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National Institute of
Environmental Health Sciences

Protecting Coastal Communities from Ocean Risks

NIEHS-funded research at the nexus of oceans and human health protects community health.

National Institute of Environmental Health Sciences (NIEHS)-funded
researchers are helping communities understand and respond to
increased health risks from the combined effects of ocean threats,
including harmful algal blooms (HABs).

Scientists at the University of South Carolina’s Oceans and Human
Health and Center (OHHC) study three primary risks to coastal
communities: HABs, which produce dangerous toxins; Vibrio
bacteria, the leading cause of death in seafood; and microplastics, ‘ ~ _
which may carry Vibrio bacteria, HAB toxins, and other i f— (P U = So
contaminants. GeOﬁ:rey Scott, Ph.D., and Paul Sa ndifer, Ph.D., lead H/gh schoolers learn water qua/ity monitoring methods as part of
the center. an OHHC outreach event. (Photo courtesy of Paul Sandifer)

Impacts of Research at the Nexus of Oceans « Then: The health effects of HAB
and Human Health toxins, especially their link to
obesity, were poorly understood.

Then and Now

Informing Decision-Making: Findings from South .
Carolina’s first statewide coastal assessment in shellfish
informed regulators about bioaccumulated microplastics,

Now: HAB toxins were found to
harm the intestines,>* kidneys,*
liver,>” and blood-brain barrier.?

their types, concentrations, and uptake rates. Regulating . . . 268 AHABsample
microplastics in shellfish can reduce human exposure. Th(:y cpntEI?ute torilver dlszeisges, " collected and taken
gut microbiome changes, back to the lab for
Improving Community Engagement: Researchers and reproductive health risks,'" analysis. (Photo
students developed a strategy to successfully involve and diabetes. courtesy of SCHABNet)

community groups in planning and conducting research.3¥34

Then: Identifying HAB toxins was complex, typically

Understanding HAB Growth: Investigators identified limited to analyzing one toxin at a time.

nitrogen, phosphorus, and salinity conditions that

Now: USC OHHC researchers developed methods to

D20 @

accelerate HAB growth and toxin production, improving efficiently identify HAB toxins,""? including
scientists’ ability to predict and respond to HABs.417%29-32 less-studied ones.

Advancing Education: Collaborating with federal agencies | * Then: Engaging affected communities in oceans and
and research societies, OHHC created short courses to train human health research lacked clear frameworks.
researchers and graduate students to identify and quantify « Now: In collaboration with other OHHCs, the team
HAB species and microplastics in marine and coastal created a framework for community-engaged
ecosystems. research,*® now widely adopted

Identifying Health Risks: Researchers identified negative * by other oceans and human health researchers.

E' effects of HAB toxin exposure on organs and their Then: Oceans and human health university-level
contributions to various diseases and illnesses." ™ teaching in the U.S. relied on an outdated,

16-year-old textbook.

Evolving Methods: Scientists created new methods
to identify HAB toxins''? and assess their impact on Now: USC OHHC scientists contributed to a new,
ovarian function and fertility." more comprehensive edition of the textbook,* which
includes practical training for public health and
biomedical professionals.

Assessing Community Health: USC OHHC graduate
= students created “Community Report Cards” to evaluate
ecosystem and human health and guide community
decision-making. 23

oo
n
I‘@‘\

National Institutes of Health » U.S. Department of Health and Human Services



Protecting Coastal Communities

from Ocean Risks

Sl 2018 IS

Fundamental Questions

Observed that sea level rise increases human exposure risk
to Vibrio bacteria, a virulent species of human pathogens
with high levels of antibiotic resistance.!

v

— @l 2019-2023 I———————
Fundamental Questions

Documented negative health effects of HAB toxins in mice,
including inflammation of the intestines,2*kidney,* liver, 3567
and brain;® contributions to NAFLD;?*2 alterations to the
gut microbiome;**%° dysregulated immune system;®
and risks to women'’s reproductive health.™

v

—=l 2019-2020 > ————————————
Application and Synthesis

Developed new methods to identify different
classes of cyanotoxins™'2 and to explore which
cyanotoxins cause female ovarian toxicity."™

v
—— 8 2019-2023 E——————
Fundamental Questions

Identified optimal conditions of nitrogen, phosphorus,
and salinity for HAB toxin production, improving scientists’
ability to forecast HAB toxin production.'*"”

v
——— @l 2020-2021———————
Fundamental Questions

Explored the sublethal effects of HAB toxins on model
fish species to improve aquatic life assessments
and lake management.’®%

Fundamental

Questions

Fundamental Questions

Identified methods that scientists were comfortable using to
communicate science to the public, which helped improve
the center's community engagement strategies.”

v
Sl 2020 IS
Fundamental Questions
Performed probabilistic environmental hazard assessments
and found that surface waters in many freshwater and coastal

ecosystems around the world exceed recommended values
for a specific cyanotoxin, cylindrospermopsin.?

v
———=@l 2020-2023 »>—————
Application and Synthesis

Developed a framework to document a baseline
of community health before disasters hit.>%

v
—— @ 2021-2022 S————
Fundamental Questions

Documented increases in Vibrio bacteria growth and
virulence and increased toxicity of HAB toxins, along with
the production of new toxins, when Vibrio bacteria and HABs
interact with nutrients from wastewater effluent or
drinking water disinfection by-products.?s%’

Application

Implementation
and Synthesis

and Adjustment

SN 2021 IS

Policy
and
Practice

SN 2022 IS

Fundamental Questions

Documented exposing the toxin-producing algae,
Prymnesium parvum, to sunlight as a potential
method for reducing HAB toxicity.?

Fundamental Questions

Observed drying HABs on lake shorelines releasing toxins,
a potential toxin exposure route for communities
near shorelines.*®

v
S 2021 IS
Fundamental Questions

Identified optimal nitrogen, phosphorus, and salinity
conditions for HAB growth and toxin production.'¢32

v
—————————=E 2022-2023E>———————
Policy and Practice

Informed nearly 140 residents of Lake Wateree,
South Carolina, and state regulators about risks of HABs
and encouraged the use of caged fish as early
indicators of dangerous toxin levels.

v
. 2022

Implementation and Adjustment/
Policy and Practice

Developed a national framework for engaging communities
in oceans and human health research,* then implemented
the framework while working with communities in
Charleston, South Carolina, on plans
to build a seawall to protect from flooding.**

v
N 2023 IS
Fundamental Questions

Documented a variety of ways in which Vibrio bacteria
attach to microplastics and enter the human body.*”

v
S 2024 S

A
<l 2022 I
Policy and Practice

Informed seafood regulators, like the Interstate
Shellfish Sanitation Program, about how nutrient
interactions influence Vibrio bacteria,

HABs, and microplastics in marine ecosystems.>”:3

Fundamental Questionss

Identified that trace metals from wildfire ash in urban
and rural environments may increase Vibrio bacteria
virulence and antibiotic resistance.®

National Institute of
Environmental Health Sciences

NIEHS supported research for all the milestones highlighted above.




Nutrient Management for
Community Health

USC OHHC researchers partnered with Water Watch, a citizen
science group, to monitor nutrients flowing into Lake Wateree.
The collaboration supported efforts from the South Carolina
Department of Health and Environmental Control (SCDHEC)
to develop long-term nutrient reduction plans for the Catawba
Watershed in South Carolina.

After residents around Lake Wateree raised concerns about
increased HABs throughout the lake in 2018, USC OHHC and
collaborators mapped the extent of blooms and determined
that two-thirds of the shoreline was covered in toxic algae.
They also studied the algae’s toxicity. With the help of citizen
scientists, researchers concluded that excess phosphorus
pollution from development in Charlotte, North Carolina,
was contributing to the HAB growth. This community-engaged
research informed a water quality management plan for the
Catawba River, led by the SCDHEC, Catawba Riverkeeper,
Water Watch, and Duke Energy.

Scientists also worked with SCDHEC to help develop and
implement SCHABNet, a web portal that provides information
about HABs to South Carolina residents. Water Watch and other
community organizations used SCHABNet to collaborate with
state agencies in developing nutrient reduction plans for

the watershed.

Ensuring Community
Representation in City Planning

Coastal communities have an increased risk of exposure to
health risks associated with rising sea levels and storm surges.
To help mitigate those risks, the City of Charleston, South
Carolina, proposed building a seawall near the Rosemont
neighborhood.

Rosemont residents had concerns about what unintended
consequences may result from the construction of the seawall.
USC OHHC researchers interviewed residents and published a
story map documenting those concerns. According to the
team, the story map led the City of Charleston to invite the
Rosemont community into their resiliency planning efforts.

“This was the first time that this community was included in
these discussions,”said Sandifer.“This is the result of building
trust and responding to the needs of the community"”

Community members walk through the Rosemont neighborhood
with state and Tribal agency representatives. (Photo courtesy of
Paul Sandifer)

OHHC Outreach

A HAB occurs in a residential neighborhood. (Photo courtesy of SCHABNet)

The following outreach products help advance USC OHHC
researchers’ goals of ensuring communities understand the
relationship between oceans and human health:

Macroplastics in South Carolina Waters: Connecting the
Midlands to the Coast is a documentary aimed at educating

communities about the persistence and risks of plastics in
the environment.

CheckMyBeach is a web-based information portal that
provides beach safety tips, like predicting tides and flooding,
spotting signs of HABs, or escaping rip currents, for tourists
and locals.

How's My SC River is an app providing access to bacterial
levels in popular recreational waters in the Midlands region
of South Carolina.

SCHABNEet is a web portal, operated by SCDHEC, that provides
information about HABs to South Carolina residents, farmers,
drinking water utilities, stormwater pond owners, public
health professionals, and veterinarians.

“In the coastal zone, we have five times more people per land area and five
times more water and air pollution per land area than the inland U.S.,” said
Scott. "The interactive effects of marine threats influence coastal ecosystem
health and can adversely affect coastal residents' recreation and seafood
consumption. We need Oceans and Human Health Centers to protect
public health in coastal communities.”

Challenges and Lessons Learned

Challenge: Exploring overlaps in findings from different
projects is difficult, especially when projects are not
designed to answer those questions.

Lesson: Building an adaptable and resourceful research
team means experiments can be redesigned to explore
novel findings and push the envelope, expanding the
field's knowledge of how oceans influence human health.

Challenge: Some communities have had poor
interactions with researchers and governments in the
past.

Lesson: Taking the time to build relationships with
communities and allowing them to reveal their own
needs to researchers helps ensure that communities
are both actively engaged and well represented in the
co-production of knowledge.







Accessibility Report





		Filename: 

		Protecting_Coastal_Communities_from_Ocean_Risks_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



