed a 
steering committee made up of state fisheries managers, commercial fishers, federal scientists, and nonprofits 
to develop and run a competition to support the goal of generating an absolute estimate of abundance, with an 
accompanying measure of uncertainty, for the entire South Atlantic red snapper stock.

Results: Two proposals were received and, after receiving technical reviews, were assessed. Preference was given 
to proposals that sought to produce a single absolute estimate of abundance for the entire geographic region. 
In March 2021, the nearly $1.5 million project was awarded to Dr. William Patterson, University of Florida, whose 
objectives include estimating the distribution and density of red snapper in unknown or unconsolidated habitats 
and estimating the number of red snapper age 2-plus in the study region.

Seafood Direct Marketing Interview Sessions with the Consortium, Clemson 
Researchers, and Seafood Businesses

Pravin Nath, Clemson University
Graham Gaines and Matt Gorstein, S.C. Sea Grant Consortium

Recap: MBA students and associate professors at Clemson’s Marketing Department joined S.C. Sea Grant 
Consortium staff to interview leaders in the state’s seafood businesses to understand the marketing challenges and 
potential for increased direct marketing of seafood products.

Relevance: The COVID pandemic exposed the vulnerabilities the South Carolina shellfish industry’s reliance on 
restaurants as the primary market/channel for their produce, making it important to explore other marketing 
opportunities. In addition, trends such as buying local and fresh produce, eating healthy, being sustainable, and 
an acceptance of direct-to-consumer marketing suggest an unexplored potential for mariculture farmers through 
creative strategies.

Response: Four MBA students, three faculty, and two S.C. Sea Grant Consortium specialists met with five successful 
seafood businesses for one-hour Zoom interviews to understand the primary challenges and obstacles to transition 
to more direct sales of the products.
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Results: The discussions helped the students learn of common themes behind successful direct marketing 
campaigns. The interviews were then used to craft a survey to understand behaviors, attitudes, and willingness-to-
pay for direct-to-consumer seafood products.

S.C. Sea Grant Consortium Researchers Developing Tripletail Fish Culture 
Techniques for Co-production in Shellfish Ponds

Jason Broach, S.C. Department of Natural Resources

Recap: S.C. Sea Grant Consortium researchers successfully established tripletail fish culture techniques and report 
the first ever observation of a parasitic worm encysted on the brains of the fish.

Relevance: Tripletail are a highly valuable marine finfish for seafood markets, but extensive research is required to 
develop methods for successful aquaculture of the species. With a fast-growing juvenile phase, limiting wild-caught 
supply, and high retail value, commercial aquaculture of tripletail could be a lucrative opportunity for aquaculture 
producers in South Carolina to diversify their production models, particularly in conjunction with shellfish 
production ponds.

Response: In an effort to establish at least one natural spawning population of tripletail in a recirculating 
aquaculture system and record spawning frequency and quality over time, tripletail were collected by fisherman 
and staff at the S.C. Department of Natural Resources.

Results: Researchers successfully established two populations of tripletail in two recirculating aquaculture systems. 
A reproductive hormone, prostaglandin, was added to the tanks to induce spawning. No spawning events occurred, 
but hormone efficacy trials will occur during the summer of 2022. Outside the original scope of work, the first-
ever observation of a parasite encysted on the brains of the fish, which is important for the overall biology and 
aquaculture potential of the fish.

S.C. Sea Grant Researchers Examine Influence of Butterflyfish and Coral Genome 
on Coral Disease

Kara Noonan and Michael Childress, Clemson University

Recap: S.C. Sea Grant researchers observe indicators that foureye butterflyfish could be important in the process of 
coral recovery from stony coral tissue loss disease.

Relevance: Marine diseases have caused large scale decreases in coral cover across the Caribbean and are 
unfortunately projected to increase as sea surface temperatures rise. Identifying the main drivers of disease 
transmission is essential for our understanding and response to diseases in the future.

Response: S.C. Sea Grant Consortium researchers are seeking to understand the relationship between coral, coral 
disease, and butterflyfish. This requires tracking the progression and transmission rates of coral disease, analyzing 
fish community diversity and corallivore foraging behaviors, investigating transmission potential in a controlled 
laboratory experiment, and genetic sampling of coral colonies.

Results: The foureye butterflyfish were observed feeding around the tank as opposed to on either healthy or 
diseased corals, suggesting that diseased tissue that had sloughed off may have been the most readily available 
food source, as the fish were able to avoid the stinging defenses of the corals. There is some evidence that 
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butterflyfish may not directly increase infection rates, but instead might be important in the process of disease 
recovery.

S.C. Sea Grant Consortium Researchers Developing Spotted Seatrout Model 
Designed for Enhanced Resource Management

Tanya Darden, S.C. Department of Natural Resources

Recap: S.C. Sea Grant Consortium researchers continued designing a spotted seatrout model that more accurately 
reflects its life history to guide resource managers with decision-making in stock enhancement.

Relevance: Spotted seatrout are especially vulnerable to winter kills, which occur at least once each decade and 
appear to be the major factor associated with changes in population abundance. Little information is available to 
guide stock enhancement in facilitating recovery of spotted seatrout populations following these events. Stocking 
offspring from a small number of broodstock may reduce genetic diversity and effective population size, which are 
important for the long-term adaptability of a population.

Response: Researchers are developing a demographic and genetic model they hope will provide resource 
managers in South Carolina with a stock enhancement tool to guide spotted seatrout conservation and restoration 
following winter cold events.

Results: Consortium researchers have collected genetic data from 650 spotted seatrout samples, calculated spawn 
and hatchery effective population size, and completed modifying an existing genetic model, incorporating spotted 
seatrout life history, ecology, and hatchery production.

S.C. Sea Grant Consortium Developing Non-lethal Tool to Aid in Cobia Population 
Stock Assessments and Restoration

Tanya Darden, S.C. Department of Natural Resources

Recap: South Carolina Sea Grant Consortium researchers continued building a non-lethal tool to sequence cobia 
genomes to help begin restoration efforts for inshore spawning populations.

Relevance: Cobia is a species of concern in South Carolina due to heavy fishing pressure on the inshore spawning 
population over the past two decades, and the state has implemented management actions, including harvest 
reduction and stock enhancement within inshore waters.

Response: Researchers proposed using next-generation sequencing technologies, which are more efficient in 
screening entire genomes, in an effort to develop a new tool for sex identification of cobia. The development of 
a non-lethal, minimally invasive tool for sex identification will substantially aid in assessing the restoration of the 
inshore population by providing easy access to wild population data, as well as increasing hatchery production 
efficiency.

Results: Despite delays due to COVID, researchers successfully sequenced approximately 96% of the genome 
for both male and female cobia samples, and identified significant regions of non-overlap between the genomes. 
Sampling will continue in an effort to develop a non-lethal tool that can be used in stock enhancements and 
assessments and in sustainable aquaculture.
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Researchers Make Progress on Estimation of Atlantic Red Snapper Abundance in 
Region

William Patterson, University of Florida

Recap: S.C. Sea Grant Consortium researchers are progressing with population size estimates of Atlantic red 
snapper using remotely operated vehicle and camera-trap samples, and proceeding with integrated model 
development.

Relevance: Red snapper, Lutjanus campechanus, is an ecologically and economically significant reef fish in U.S. 
Atlantic waters between North Carolina and south Florida, where it has been estimated to be overfished since 
the early 1970s. Commercial and recreational regulations put in place to rebuild the red snapper stock failed to 
accomplish that goal, but restrictive management following the passage of the Reauthorized Magnuson-Stevens 
Fishery Conservation Act in 2006 has caused vocal dissent among various user groups.

Response: S.C. Sea Grant Consortium researchers proposed estimating the population size of Atlantic red snapper 
independent of the stock assessment, which should be beneficial to future assessments and fisheries management. 
They plan to produce two independent estimates of age-2-plus Atlantic red snapper population from North Carolina 
to Florida. One will be based on genetic mark recapture and the other will take advantage of annual Southeast Reef 
Fish Survey camera-trap sampling along with remotely operated vehicle sampling.

Results: Remotely operated vehicle transect sampling was conducted at 265 sites on the Atlantic shelf from North 
Carolina to the Florida Keys, including 57 sites where South East Reef Fish Survey camera-trap samples were taken. 
Red snapper size estimates were extracted from samples to estimate red snapper population size, and current 
modeling includes analysis of red snapper density and size distributions. Fin-clip samples are being genetically 
sequenced.

S.C. Sea Grant Consortium Studies Use of Craft Brewery By-products to Fill 
Nutritional Gaps in Aquaculture Fish Feeds

Aaron Watson, Fabio Casu, and Michael Denson, S.C. Department of Natural Resources

Recap: Consortium researchers investigating the feasibility of developing a by-product from brewery spent grain 
material for use in high-quality fish feeds see promise for incorporating craft brewery spent grains into feeds for red 
drum.

Relevance: As world populations continue to increase, so does demand for fish protein. Aquaculture has expanded 
to fill the growing demand. Aquaculture production often still relies on feed ingredients for protein and lipid sources 
from wild stocks in the form of fishmeal and fish oil, and the costs of feed can represent more than 50% of the total 
cost of producing market-size fish. Spent grains from craft breweries represent an underutilized potential source of 
nutrition for fish feeds.

Response: S.C. Sea Grant researchers are examining the potential use of spent grains from craft breweries in the 
Charleston, S.C. area as viable ingredients in fish feeds for juvenile red drum. They have partnered with three local 
craft breweries, collected monthly samples from each brewery, and made significant progress in evaluating the 
material itself for composition, digestibility, and tolerance in juvenile red drum.

Results: Spent grain samples from each partner brewery were collected and analyzed for nutritional composition. 
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No significant differences in profiles were observed between the breweries or over time, which suggests mixing the 
material from multiple breweries will not significantly change the nutritional profile. Data resulting from digestibility 
trials in the red drum are still being evaluated, but initial results suggest similarities with other minimally processed 
plant ingredients. Overall, results of the project are promising.
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SCIENTIFIC LITERACY AND WORKFORCE DEVELOPMENT

IMPACTS

S.C. Sea Grant Consortium Contributes to Adoption of New S.C. State Science 
Standards

E.V. Bell, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium contributed writing and content expertise for the creation of the 2021 South 
Carolina College- and Career-Ready State Science Standards that were formally adopted by the S.C. Department of 
Education.

Relevance: S.C. formal educators use subject- and grade-specific standards endorsed by the S.C. Department of 
Education (SCDOE) to guide instruction and assessment of their students. Although the current science standards 
are robust in content and assessment, South Carolina students rank nationally near the bottom in science 
proficiency, leading to a dearth of skilled individuals entering STEM careers. As industrial giants continue to move to 
the state, there is a growing demand for a skilled STEM workforce.

Response: In 2020, the SCDOE amassed a team of more than 500 science and education professionals, including 
the Consortium, to advise on the construction of a new version of science standards that outlines a blended 
approach of applied science content and skills for the purposes of increasing science literacy and preparing youth 
for STEM-based careers. Additionally, the new science standards include concepts of climate change and evolution 
previously absent in earlier versions.

Results: In June 2021, the SCDOE officially adopted the new South Carolina Career- and College-Ready Science 
Standards for use beginning in the 2022-2023 school year.

S.C. Sea Grant Consortium’s Environmental Education Program Adopted by State 
Environmental Education Organization

E.V. Bell, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium partnered with the Environmental Education Association of South Carolina to 
facilitate the formal adoption of the Palmetto Environmental Education Certification program.

Relevance: In 2014, the Consortium co-led the development of the Palmetto Environmental Education Certification 
(PEEC), the state’s first environmental education (EE) certification. This two-year program uses the six thematic EE 
best practices outlined by the North American Association for Environmental Education as its foundation. Since 
2018, PEEC has been fiscally administered and programmatically coordinated by the Consortium. As PEEC continues 
to grow, addressing future capacity and financial demands are imperative to the program’s long-term sustainability.

Response: The Environmental Education Association of South Carolina (EEASC), of which the Consortium is a 
long-standing board member, is the state affiliate for NAAEE and a founding member of PEEC. EEASC continues to 
grow in membership, credibility, programmatic capacity, and financially with robust sponsorship and fundraising 
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campaigns. The alignment of PEEC’s goals with EEASC’s mission provides the necessary support to ensure PEEC’s 
future sustainability and long-term growth of the program throughout the state.

Results: In February 2021, the EEASC board of directors officially voted to adopt PEEC as a flagship program, 
assuming both programmatic coordination and fiscal responsibility.

S.C. Sea Grant Consortium’s Beach Sweep/River Sweep Litter Cleanup Saves 
Taxpayers $93,411 in 2021

Susan Ferris Hill, S.C. Sea Grant Consortium

Recap: Beach Sweep/River Sweep has economic, environmental, and societal benefits. In 2021, despite the ongoing 
COVID-19 pandemic, 1,091 coastal volunteers collected over 4 tons of litter, and covered 94 miles of South Carolina’s 
beaches, marshes, and waterways. There were 60 site captains at 42 cleanup locations across the state. The dollar 
value of volunteers’ time equals $93,411. The number of volunteer hours was 3,273. The state’s natural resources 
are cleaner, safer, and more beautiful for all to enjoy.

Relevance: Natural resources account for $33.4 billion in annual economic output for the state (S.C. Dept. of 
Natural Resources, 2016). And according to the S.C. Dept. of Parks, Recreation, and Tourism, tourism spending 
reached $22.6 billion in 2017. Clean beaches, marshes, and waterways are critical to support commercial and 
recreational boating and fishing, wildlife viewing, tourism, and other industries. A litter-free environment also 
contributes positively to quality of life.

Response: The S.C. Sea Grant Consortium and S.C. Dept. of Natural Resources organize the Beach Sweep/River 
Sweep litter cleanup. Through the use of volunteers, the cleanup contributes to the economic, environmental, and 
societal well-being of the state. Participants and the public are more informed about natural resource issues, such 
as litter’s detrimental effects on the landscape and wildlife, and people are empowered to take action and become 
environmental stewards.

Results: In 2021, despite the ongoing COVID-19 pandemic, 1,091 coastal volunteers collected over 4 tons of litter, 
covered 94 miles of beaches, marshes, and waterways, and recycled as much as possible. There were 60 site 
captains at 42 cleanup locations. The dollar value of volunteers’ time is $93,411 (Independent Sector, 2021). The 
number of coastal volunteer hours was 3,273.

S.C. Sea Grant Consortium Launches “Careers” Microsite to Broaden Reach to 
Diverse Undergraduate and Graduate Students

Susan Lovelace, S.C. Sea Grant Consortium

Recap: Developed by the Consortium’s Diversity, Equity and Inclusion Workgroup to reach a diverse populations of 
undergraduate and graduate students about job opportunities at the S.C. Sea Grant Consortium, the new “Careers” 
website provides information about jobs, fellowships, and internships, as well as an opportunity to match students 
with a mentor on the Consortium staff. Mentors answer questions about what Sea Grant and related jobs are 
needed, career and fellowship opportunities, and education requirements.

Relevance: There is a need to engage a diverse population of undergraduate and graduate students in S.C. Sea 
Grant Consortium research, fellowships, internships, mentorships, and professional staff opportunities including 
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business management, accounting, communications, graphic design and human resources In addition, there is an 
increasingly high demand for a workforce skilled in Science, Technology, Engineering, and Math (STEM) disciplines to 
accommodate the industrial growth of South Carolina and to meet workforce needs in ocean sciences fields.

Response: In September 2021, the Consortium’s Diversity, Equity and Inclusion Workgroup launched a “Careers” 
microsite (careers.scseagrant.org) for undergraduate and graduate students who may be interested in job 
opportunities, fellowships, internships, and locating a mentor in their field of study. The website introduces 
students to the Consortium, lists member institutions, describes the variety of job needs in Sea Grant and 
encourages students to be matched with a mentor on staff.

Results: Twenty-nine students have left their contact information for a mentor contact. Of those, eleven have been 
connected to mentors. Students contacted have been interested in water conservation, economics, environmental 
policy, environmental law, and public health.

ACCOMPLISHMENTS

S.C. Sea Grant Consortium Secures $1,000 for Diversity, Equity, and Inclusion 
Training for Palmetto Environmental Education Certification Program

E.V. Bell, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium secured $1,000 from the North American Association for Environmental 
Education to provide cultural humility training as part of the Palmetto Environmental Education Certification 
program.

Relevance: In 2018, the Consortium launched the Palmetto Environmental Education Certification (PEEC) program, 
S.C.’s first environmental education certification program for educators. The program aims to train educators 
who are representative of the diverse communities and regions within the state. Based on 2019 U.S. Census 
Bureau data, 37.4% of S.C. identifies as a person of color; however, a lack of diversity persists within the careers of 
environmental sciences, education, and interpretation.

Response: The Consortium secured $1,000 from the NAAEE Guidelines for Excellence Grant opportunity to support 
a half-day cultural humility training for 15 PEEC students during the August 3-5, 2021 workshop. During the virtual 
training, participants engaged in group discussions, scenarios, and quizzes designed to present effective strategies 
to enhance culturally safe and inclusive learning environments.

Results: The 2020-2022 PEEC cohort is incorporating elements learned from the cultural humility training into their 
culminating capstone project that will be presented in August 2022.

S.C. Sea Grant Consortium Expands Diversity, Equity, and Inclusion Requirements 
Within the Palmetto Environmental Education Certification Course

E.V. Bell, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium expanded diversity, equity, and inclusion information and assignments 
throughout the Palmetto Environmental Education Certification two-year course.

https://careers.scseagrant.org
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Relevance: In 2018, the Consortium launched the Palmetto Environmental Education Certificate (PEEC) program, 
S.C.’s first environmental education certification program for educators. Based on 2019 U.S. Census Bureau data, 
37.4% of S.C. identifies as a person of color; however, a lack of diversity persists within the careers of environmental 
sciences, education, and interpretation. The PEEC program continues to expand upon diversity, equity, and 
inclusion (DEI) information woven through the two-year course.

Response: DEI information was expanded and woven through the PEEC course requirements, including: Required 
reading and group discussion of Black Faces, White Spaces Black Faces by Carolyn Finney; completion of the 
“Equitable and Inclusive EE” module developed by the North American Association for Environmental Education; 
participation during the Cultural Humility virtual workshop; training and use of SMARTIE (specific, measurable, 
audience-focused, realistic, time-bound, inclusive, and equitable) objectives when developing final capstone project.

Results: The 2020-2022 PEEC cohort is incorporating DEI information and best practices into their culminating 
capstone project, five-year professional development plan, and personal reflection.

S.C. Sea Grant Consortium Launches New Professional Development Opportunity 
in Response to COVID-19 Pandemic

E.V. Bell, S.C. Sea Grant Consortium

Recap: To meet the shifting needs of educators during the COVID-19 pandemic, S.C. Sea Grant Consortium 
developed the new virtual professional development opportunity, All Booked Up Coastal Reading Club.

Relevance: In March 2020, S.C. public school districts, private schools, and nonformal institutions across the state 
closed and shifted to online learning platforms in response to the COVID-19 pandemic. For most educators, the 
abrupt switch from face-to-face instruction to online teaching resulted in numerous challenges, including locating 
quality online student resources, becoming adept using technologies for online learning, and meeting district and 
state requirements for maintaining teaching certificates (e.g., renewal credits).

Response: To meet virtual needs of educators, the Consortium developed the All Booked Up Coastal Reading 
Club as a means to learn about state and regional natural resources and environmental topics. The book club is 
influenced solely by members who determine reading selections, frequency and format of meetings, and group 
discussion topics. Previous book selections have included: The Home Place by Dr. Drew Lanham and Fuzz: When 
Nature Breaks the Law by Mary Roach. To encourage participation and retention of members, new members receive 
their first hard copy book for free and renewal credits are available.

Results: Since the launch of All Booked Up Coastal Reading Club in 2021, 29 educators representing 15 counties 
across the state have participated in the virtual book club meetings.

S.C. Sea Grant Consortium Provides Quarterly Diversity Staff Trainings

E.V. Bell and Marlena Davis, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium provided quarterly staff trainings on topics related to incorporating diversity, 
equity, and inclusion into agency-wide and program-specific projects.

Relevance: Increasing diversity among staff members, stakeholders, and end-users continues to challenge not 
only the S.C. Sea Grant Consortium but geosciences-based organizations across the country. Along with increasing 
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diversity, ensuring that programs, resources, and opportunities are equitable and inclusive adds important layers 
for consideration and implementation. Diversity statistics continue to be low among career geoscientists, and end 
users of scientific information for personal and community decision-making are often not reflective of the larger 
community.

Response: In June 2020, the Consortium initiated efforts to create an agency-wide diversity plan based on input 
from staff. Of interest to the majority of staff were diversity training opportunities for personal and professional 
growth. Using this feedback, four diversity staff trainings were scheduled: March 2021, Transformative Teaching 
Collective; June 2021: Cultural Humility; October 2021: USC Collaborative on Race; December 2021: Stages of Gullah.

Results: During the 2021, four quarterly diversity, equity and inclusion trainings were held for Consortium staff, 
during which more than 85% of staff attended.

S.C. Sea Grant Consortium Contributes to Salt Marsh Short Course

E.V. Bell, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium served as salt marsh content expert in the development of the Clemson 
University Salt Marsh Short Course.

Relevance: Salt marshes in S.C. face pressure from rising seas and increasing coastal populations. Living shoreline 
projects can mitigate impacts, revitalize degraded areas, and provide stewardship opportunities. In 2019, the 
Consortium, Clemson University, and the S.C. Aquarium partnered with the S.C. Department of Natural Resources 
on a National Oceanic and Atmospheric Administration-funded living shoreline project that engages Charleston-
area community members in oyster and Spartina alterniflora restoration and supports the development of new 
resources.

Response: Clemson University coordinated the production of a Salt Marsh Short Course available free-of-charge 
to volunteers participating in restoration activities. The course features five modules, focus questions, and post-
assessment on different topics, including oyster biology, ecosystem services, and stewardship opportunities. 
Specifically, the Consortium provided the scientific expertise, visuals, and voiceover for the module, Common Salt 
Marsh Flora and Fauna, which highlighted species frequently found in the low, middle, and high marsh zones of the 
salt marsh.

Results: Since the launch of the Clemson University Salt Marsh Short Course in the fall of 2021, 224 individuals have 
completed the course.

S.C. Sea Grant Consortium Engages More Than 100 Volunteers in Community 
Science Salt Marsh Restoration Project

E.V. Bell, S.C. Sea Grant Consortium
Peter Kingsley-Smith, S.C. Department of Natural Resources

Recap: The S.C. Sea Grant Consortium co-coordinated the engagement of more than 100 volunteers in salt marsh 
restoration activities at five locations throughout the Charleston watershed.

Relevance: Salt marshes in South Carolina face pressure from rising seas and increasing coastal populations. 
Living shoreline projects can mitigate impacts, revitalize degraded areas, and provide stewardship opportunities. In 
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2019, the Consortium, Clemson University, and the S.C. Aquarium partnered with the S.C. Department of Natural 
Resources (SCDNR) on a National Oceanic and Atmospheric Administration-funded living shoreline project that 
engages Charleston-area community members in oyster and Spartina alterniflora restoration and supports the 
development of new resources.

Response: The Consortium and SCDNR coordinated community volunteer events related to Spartina alterniflora 
cultivation, transplanting, and long-term monitoring at five locations within the Charleston watershed. These events 
included: virtual community meetings to introduce the living shoreline project and partners and recruit volunteers, 
S. alterniflora seed collection and planting, transplanting of mature S. alterniflora plants to designated restoration 
areas, and monitoring efforts documenting the establishment and growth of the transplanted plants.

Results: More 100 volunteers participated in 13 community events resulting in the planting of 35,758 S. alterniflora 
plants for a total of .47 acres of restored marsh.

S.C. Sea Grant Consortium Designs and Edits 47 Products to Support Mission

Susan Ferris Hill, E.V. Bell, Crystal Narayana, and Roger Drouin, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium designed, edited and facilitated the development of 47 products in support 
of the agency programs and focus areas. Digital communications and news products as well as flyers, brochures, 
reports and guides were produced to support programs and projects conducted to Consortium staff, researchers 
and partners.

Relevance: As South Carolina’s coastal population continues to grow and experiences the impact of climate change, 
there is a continuous need to build public awareness, understanding, and scientific literacy about the complexities 
of living, working, and playing in coastal South Carolina. The future of the conservation and management of coastal 
resources depends on a robust effort to foster stewardship and increase public awareness about the societal value 
and ecological function of South Carolina’s coastal resources.

Response: S.C. Sea Grant Consortium’s Communications and Education Team assisted with the development of 47 
products to support extension, communications, and education programs.

Results: Digital and printed products included mini-websites, guides, reports, workshop flyers, brochures, 
enewsletters, magazines, and curricula. Programs supported include S.C. Clean Marina, Beach Sweep/River Sweep, 
and Palmetto Environmental Education Certification, as well as products for programmatic areas including, nature-
based tourism, sustainable development, water quality, weather and climate vulnerability and resilience, fisheries 
and aquaculture.

S.C. Sea Grant Consortium’s Coastal Heritage Magazine Continues to Provide 
Information to 5,000 Print Subscribers

Roger Drouin, Susan Ferris Hill, Crystal Narayana, Susan Lovelace, Brita Jessen, EV Bell, and 
Susannah Sheldon, S.C. Sea Grant Consortium

Recap: Two issues of Coastal Heritage, the Consortium’s long-form issue-based publication, considered a Best 
Practice during the last federal evaluation, were produced and distributed to 5,000 subscribers and online readers. 
One was a special double-issue covering coastal challenges over the next 30 years and the other was a single-issue 
covering diamondback terrapins, the charismatic turtle endemic to the estuarine of the S.C. coast.
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Relevance: Coastal Heritage has been published by the Consortium since 1982. Over time, the publication evolved 
from a four-page bulletin to a 16-page magazine. The publication was deemed a Best Practice by the Consortium’s 
2019 National Sea Grant Site Review Team. Coastal Heritage is part of the Consortium’s strategy to increase scientific 
literacy and improve public understanding of South Carolina’s coastal and marine environment, culture, and history.

Response: The Communications and Education Services staff, with editorial input from Management staff, continue 
to produce Coastal Heritage, the Consortium’s long-form issue-based publication. Subscribers and website readers 
enjoy an in-depth look into South Carolina’s coastal and marine science, history, and culture.

Results: Two issues were produced during FY21-22: a double-issue, “All Hands on Deck—Addressing Coastal 
Challenges of the Next 30 Years” and a 16-page issue, “Jewel of the Marsh—The Remarkable Diamondback 
Terrapin.” Coastal Heritage is distributed to a list of 5,000 subscribers worldwide. Text and PDF versions are available 
on the Consortium’s website at www.scseagrant.org/coastal-heritage.

S.C. Sea Grant Consortium’s CoastalScience@Work Enewsletter Provides Up-to-Date 
Information about Research and Information to Stakeholders

Susan Ferris Hill and E.V. Bell, S.C. Sea Grant Consortium

Recap: The Consortium enewsletter, CoastalScience@Work, changed status to a monthly publication. Five issues 
were produced and delivered to 995 individual stakeholders. The average open rate was 38% and the average click-
through rate was 12.5%, both of which are considerably higher than averages for all industries.

Relevance: There is a need to deliver timely, frequent, and effective communications to inform target audiences 
and the general public about the Consortium’s science-based products, programs, and staff and institutional 
changes.

Response: To increase accountability and transparency with stakeholders, the Communications and Education 
Services staff moved the enewsletter publication to monthly status and produced and delivered CoastalScience@
Work to 995 individuals through the platform Constant Contact. Email lists include the Board of Directors and 
alternates; Program Advisory Board; Extension and Education advisory committees; National Sea Grant Office; 
S.C. African American Heritage Commission members; S.C. General Assembly members; U.S. Congressional staff; 
Consortium staff; and the public.

Results: Five issues of CoastalScience@Work were produced and delivered during FY21-22. The average open rate 
was 38%, which is 20% higher than the average for all industries. The average click-through rate is 12.5%, which is 
3.75% higher than the average click-through rate for all industries.

S.C. Sea Grant Consortium Produces Graphics That Inspire Participation

Crystal Narayana, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium produced graphics and branded products to support programs and the 
agency’s mission.

Relevance: Well designed and attractive products increase their use in educational settings and promote 
participating in programs. Branded designs enhance the reach of the S.C. Sea Grant Consortium and promote the 
brand as a source of science-based information that can be relied on.

https://www.scseagrant.org/coastal-heritage/
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Response: Communications staff worked with extension and communications staff and their partners to create 
logos and design promotional items including stickers and handouts for 11 products and designed 4 guides and 
reports as well as lesson plans, banners, social media tiles. Flyers include educational projects for the BioDiscovery 
program, Seed to Shoreline program, Healthy Pond Series, and Flooding 411.

Results: Publications designed include, S.C. Clean Marina Guide, South Carolina Aquaculture Permitting Guide, along 
with a toolkit, The Economic Benefits of Beaches and Barrier Islands and the Town of Edisto Beach Flooding and Sea Level 
Rise Vulnerability Assessment. Other projects included banners for the Guide and Outfitter Recognized Professional 
program, flags for the Clean Marina program, t-shirt for Beach Sweep/River Sweep program and logos that meet the 
recognition and educational needs of programs.

S.C. Sea Grant Consortium Website Expands in Content and Access

Susan Ferris Hill and Crystal Narayana, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium added 37 news articles and over 53 content pages to the website (www.
scseagrant.org), a source of science-based information for decision-makers and the public. In FY21-22, the website 
received 120,124 page views, a 38.24% increase from FY20-21.

Relevance: Decision-makers and the public should be informed about the coastal and marine environment and 
related community issues. The S.C. Sea Grant Consortium (Consortium) website continues to be a significant source 
of this information. The website provides information about Consortium-funded and partnered research, education, 
and outreach programs.

Response: The Communications staff maintains the Consortium’s website (www.scseagrant.org) and updates 
the content regularly with input from staff and Consortium member institutions. Additions include news articles, 
research project updates, and information about extension and education projects. Information about projects are 
added as they are started with reports, data and other information added as they are produced. Coastal Heritage, a 
long-form issue based magazine, although a print product, is also formatted for on-line reading.

Results: The website received 120,124 page views, a 38.24% increase from FY20-21. The Coastal Heritage 
publications drew over 26,258 views with Coastal Heritage—Carolina’s Gold Coast: The Culture of Rice and Slavery 
receiving the most at 13,740. Over 37 news articles and over 53 content pages to the website this reporting year.

S.C. Sea Grant Consortium Develops Community-Engaged Internship Program

Susan Lovelace, Susannah Sheldon, Matt Gorstein, and Brita Jessen, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium developed the Community-Engaged Internship Program to serve historically 
marginalized or underserved communities through a focus on environmental or resilience needs. Undergraduate 
students from these communities will be recruited for the part-time internships.

Relevance: Many coastal and marine science research organizations are challenged to include and foster more 
diversity in training the next generation of researchers, decision-makers, and Sea Grant staff. The S.C. Sea Grant 
Consortium recognizes the value of place-based work for undergraduate students of diverse backgrounds who have 
an interest in marine science and coastal community engagement.

Response: The Consortium developed draft documents for the program plan based on Community Engaged 

https://www.scseagrant.org
https://www.scseagrant.org
https://www.scseagrant.org
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Internships in the Sea Grant Network, association with Consortium members, and needs of our constituents. 
The plans were shared with undergraduate research and diversity offices at all nine of the Consortium member 
institutions for their review and edits, as well as with the Consortium’s Program Advisory Board. Their feedback has 
been incorporated for announcement in Spring of 2022.

Results: The completed plan is in place for the first Community Engaged Internships (CEI) in the summer of 2022. 
Undergraduate students will engage in place-based research, extension, education, and/or communication that 
respects and integrates local ways of knowing. The students will engage with Consortium staff and enhance their 
experience through participation in all CEI professional development and training opportunities and in peer 
discussions with other participants in CEI across the country.

S.C. Sea Grant Consortium Develops Research Equity Toolkit for Consortium-funded 
Research Programs

Susan Lovelace, Brita Jessen, and Susannah Sheldon, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium developed a draft Research Equity Toolkit for piloting with the new omnibus 
research projects and current program development research projects. The toolkit helps researchers consider best 
practices for diversity, equity, and inclusion in their science programs and the communities in which they work. 
After incorporating feedback from researchers, the checklist will become a requirement for all future Consortium-
funded research projects.

Relevance: Accurate and relevant coastal science depends on a foundation of community trust and inclusion to 
exchange information on coastal change impacts and solutions. Additionally, diversity within the field of marine 
science students and professionals is a continuing issue. A key need identified by the Consortium’s Program 
Advisory Board in the development of its current Strategic Plan is to enhance diversity and inclusion in all areas of 
our work (“Planning Process for FY 18-21;” p. 7).

Response: The draft Research Equity Toolkit was developed to identify pathways for Consortium-funded 
researchers to enhance diversity, equity, and inclusion (DEI) opportunities while also avoiding potential harm for 
stakeholders. Beginning in 2022, research teams will work through the Toolkit with Consortium staff to evaluate 
how the methods and results of their research will serve diverse coastal communities, and how the research team 
(leaders, students, and staff) is structured and led to enhance DEI commitments.

Results: Four investigators have volunteered to pilot the checklist.

S.C. Sea Grant Consortium Develops Story Map Detailing Ongoing Research and 
Extension Projects

Emmi Palenbaum and Landon Knapp, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium developed a story map to communicate the types and locations of ongoing 
research and extension projects the Consortium is leading or partnering on.

Relevance: With such a wide variety of topics, themes, partners, institutions, and geographies encompassed 
in the Consortium’s portfolio, it is useful to communicate all of these complex interactions through a single 
comprehendible medium.

https://storymaps.arcgis.com/stories/670f3031539643fb8f22d7cc8e4af47b
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Response: The Consortium identified the opportunity to deliver information and summaries on various research, 
extension, and education projects across the state through the use of a story map. The story map is searchable by 
geography and by focus area, and highlights our collaborative partners on each project as well.

S.C. Sea Grant Consortium Assistant Director Gives Guest Lectures at Universities 
and K-12 Schools

Matt Gorstein, S.C. Sea Grant Consortium

Recap: S.C. Sea Grant Consortium Assistant Director for Development and Extension Matt Gorstein gave guest 
lectures on topics related to ecosystem service valuation, South Carolina’s blue economy, and how economics and 
social science techniques can be used to answer environmental questions. 

Relevance: In an era of climate change and frequently occurring coastal hazards, addressing complex 
environmental issues with interdisciplinary science has become increasingly important. This involves the marriage 
of socioeconomic research with existing natural science research, including a recognition of the need for sustainable 
uses of coastal and ocean resources to sustain important economic activity, and the further acknowledgement of 
ecosystem service values in coastal zone management decision making. 

Response: Consortium Assistant Director for Development and Extension Matt Gorstein gave three guest lectures 
to a capstone environmental studies class and a marine policy class at the University of South Carolina and a 
science class at Porter-Gaud School. These guest lectures also served as an opportunity to share information 
on student fellowship and other funding opportunities, continue collaborating relationships with Consortium 
researchers, and reach a younger audience.

Partnership with Lowcountry Hazards Center Provides Training for S.C. Sea Grant 
Consortium Staff and Collaborators

Landon Knapp, S.C. Sea Grant Consortium and Lowcountry Hazards Center, College of Charleston

Recap: A partnership with the College of Charleston’s Lowcountry Hazards Center provided key training to S.C. Sea 
Grant Consortium staff and collaborators.

Relevance: A Memorandum of Understanding was established between the S.C. Sea Grant Consortium and College 
of Charleston School of Sciences and Mathematics to coordinate the development and implementation of joint 
initiatives and resiliency programs.

Response: As part of the resource sharing established by the agreement, the College of Charleston’s Lowcountry 
Hazards Center was made available for training and workshops needed by Consortium staff and by environmental 
professionals in the community.

Results: Four workshops were hosted at the Lowcountry Hazards Center during 2021. The S.C. Coastal Water 
Monitoring Network Portal Update Workshop provided 14 members of the water resources community guidance 
on the redevelopment of a key data resource. The two-day Extension Team Retreat included strategy sessions for 
Consortium staffers. A social media marketing class instructed seafood producers on communication strategy. A 
COVID-19 Emergency Meals-to-You Workshop shared knowledge on food system logistics during the COVID-19 
Pandemic with K-12 administrators.
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S.C. Sea Grant Consortium Grows Social Media Platform Engagement

Emmi Palenbaum and Susan Ferris Hill, S.C. Sea Grant Consortium

Recap: The S.C. Sea Grant Consortium has recently increased posting on social media platforms, including 
Instagram, Facebook, and Twitter, to highlight Consortium-led events, research, educational programs, and more.

Relevance: Through increased consistency across social media platforms, the Consortium has increased traffic to 
the Consortium website and has significantly broadened audience following and engagement.

Response: The Consortium identified the opportunity to deliver science-based information and updates on projects, 
research, and opportunities through the use of social media platforms. In addition to creating an Instagram profile 
in 2021, the Consortium now maintains a regular content schedule on Facebook, Instagram, and Twitter.

Result: Over the past year, the social media platforms have grown awareness of Consortium projects, partnerships, 
and opportunities. Since June of 2021, the Consortium’s Instagram profile has gained nearly 400 followers, while 
Twitter and Facebook have also attracted increased attention.

S.C. Legislature Funds New Undergraduate Resilience Research for Students from 
Marginalized or Underserved Communities

Susan Lovelace, S.C. Sea Grant Consortium

Recap: The South Carolina legislature appropriated recurring funds of $30,000 to be matched with $20,000 in 
federal funds to create and support the Margaret A. Davidson Resilience Scholars Program for students from 
historically marginalized or underserved communities. The Consortium developed a plan with first Scholars 
applying in the fall of 2022.

Relevance: Resiliency in coastal communities is especially important in the Southeast U.S., as these communities 
face a multitude of stressors, including coastal storms, heavy precipitation, earthquakes, tidal flooding, sea level 
rise, and increasing pressures from population growth. Margaret A. Davidson was integral in the formation of the 
S.C. Sea Grant Consortium. Serving as the agency’s executive director from 1983-1999, Davidson found that working 
outside the box ultimately resulted in more positive outcomes and effective change.

Response: The Consortium, seeking to expand opportunities for students from historically marginalized and 
underserved communities to participate in undergraduate research focused on resilience, developed draft 
documents for the program plan based on the needs of our research universities and constituents. The plans were 
shared with undergraduate research and diversity offices at all nine of the Consortium member institutions for their 
review and edits, as well as with the Consortium’s Program Advisory Board.

Results: The Consortium developed the Margaret A. Davidson Resilience Scholars program to address questions 
important to enhancing resilient communities and economies. Each year up to six scholars from member 
institutions will be selected to conduct a semester research project with a faculty mentor. Scholars will also be given 
the opportunity to conduct a summer internship, either applying their research or selecting a different project.

Francis Marion University Joins S.C. Sea Grant Consortium

Susan Lovelace, S.C. Sea Grant Consortium
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Recap: In December 2021 the S.C. Sea Grant Consortium Board of Directors voted to accept the application of 
Francis Marion University into the Consortium, bringing the total to nine members.

Relevance: The S.C. Sea Grant Consortium was created as an independent state agency in 1978 through Act No. 
643, S.C. Code of Laws. The membership of the Consortium consisted of The Citadel, the College of Charleston, 
Clemson University, the Medical University of S.C., S.C. State College, the University of South Carolina, and the S.C. 
Department of Natural Resources as charter members. Coastal Carolina University was added by a majority vote of 
the board in 1996.

Response: On Sept. 24, 2021 Francis Marion University (FMU) President Luther Carter requested membership in 
the Consortium. Executive Director Susan Lovelace and Partnerships Lead Brita Jessen traveled to FMU to meet with 
the president, provost, and faculty. Lovelace provided a written summary of FMU’s program consistency with the 
Consortium’s strategic plan to board chair, Clemson University Provost Robert Jones.

Results: During the Board of Directors annual meeting Nov. 29, 2021, the board voted to accept Francis Marion 
University into the Consortium, bringing the total membership to nine. Member institutions are eligible for 
research funding and partnership opportunities, graduate and undergraduate fellowships, and access to staff for 
engagement and communications consultancy.

S.C. Sea Grant Consortium Evaluates Effectiveness of Outreach Program in 
Increasing Awareness of Marine, Climate Science

Michael Childress, Clemson University

Recap: S.C. Sea Grant researchers’ evaluation of a musical theater and science outreach program demonstrated 
increased interest in STEM careers among elementary school students and significant gains in marine science 
knowledge and confidence in their ability to convey these concepts for university students.

Relevance: Humans are connected to the ocean in many ways, including relying on resources from the ocean but 
also influencing the oceans through their actions. Ocean literacy is essential in empowering individuals to make 
informed and responsible decisions related to marine resources and ocean sustainability, but is rarely taught in 
inland schools. Also, many children in upstate South Carolina have never been to the coast. Researchers assessed 
impacts using pre- and post-event surveys.

Response: Clemson University researchers teamed with Educational Entertainment to present a musical theater 
and science outreach program called “Something Very Fishy” to K-5 students in the Upstate. Student docents, 
trained by the S.C. Aquarium to present science lesson plans for elementary classrooms, continued to work 
with elementary school through virtual dives and live-animal interactions. This second year of the program was 
conducted primarily online, with a return to in-person interactions at the end of the year.

Results: Students showed increased interest in STEM careers, especially those careers portrayed by the university 
student docents. Increased interest in arts careers and correlations between arts career interests and use of 
educational resources provided in our workbook was highest in third grade. University docent students showed 
significant gains in marine science content knowledge after participating in the program. They also increased in 
their self-evaluation of teaching ability, technology use, and understanding of climate change concepts.
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S.C. Sea Grant Consortium Efforts Encourage Youths to be Ambassadors of 
Community Hurricane Resilience

Merrie Koester, University of South Carolina

Recap: Consortium researchers developed and enhanced several projects in Title 1 schools aimed at educating 
students and communities of the risks of sea level rise in their communities.

Relevance: Studies on hazard risk communication reveal that unless messaging is consistent with the beliefs, 
needs, and goals of a given social group, it is not likely to be acted upon. This is as true in a pandemic as it is during 
hurricane season. With few exceptions, minority communities are at greater risk in disaster situations, while 
community-based organizations that serve and represent these minority communities are not well-linked with 
community-wide disaster loss reduction and preparedness efforts.

Response: A South Carolina Sea Grant Consortium researcher expanded upon the Kids Teaching Flood Resilience 
program (https://www.kidsteachingfloodresilience.com/), developed in response to a key challenge noted in the 
City of Charleston’s 2015 Sea Level Rise Strategy Plan, to better communicate and inform citizens about direct local 
impacts of sea level rise as a way to enhance public safety.

Results: Among the results were: the Blue Line Project (www.circularchurch.org/bluelineproject) emphasizing the 
disproportionate impacts of storm surge on historically marginalized communities; premier of the film “Never 
Say WHATEVER, Especially in a Hurricane” (www.youtube.com/watch?v=LFOGwzPfTrk), which addresses hurricane 
illiteracy; field testing by three high school teachers of Flood Resilience Fridays; and providing each student at a Title 
1 school with copies of the book “Us and the Creek,” which science teachers used to create a saltmarsh science and 
appreciation program.

S.C. Sea Grant Consortium Fosters Student Support Through Internships, 
Fellowships, and Research Opportunities

Susannah Sheldon, Susan Lovelace, Matt Gorstein, and Brita Jessen, S.C. Sea Grant Consortium

Recap: The Consortium continues to substantially contribute to workforce development through internships, 
fellowships, and research opportunities.

Relevance: Supporting undergraduate and graduate students and early career professionals leads to an informed, 
engaged, and well-trained workforce.

Response: The S.C. Sea Grant Consortium is involved in several initiatives that support education and professional 
development for these individuals. Sixty-one Knauss fellows have been selected from South Carolina since 1984, 
and 20 Coastal Management fellows from South Carolina have been placed with various state agencies nationally 
since 1997. In addition, the Consortium partners with the S.C. Space Grant Consortium to support the annual 
Kathryn D. Sullivan Earth and Marine Science Fellowship, designed to increase the number of highly trained earth 
and marine scientists and to enable graduate students to conduct NASA- and NOAA-related Earth/marine science 
research. Additionally, three undergraduate opportunities are in development for implementation in the next 
reporting year.

Results: In 2021, S.C. Sea Grant supported 18 undergraduates, 21 master’s-level students, and 3 Ph.D. students 
in conjunction with Consortium-funded research, projects, and fellowships. Of these, 31 were new to Sea Grant 

https://www.circularchurch.org/bluelineproject
https://www.youtube.com/watch?v=LFOGwzPfTrk
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support and 11 were continuing to receive support. Five of the graduate students was a Sea Grant extension intern 
for the Consortium. Two Sea Grant-nominated students were selected for the Knauss fellowship and one for the 
Sullivan award. Sea Grant student support has improved ocean and coastal literacy among university students and 
early professionals and encouraged their success in securing coastal and marine-related employment.
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