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Zoom Meeting Access 
 

To join the CSETAC Conference please use of of the options below. If you haven’t used Zoom 
before you should try it out before the meeting to be sure you have the app loaded 

(https://zoom.us/, it’s free) and you are familiar with the options and settings.  
 

Join Zoom Meeting 
https://appstate.zoom.us/j/91712239493?pwd=SWdUNXRtYmlhMVI0NlZmZldlVnhaZz09 

  
Meeting ID: 917 1223 9493  

 
Password: 004117  

 
One tap mobile phone 

 +13126266799,,91712239493# US (Chicago) 
 

 +16465588656,,91712239493# US (New York) 

 
Meeting Summary 

 
Friday May 22, 2020 

 

9:00-9:30am 

Welcome and SETAC updates 

 

9:30-10:15am 
Keynote Speaker: Chandra Taylor, Senior Attorney, Southern Environmental 

Law Center 
 

10:30am-4:15pm  
Platform Sessions, with Lunchbreak (12:15-1:00pm) 

 
4:30-5:40pm 

Poster Session  
 

5:45-6:15 pm 
Awards / Board Meeting  

 
6:15-7:30 

CSETAC Social  

https://zoom.us/
https://appstate.zoom.us/j/91712239493?pwd=SWdUNXRtYmlhMVI0NlZmZldlVnhaZz09
tel:+13126266799
tel:+16465588656
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CSETAC ZOOM MEETING AGENDA, FRIDAY, MAY 22, 2020 
  
9:00-9:30 Welcome: Dr. Mohammed Baalousha, M.Sc, Ph.D. 

2019-2020 CSETAC President 
Associate Professor, University of South Carolina, Columbia, SC 
 
SETAC NA update on current initiatives: Tamar Schlekat,  
SETAC Science Advisory Manager 
 
NASAC Student Advisory Council and Inclusive Diversity Committtee Update: 
Mr. Austin Gray, PhD Candidate, UNC-Greensboro 
 

9:30-10:15 Keynote Speaker: Charna Taylor, SELC 
Chandra Taylor is a senior 
attorney in the Southern 
Environmental Law Center’s 
Chapel Hill office specializing 
in water quality and 
environmental justice issues. 
Chandra first began her 
career at SELC in 2006, 
following years of practice as 
a consumer protections 
attorney. She also serves as 

an adjunct professor at University of North Carolina School of Law and on the 
board of the North Carolina Justice Center.  Chandra has led work in North 
Carolina to force cleanups at contaminated industrial sites, stop water 
pollution threating North Carolina communities, and shape transit and landfill 
policies. In 2007, she helped lead the overhaul of North Carolina’s Solid Waste 
Management Act, in order to protect lower-wealth communities and 
communities of color, as well as natural resources, from being 
disproportionately harmed from landfill-siting.   
 

10:15 - 10:30 
 
10:30 - 12:15 

Break  
 
Platform Session 1 (7 x 12min + questions) 
 

12:15 - 1:00 Lunch Break 
 

1:00 - 2:30 Platform Session 2 (6 x 12min + questions) 
 

2:30-2:45 Break  
 

2:45-4:15  Platform Session 3 (6 x 12min + questions) 
 

4:15-4:30 
 
4:30-5:45 
 
5:45-6:15 
 
6:15-7:30 

Break 
 
Poster Session (7 x 5min + questions) 
 
Short Business Meeting/Student Awards 
 
CSETAC Social Hour (BYOB)  

Zoom breakout rooms for students, early career, & faculty/professionals  

Feel free to jump between rooms! 
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Platform Schedule  
 

Time Presenter                                                      Title 

10:30 Drake Phelps* 
Assessment of Immunotoxicity by Xenobiotic Exposure Using Larval 
Zebrafish 

10:45 Ashley Joyner*  Accumulation of Toxic Elements in Fish of the Broad River  

11:00 Cindy Lee 
Integrating field, lab, and modeling to assess the distribution of PCBs in 
a stream ecosystem  

11:15  Prabha Ransinghe* 
Enantioselective toxicity effects of 2, 2’, 3, 5’, 6 polychlorinated 
biphenyls (PCB-95) on developing brain in zebrafish larvae 

11:30 Grant Buckner* 
Development of a Rapid Bioassessment for Water Quality Monitoring in 
the Belize River Watershed 

11:45 SSS  Sarah Orr* 
Acclimatory limits and physiological effects of salinity exposure history 
in the mayfly, Neocloeon triangulifer 

12:00  Molly Landon* 
Automating Benthic Macroinvertebrate Identification with Machine 
Learning for Efficient Freshwater Biomonitoring 

12:15          Lunch  

 1:00 Louise Stevenson 
Connecting suborganismal data to bioenergetic processes: case study of 
embryonic exposures of killifish to a dioxin-like compound 

 1:15 Breanne Hanson* 
Effect of Bifenthrin and reduced salinity exposure on larval-stage 
estuarine species 

 1:30 
Amar Yasser 
Jassim* 

Toxicological Effects Induced by Free-Ionic Silver and Engineered Silver 
Nanoparticles toward The Juvenile Clams (Mercenaria mercenaria) 

 1:45  Bonnie Ertel* 
Nuisance floodwaters as a potential pathway for microplastic and tire 
wear particle transport into the waterways of Charleston, SC  

 2:00 Brianna Ingram* 
Presence of Microplastics in Two Species of Estuarine Fishes and Their 
Associated Sediments 

 2:15 Tessa Pfeifer* 

Microplastic in stranded bottlenose dolphins (Tursiops truncatus), 
harbor porpoises (Phocoena phocoena), and long-beaked common 
dolphin (Delphinus capensis) in the United States 

 2:30            Break  

 2:45  Austin Gray* 
The Effect of Common Stream Antibiotics on Sediment Carbon and 
Nitrogen Cycle Processes 

 3:00 Robert Swarthout  

 3:15 Tara Catron 
Designing a chronic sediment study to assess substance toxicity via 
multiple exposure routes 

 3:30 John Allran 
Protecting Pollinators in NC from Adverse Effects of 
Pesticides through RiskAssessment, Risk Management, Education,  
Outreach, and Enforcement.  

 3:45 Megumi Shimizu 
Per- and Polyfluoroalkyl Substances in Wet and Dry Deposition in North 
Carolina 

 4:00 Kirsten Overdahl* 
Investigating Sensitization Activity of Azobenzene Disperse Dyes via the 
Direct Peptide Reactivity Assay (DPRA) 

*Indicates student competing in the presentation awards
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Poster Schedule 
 

Time Presenter                                                       Title 

 4:30 Gracie Eldridge* 
Sorption and bioaccessibility of polycyclic aromatic hydrocarbons in 
tire crumb rubber 

 4:40 Katy Britton* 
Developmental Toxicity Assessment of a Library of Per- and 
Polyfluoroalkyl Substances in Zebrafish (Danio rerio) Embryos/Larvae.  

 4:50 Mallory Jordan 
Depositional Record of Plastic on a Catcher Beach, Sint Joris Baai, 
Curaçao.  

 5:00  Ashlen Ward* 
Analysis of heavy metal concentrations in tissues of stranded bottlenose 
dolphins in northeast Florida, 2016-2020 compared to the unusual 
mortality event (UME) of 2013-2015 

 5:10 Jessica Ramirez* 
Determining the Effect of Marine Fuel Oil on Spartina Growth and 
Comparing Source Material for Oil Spill Salt Marsh Restoration 

 5:20 Larisa Gearhart-Serna* Invasive Breast Cancer and Environmental Quality 

 5:30  Jack Dekle* 
Overwintering Floating Treatment Wetlands: Nutrient Cycling and  
Remediation  

*Indicates student competing in the presentation awards



                   Platform Session 1 
*Indicates presenting author. 

 

10:30-10:45 Assessment of Immunotoxicity by Xenobiotic Exposure Using Larval Zebrafish 
Drake W. Phelps*, Ashley A. Fletcher, Ivan Rodriguez-Nunez, Michele Balik-
Meisner, Debra A. Tokarz, David M. Reif, Dori R. Germolec, and Jeffrey A. Yoder; 
North Carolina State University 

Current assessment practices for immunotoxicity involves a tiered approach for 
hazard identification and mechanistic studies, including observational studies, 
evaluation of immune function, and measurement of susceptibility to infectious 
and neoplastic disease. These studies generally use costly, low-throughput 
mammalian models. Zebrafish, however, offer an excellent alternative due to 
their rapid development, ease of maintenance, and homology to mammalian 
immune system function and development. Larval zebrafish also provide a 
convenient model to study the innate immune system with no interference from 
the adaptive immune system. In this study, we utilized a respiratory burst assay 
(RBA) to measure reactive oxygen species (ROS) production after xenobiotic 
exposure. ROS are produced in macrophages and neutrophils in response to 
pathogens in order to eliminate them from the host. Embryos were exposed to 
subteratogenic doses of chemicals from 6 hpf to 96 hpf with daily media changes, 
and at 96 hpf the ability to produce ROS was measured. Through the RBA, we 
identified five compounds that suppressed global ROS production: 17-β estradiol, 
benzo(a)pyrene, lead acetate, methoxychlor, and phenanthrene; these 
compounds have also previously been identified as immunosuppressive in 
mammalian innate immunity assays. In order to evaluate whether the 
suppression of ROS by these compounds was due to a decreased number of 
neutrophils or macrophages, we combined flow cytometry with transgenic 
zebrafish larvae to count the numbers of these cell types after chemical exposure. 
With this assay, we found benzo(a)pyrene altered macrophage number, but not 
neutrophil number. Taken together, this work demonstrates the utility of 
zebrafish larvae as a tool for identifying compounds that impact innate immune 
function at subteratogenic levels and identifies two mechanistic routes by which 
xenobiotic exposure may alter immune function. 
 

10:45-11:00 Accumulation of Toxic Elements in Fish of the Broad River 
Ashley Joyner1*, Tyree Wilmoth1, Skylar Mathew1, Robbie Beeland1, David 
Caldwell2, Shea Tuberty1; 1Dept of Biology, Appalachian State University, 2Broad 
Riverkeeper/MountainTrue 

American Zinc Products (AZP) and Duke Energy’s Rogers Energy Complex (REC) 
were suspected to be leaching toxic wastewater and coal ash into the Broad River 
in Rutherford County, NC. Fish samples were collected via electrofishing and 
tissues were analyzed by ICP-OES (EPA method 3050B) throughout 2018-2019 to 
determine concentrations of 20 elements. Arsenic (As), selenium (Se) and lead 
(Pb) were present downstream of the industrial area at levels above the EPA 
criteria for fish consumption based on cancer outcomes and EPA advises limited 
consumption based on non-carcinogenic toxicity. We concluded that anyone 
consuming fish from those sites should use caution because As was present up to 
0.34 ppm (EPA threshold 0.19 ppm) and Se up to 2.75 ppm (EPA threshold 1.6 
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ppm). The EPA has no published recommendation for Pb consumption, though 
generally adheres to a 0 ppm acceptance level, so the European Union’s Pb 
criteria of 0.3ppm was used; Pb in Broad River fish ranged up to 3.25 ppm. 
Recently, the DEQ required Duke Energy to begin coal ash excavation and 
transport to lined landfills away from the river floodplain and the AZP plant has 
been shut down following a destructive fire. Future research will be conducted at 
this site to understand if excavation and the AZP shutdown improves conditions. 
A more extensive longitudinal study is also suggested to assess these toxins 
further downstream. Based on this data alone, over 11.8 Broad River miles are 
poisoned by the zinc industry and power company, and these findings could be 
used to alert the NC DEQ and US EPA that more action/regulation may be needed. 
In a partnership with nonprofits MountainTrue and the Broad Riverkeeper, an 
online platform was created to display data in a community-friendly format so 
locals can stay informed. 
 

11:00-11:15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11:15-11:30 

 

 

 

 

 

 

 

 

 

 

Integrating field, lab, and modeling to assess the distribution of PCBs in a stream 
ecosystem 
Cindy Lee; Clemson University 

The Sangamo Weston/Twelve Mile Creek/Lake Hartwell PCB Contamination 
Superfund Site in Pickens County, SC, resulted from effluent containing nearly 
200,000 kg of three Aroclors (1016, 1242, and 1254) entering the waterways 

between 1955 and 1976.  The public health risk continues to this day with fish 

advisories still in place.  A multi-pronged approach to understand the distribution 

of the PCBs in the watershed will be discussed.  Field work, laboratory studies, and 

modeling are integrated to describe the distribution of PCBs in different media 

(e.g., sediment, soils, groundwater, surface water, particulate organic matter, 

vegetation, and organisms) to provide a holistic view of the affected ecosystem.  A 

synopsis of the results to date of intensive field campaigns including periphyton, 

decomposing leaves, organisms (e.g., fish, spiders, and insects), soil, sediment 

cores, distributed temperature sensing, and passive samplers will be provided. 

 
Enantioselective toxicity effects of 2, 2’, 3, 5’, 6 polychlorinated biphenyls (PCB-
95) on developing brain in zebrafish larvae 
Prabha Ransinghe1,2*, Cindy M. Lee 1,2. 1 Graduate Degree Program of 
Environmental Toxicology, Clemson University, Clemson, SC, 29634, 2 Department 
of Environmental Engineering and Earth Sciences, Clemson University, Clemson, SC 
29625  

2,2',3,5',6-Pentachlorobiphenyl (PCB-95) is an environmentally relevant, non-
dioxin like (NDL) chiral PCB congener that has been frequently detected in 
environmental samples. These PCB congeners have been shown to act as a 
developmental neurotoxicant by targeting the developing brain. However, PCB-
induced structural changes in the developing brain is not conclusive in the 
literature. In addition, understanding of enantioselective toxic effects for PCB-95 
and other chiral contaminants on developmental neurotoxicity is in its infancy. 
These gaps in our understanding is addressed in the current research by 
evaluating stereoselective toxicity of PCB-95 on the developing brain using 
zebrafish as a model. To investigate these toxic effects, PCB-95 enantiomers were 
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separated using chiral high-performance liquid chromatography (HPLC) coupled 
with ultraviolet detector (UV) and assigned Ra(-)/Sa(+) configurations to the first 
and second eluent, respectively. Zebrafish embryos were exposed to racemic and 
individual isomers of PCB-95 at concentrations of 0.25,0.5,0.75 and 1 ppm upon 
two hours post fertilization (2 hpf) until they reached 3 days postfertilization (3 
dpf). Fore brain, mid brain and hind brain areas were measured for 3 and 5 dpf 
larvae. Larval brains at 5 dpf were sectioned and stained with toluidine blue to 
study brain cell death with PCB-95 exposure. Results indicated dose dependent 
reduction of brain sizes with increased brain cell death in racemic and Ra(-)-PCB-
95 treated groups compared to the control group. No clear trend was observed 
for the Sa(+)-PCB-95 treated group. Subtle organizational defects in 
neurodevelopment associated with developmental PCB-95 exposure were 
assessed using a neurobehavioral assay. Exposure to the Ra(-)-PCB-95 induced 
significant changes in behavior such as low swim speeds. These results suggest 
that the exposure to environmentally relevant concentrations of PCB-95 
contributed to developmental neurotoxicity (DNT) in early developing zebrafish 
larvae. Also, enantioselective toxicity of PCB-95 towards the brain may confer 
risks associated with stereoselective enrichment in the environment, thus 
warning of the need for improvements to risk assessment processes for chiral 
contaminants in the environment. 

  
11:30-11:45 Development of a Rapid Bioassessment for Water Quality Monitoring in the 

Belize River Watershed 
Grant Buckner1*, Jasper Yoke1, Ed Boles2, Dave Penrose3, Jeff Colby3, Robert 
Creed1 & Shea Tuberty1; 1Dept of Biology, Appalachian State University, 2Galen 
University, Belize, 3Penrose Consulting, Inc 

Belize is a small country located on the Yucatan peninsula. Due to its large tracts 
of forest and its proximity to the Mesoamerican reef, Belize is home to some of 
the most biodiverse ecosystems in the world. Agriculture and development are 
becoming more frequent in Belize, which negatively impacts water quality, and 
could ultimately lead to losses in Belize’s biodiversity. Belize does not currently 
have a method for monitoring river water quality, but a standardized method 
could result in improved water quality monitoring. This project established 
standardized methods for collecting aquatic macroinvertebrate, monitoring water 
quality, and producing a reference collection of aquatic macroinvertebrates for 
the Belize River Watershed (BRW). The BRW is the largest and one of the most 
impacted watersheds in Belize. The Belizean Rapid Bio-assessment Protocol 
(BRBP) was created by collecting aquatic macroinvertebrates and water chemistry 
data from 31 sites during the dry season of 2019-2020 within the BRW. 
Macroinvertebrates were identified to lowest taxonomic level Thorp of Covich’s 
Vol 3: Keys to Neotropical Hexapods and resulted in ~115 taxa, many of which we 
believe are first records from Belize. A Multi-Metric Biotic Index (MMBI) was 
created using box plots to detect metrics that were sensitive to impaired water 
quality. The MMBI resulted in four valid metrics: Number of Ephemeroptera, Taxa 
Richness, BMWP (Modified for Amazonian Streams), and % Composition of the 3 
Dominant Families. These metrics were used to create four categories of water 
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quality for the BRW: “excellent”, “good”, fair”, and “poor”. Proposed tolerance 
values (TV) were created by starting with “excellent” and using cumulative 
percentiles to calculate how far into increasingly poor water quality a taxon was 
found. Then, the taxa were grouped into either “sensitive”, “intermediate”, or 
“tolerant” groups with regards to general water pollution. These TVs relate a 
number to how sensitive a taxon is to water quality impairment. Seasonality and 
high elevation streams remain major areas that need to be addressed in future 
studies as sampling only occurred during the dry season and the MMBI was 
created by using low elevation stream data only. TVs and metrics can be adjusted 
as more sampling occurs. The BRBP includes a standard protocol for collecting 
aquatic macroinvertebrates, a reference collection for training future Belizean 
Scientists, a MMBI that can summarize conditions of water quality, and tolerance 
values. Monitoring and detecting changes in water quality as agriculture and 
development increase in Belize will provide the support for regulating practices 
that negativity impact river water quality in Belize. 
 

11:45-12:00 Acclimatory limits and physiological effects of salinity exposure history in the 
mayfly, Neocloeon triangulifer 
Sarah Orr* and David Buchwalter; North Carolina State University 

Freshwater salinization is a rapidly emerging ecological issue. Ecologists are 
increasingly reporting significant declines in aquatic biodiversity and the complete 
extirpation of some especially important species (e.g., mayflies) associated with 
elevated salinities. However, the physiological explanations for why some species 
disappear while others thrive are unclear. It is also currently unknown to what 
extent aquatic insects can make physiological changes to acclimate to chronic, 
stressful major ion concentrations. We use the parthenogenetic mayfly, 
Neocloeon triangulifer (Baetidae), to understand how exposure history alters 
physiological processes that determine life history outcomes and fitness in 
response to excess major ions. Using radiotracers (35SO4 and 22Na), we observed 
that mayflies that were reared in dilute (control) water and subsequently 
transferred to elevated sulfate (677 mg L-1 SO4) had a sulfate uptake rate 9-fold 
greater than mayflies that had been chronically reared in high concentrations of 
sulfate (p<0.0001). Similarly, control mayflies that were transferred to elevated 
sodium (152.7 mg L-1 Na) had a sodium uptake rate 2-fold greater than mayflies 
reared in elevated sodium (p<0.0001). With qRT-PCR, we found that mayflies 
chronically exposed to elevated sulfate increased the expression of two sulfate 
transporters by more than 9-fold compared to control mayflies (p<0.05), which 
we tentatively ascribe to the increased need for efflux. Finally, we demonstrated 
that sulfate toxicity is reduced by 23% in mayfly hatchlings produced from 
mothers chronically reared in high sulfate conditions compared to hatchlings with 
control mothers (p<0.05). Modest physiological changes in chronic salinity 
exposure suggests some acclimation, but may not suffice in extreme, 
multistressor conditions common in nature. Overall, this project provides 
evidence that exposure history to elevated salinity modifies physiological 
processes (e.g., ion flux and gene expression) and the resultant toxicity in N. 
triangulifer. 
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12:00-12:15 Automating Benthic Macroinvertebrate Identification with Machine Learning for 
Efficient Freshwater Biomonitoring 
Molly Landon*, T. Mathews, N. Griffiths, R. McManamay; Oak Ridge National 
Laboratory. 

Benthic macroinvertebrates are small, backboneless animals that inhabit the 
bottom substrates of aquatic habitats. They exhibit a wide array of responses to 
environmental stressors and are thus ideal indicators for freshwater 
biomonitoring. Currently, collecting, sorting, and identifying macroinvertebrates 
for biomonitoring is a highly labor-intensive and costly process for which no fully 
automated solution exists. While attempts at automating taxonomic classification 
using artificial intelligence image recognition have been made, the sorting and 
imaging steps still remain a bottleneck in process efficiency. Implementing a dual 
automated imaging and identification system is a promising way to increase 
macroinvertebrate classification efficiency while decreasing associated costs. 
Here, we present the Zooplankton Optical Imaging System (ZOIS), a prototype 
developed to autonomously image and identify aquatic organisms in real-time 
using machine learning. Our research goals are to (1) adapt the ZOIS for family-
level freshwater macroinvertebrate classification and (2) improve the design 
specifications for a new system capable of classification with >95% accuracy. We 
examined the effect of color on classification accuracy by evaluating a 
convolutional neural network (CNN) using three separate image datasets (RGB, 
grayscale, and silhouette) containing 28 macroinvertebrate families. The RGB 
model consistently produced the highest accuracy levels throughout training, 
achieving 87.5% accuracy on the testing set. The grayscale and silhouette models 
reached 75.9% and 61.3% testing accuracy, respectively. While initial results 
support that color is an important factor in family-level benthic 
macroinvertebrate identification, more work must be completed to determine 
the optimal design specifications for a new ZOIS system. Successful 
implementation then should make macroinvertebrate taxonomic classification 
faster, more accurate, and more efficient. 

 

12:15-1:00 

 

 

LUNCH BREAK 
 

Platform Session 2 
*Indicates presenting author. 

 

1:00-1:15 

 

Connecting suborganismal data to bioenergetic processes: case study of 

embryonic exposures of killifish to a dioxin-like compound 

Louise Stevenson*, Erik Muller, Diane Nacci, Bryan Clark, Andrew Whitehead, 

Roger Nisbet; Oak Ridge National Laboratory. 

Quantitative methods relating organismal-level outcomes to molecular and 

suborganismal level data are of increasing importance for Ecological Risk 

Assessment (ERA), in view of the rapidly growing application of alternate testing 

strategies for assessing toxicity. The “bottom-up” Adverse Outcome Pathways 

(AOP) framework strives to link sub-organismal mechanistic molecular 

information about toxic chemicals to organismal outcomes, while “top-down” 
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bioenergetic models, such as Dynamic Energy Budget (DEB) models, describe 

organism-level changes using parameters that summarize the aggregate outcome of 

suborganismal processes without specifying the biochemical pathways involved. 

Our work aims to integrate these two frameworks to quantitatively predict the 

effects on larval growth and mortality of exposure of Fundulus heteroclitus 

embryos to dioxin-like chemicals (DLCs). We connect AOP Key Events (KEs) to 

DEB processes through a TK/TD representation of “damage” dynamics, driven by 

the internal toxicant concentration. The model predicts regulated but increasing 

concentrations of damage as exposure increases, until a “tipping point” is reached 

when damage production outpaces regulatory feedbacks and rapidly leads to 

mortality. A feedback mechanism from damage on DEB parameters was 

hypothesized from transcriptomic information, using DAVID analysis that 

identifies a handful of significantly enriched clusters from data on hundreds of 

genes, thereby giving a broad outline of impacted pathways. Our model fits data on 

sublethal effects of a DLC on the growth of larval F. heteroclitus and relates the 

tipping point in damage dynamics to the onset of lethal effects. We briefly discuss 

the model’s strengths and limitations as a step towards evaluating the extent to 

which the combination of AOP and DEB frameworks adds value for ecological 

risk assessment to data from the lowest levels of organization. 

 

1:15-1:30 Effect of Bifenthrin and reduced salinity exposure on larval-stage estuarine 

species 

Breanne Hanson; College of Charleston 

As one of the ten fastest growing cities in the United States, Charleston, South 

Carolina is experiencing rapid rates of development along its coastline and 

waterways. Large-scale changes in land use lead to proportional increases in 

impervious ground cover, ultimately resulting in increased input of stormwater 

runoff into adjacent waterways. Stormwater runoff reduces salinity and increases 

contaminant loads as rainwater washes pollutants, including pesticides such as 

bifenthrin, into receiving waters. Numerous studies have demonstrated that rapidly 

reduced salinity and bifenthrin exposure independently threaten the integrity of 

ecologically and economically valuable estuarine ecosystems. Bifenthrin has been 

detected in tidal creeks near urbanized areas in Charleston County at 

concentrations that exceed the known LC50 of estuarine crustaceans. Given that 

stormwater input is increasing as a result of increasing impervious cover, it is 

critical to understand how exposure to bifenthrin in low-salinity regimes affects 

estuarine organisms. The present study will expose the larval stage of two model 

estuarine species, Cyprinodon variegatus and Palaemonetes pugio to a range of 

bifenthrin concentrations and rapid decreases in salinity to determine the LC50 of 

each. It is hypothesized that bifenthrin will be more toxic to larval estuarine 

organisms at lower salinities. Bifenthrin toxicity will also be compared between 

aqueous exposures and exposures with sediment and overlying water to examine 

the influence of sediment-sorption. Hypotheses of no difference between LC50 

values will be analyzed using the LC50 ratio test. The results of this study will 

benefit coastal resource management by providing new data on the toxicity of a 

common pesticide to larval estuarine organisms under a range of environmental 

conditions. 
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1:30-1:45 

 

Toxicological Effects Induced by Free-Ionic Silver and Engineered Silver 

Nanoparticles toward The Juvenile Clams (Mercenaria mercenaria) 

Amar Yasser Jassima,b Jingjing Wanga and Mohammed Baaloushaa 
aSmartState Center for Environmental Nanoscience and Risk (CENR), Department 

of Environmental Health Sciences, Arnold School of Public Health, University of 

South Carolina, Columbia, SC, USA; b Marine Science Center, University of 

Basrah, Iraq 

This presentation will discuss the the toxicity (i.e., mortality) of well-characterized 

cit- and bio-synthesized silver nanoparticles (AgNPs) and Ag-Nanopowder and 

dissolved silver (AgNO3) toward Juvenile Mercenaria mercenaria. AgNO3 was 

used as a positive control to compare AgNPs' effects and silver ions effects. 

Chemically synthesized AgNPs were produced by reducing ionic silver (AgNO3) 

using sodium borohydrides as a reducing agent and citrate as a capping agent. 

Biologically synthesized AgNPs were produced by reacting ionic silver with 

Aspergillus parasiticus extracts, which contains both reducing agents (NADPH) 

and capping agents (e.g., proteins).  The characteristics of AgNPs, such as UV-Vis 

absorbance, hydrodynamic dimeter, core size, zeta potential, and shape, were 

evaluated. Chemically synthesized AgNPs were found to be more monodisperse 

NPs than the biologically synthesized AgNPs. The dissolution of AgNPs was 

determined in natural seawater (the toxicological test media) by inductively 

coupled plasma-mass spectrometer following ultrafiltration (3kDa). The 

concentration of dissolved Ag increased with the increase in AgNP concentration. 

Dissolved Ag, cit-AgNPs, and Bio-AgNPs resulted in increased mortality in 

Juvenile M. mercenaria in a concentration-dependent. For the same concentrations, 

dissolved Ag resulted in higher clams’ mortality than all AgNPs for a 24-h mean 

LC50 value of 0.24 mg L-1 (95% confidence intervals: 0.22-0.27 mg L-1). Ag-

nanopowder displayed higher toxicity than Cit-, and Bio- synthesized AgNPs with 

a 24-h LC50 of 0.75 mg L-1 (95% confidence intervals: 0.645 - 0.87), 1.11 mg L-1 

(95% confidence intervals: 0.90 - 1.36 mg L-1), and 2.14 mg L-1 (95% confidence 

intervals:1.81 - 2.43 mg L-1), respectively. 

 

1:45-2:00 Nuisance floodwaters as a potential pathway for microplastic and tire wear 

particle transport into the waterways of Charleston, SC  

Bonnie Ertel*, Rian Burris, Dr. John Weinstein; The Citadel 

The low-lying streets of Charleston, SC experience nuisance flooding more than 50 

days annually due to encroaching spring tides, which are exacerbated by rising sea 

levels. Street floodwaters are not only hazardous to drivers but also a potential 

pathway for anthropogenic pollutants, such as microplastics (MP) and microscopic 

tire wear particles (TWP), to drain from street surfaces into local waterways. 

Previous studies from our laboratory have indicated relatively high concentrations 

of both microplastics and TWPs within Charleston Harbor and its major tributaries. 

The objective of this research was to establish baseline data on the concentration of 

microplastic and TWPs in street floodwaters and to investigate how nuisance 

flooding events may serve as a pathway for their introduction to the harbor via 

adjacent tidal creeks. For this study, four street locations prone to regular flooding 

and their adjacent tidal creeks were identified on the Charleston peninsula. Four 

flood events in 2019 were sampled opportunistically for street floodwater; adjacent 

tidal creeks were sampled before and after two flood events. Water samples were 

sieved at 63 and 500µm and retained particles were visually sorted for 
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microplastics and TWPs under a dissecting microscope. Floodwaters contained an 

average of 678 (±620) MP/L, of which the majority were TWP (73%) and clear 

fibers (24%). Tidal creek surface waters contained a range from 1.75-25 MP/L and 

preliminary data suggests that tidal creeks may act as conduits transporting MPs 

from street floodwaters to coastal waterways in some locations. Understanding 

these pathways is critical to informing policy and management decisions to 

mitigate the impacts of this type of debris in the future. 

 

2:00-2:15 Presence of Microplastics in Two Species of Estuarine Fishes and Their 

Associated Sediments 

Brianna Ingram*, Brittney Parker, Barbara Beckingham, Gorka Sancho; College 

of Charleston 

The impact of plastic pollution on marine species has become more prevalent 

within the last few decades. Microplastics are plastic particles less than 5mm, and 

are known to frequently be ingested by marine species. Two species of teleost fish 

were collected from the Charleston Harbor: Mummichog (Fundulus heteroclitus) 

and Striped killifish (Fundulus majalis) While both fish are omnivores with similar 

feeding behaviors and physiology, Mummichogs reside in the estuarine 

environment where there is muddy substrate, whereas Striped killifish reside in 

sandy areas. After the collection of fishes over the different substrates, each 

individual was euthanized, their digestive tracts dissected, and the organic tissues 

then digested. The remains were filtered so frequency and type of microplastics 

ingested could be measured. Sediment samples from the two sites were collected 

and analyzed, in order to establish a relationship between ingested microplastics 

and the availability of microplastics in the environment. Mummichogs were found 

to have a higher incidence of microplastic ingestion and their respective sediment 

samples also had higher levels of plastic particles. Quantifying plastic particles 

from these samples will help establish the severity of microplastic pollution in 

Charleston Harbor, and identify which habitat type leads to higher microplastic 

contamination and assess the overall risk to microplastic exposure by both fish 

species.  

 

2:15-2:30 

 

 

 

 

Microplastic in stranded bottlenose dolphins (Tursiops truncatus), harbor 

porpoises (Phocoena phocoena), and long-beaked common dolphin (Delphinus 

capensis) in the United States 

Pfeifer, Tessa M*; McFee, Wayne; Beckingham, Barbara. College of Charleston; 

NOAA/NOS/National Centers for Coastal Ocean Science; College of Charleston/ 

Environmental Geosciences.  

Within the last decade, microplastics in marine ecosystems have emerged as a 

growing concern because they are easily ingested by a wide range of organisms 

with a multitude of feeding strategies. Ingestion of these small particles has been 

documented in lower trophic level organisms and filter feeders via direct 

consumption; however, little is known about the presence and trophic transfer of 

microplastics to apex predators feeding at higher trophic levels. This study utilized 

gastrointestinal tracts from 21 bottlenose dolphins (Tursiops truncatus), 11 harbor 

porpoises (Phocoena phocoena), and 1 long-beaked common dolphin (Delphinus 

capensis) that have stranded along various locations of the United States 

coastlines. Microplastics from the gastrointestinal tracts were processed by 

stomach chamber and characterized by quantity, size, color, and shape. Patterns in 
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these microplastic assemblages will be compared across regions, especially noting 

potential effects of urbanized vs nonurbanized recovery locations. A recent study 

on microplastics within 7 bottlenose dolphins stranded in South Carolina found an 

average of 280.6 +/- 113 microplastics per dolphin, with fibers comprising 76.1% 

of all microplastics. Preliminary results from this study show similar results with 

microplastics being found in all dolphins and fibers being the dominant 

morphology. This study will shed light on microplastic loads in coastally important 

cetacean species on a regional basis. 

 

2:30-2:45 BREAK 

 

Platform Session 3 
*Indicates presenting author. 

 

2:45-3:00 The Effect of Common Stream Antibiotics on Sediment Carbon and Nitrogen 

Cycle Processes 

Austin D. Gray*, Emily Bernhardt, and Anne E. Hershey; University of North 

Carolina at Greensboro 

Previous studies investigating antibiotic pollution in streams in the Piedmont 

region of North Carolina identified 15 human and veterinary antibiotics. A great 

deal of attention has addressed the impact of antibiotic resistance in humans, these 

compounds have also been shown to alter the function of microbial communities. 

Using sealed microcosms, we exposed naïve sediments from non-urban streams to 

three commonly detected antibiotics (sulfamethoxazole, danofloxacin, and 

erythromycin) at relevant concentrations (10ug/L), along with an NH4
+Cl- addition 

(1mg/L). The assay consisted of single and mixture exposures over 14 days to 

determine the influence of antibiotics on the production of CH4, CO2, N2O, N2, 

NH4
+, and NO3

-. Following the initial 24-hour oxic period, we found that NH4
+ 

rates increased in the SMX and mixture treatments (p=0.04), while other 

treatments decreased, suggesting DNRA. We observed an immediate response in 

NO3- levels from all antibiotic treatments, which compared to the controls were 

higher. Once microcosms went anoxic, we observed initial CO2 production by day 

2 to be suppressed by SMX and mixture treatments. By day 14, all CO2 rates were 

similar and not significantly different. CH4 rates increased over time, with no 

significant difference between treatments. N2O production rates decreased over 

time, yet rates were not significantly different among treatments, and N2 rates 

remained constant over time. Findings suggest the potential of high microbial 

turnover and rapid acclimation of the microbial community to antibiotic exposure. 

Based on specific times points of during the study, trends in production rates 

shifted throughout the 14 days. Our findings suggest that antibiotics impact on 

these processes may be more pronounced in aerobic processes over a shorter time 

scale versus anaerobic processes over longer time scales. 
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3:00-3:15 Source Apportionment and Emission Rates of Volatile Organic 

Compounds in the Bakken Shale Oil and Natural Gas Region 

 

Robert F Swarthout,1,2* Kati J. VanEtten,2 Brandon Holmes,1 Yong Zhou,3 Barkley 

C. Sive4 
1Department of Chemistry and Fermentation Science, Appalachian State 

University; 2Department of Geology and Environmental Science, Appalachian 

State University, 3Department of Atmospheric Science, Colorado State University; 

Air Resources Division, U.S. National Park Service4 

 

Volatile organic compound (VOC) emissions from unconventional oil and natural 

gas (ONG) production using horizontal drilling and hydraulic can negatively 

impact regional air quality by contributing to photochemical production of ozone 

and particulate matter. Despite exponential growth in ONG production over the 

past decade in the Bakken Shale region and associated environmental and public 

health concerns, few measurements of VOCs in the region have been reported. To 

better understand the impacts of ONG production on Federal lands, the National 

Park Service measured VOC mixing ratios at three locations in Western North 

Dakota and Eastern Montana during the winter of 2013-2014. Mean mixing ratios 

of all VOCs were similar to those reported for other major ONG production 

regions; however, mean mixing ratios of C2-C4 alkanes (~2-17 ppbv) in the rural 

study area were higher than values reported in major U.S. cities while mixing 

ratios of other alkanes, alkenes, and aromatic compounds were within the ranges 

reported in major U.S. cities. Alkane and aromatic mixing ratios showed 

considerable temporal variability with periodic spikes 3-5 times greater than the 

regional median values. A binary source apportionment model demonstrated that 

regional ONG production accounted for 70-95% of the elevated alkane mixing 

ratios but only 10-30% of aromatic mixing ratios. Emission fluxes of alkanes 

calculated using a mass balance approach were similar to those from other ONG 

production regions; however, annual emission rates estimated for the 28,000 km2 

region were an order of magnitude higher than rates from smaller regions. 

Hydroxyl radical reactivity was estimated in order to predict potential downwind 

regional ozone production and showed that 20-40% of total hydroxyl radical 

reactivity was attributable to ONG emissions. Mixing ratio observations and 

emission estimates reported here are fundamental to understanding ONG 

production regional air quality impacts and enabling data-driven decision making. 

 

3:15-3:30 Designing a chronic sediment study to assess substance toxicity via multiple 

exposure routes 

Tara Catron1*, Brian Snow2, and Michael Bradley2, 1BASF Corporation – 

Agricultural Solutions, RTP, NC, United States; 2Smithers Environmental Risk 

Sciences, Wareham, MA, United States. 

Regulation (EU) 528/2012 requires that an environmental risk assessment is 

carried out on all biocidal active substances. Toxicity to sediment-dwelling 

organisms must be addressed for substances that are expected to adsorb and persist 

in sediment. For highly lipophilic compounds (log Kow>5), multiple exposure 

routes should be considered, including ingestion of food, to ensure substance 

toxicity is not underestimated. Recommended diets are specified for standard 

OECD species, but no guidance is offered for non-standard OECD species with 



19 

 

different feeding behaviors. Using the freshwater amphipod, Hyalella azteca, we 

conducted a 42-day pilot chronic sediment study (ASTM 1706, EPA/600/R-

99/064) to assess health and performance of control organisms receiving two 

different feeding regimes. One group received a daily suspension of fish flake food 

(in well water), which is similar to the diet used in H. azteca culture. The second 

group received Urtica dioica (nettle leaf) powder that was incorporated into the 

sediment at study initiation. On Day 28, organisms in both groups received a fish 

flake food suspension daily until study termination (Day 42). Endpoints measured 

included survival, growth, and reproduction. Average survival on Day 42 was 

>94% in both groups. Length of organisms that received a daily fish flake food 

suspension was 7.05 cm on Day 42, compared to 5.38 cm for organisms that had 

Urtica in the sediment. Organisms that received a daily fish flake food suspension 

produced 26 offspring/female on Day 42, while organisms that had Urtica in the 

sediment produced 9.3 offspring/female. Test acceptability criteria (US EPA) were 

met in both groups. Overall, optimal growth and reproduction were observed when 

H. azteca were given a daily fish flake food suspension. In conclusion, this study 

highlights the importance of identifying the best study design for optimal 

biological performance when conducting non-standard regulatory studies to ensure 

that a reliable study is obtained. 

 

3:30-3:45  

Protecting Pollinators in NC from Adverse Effects of Pesticides through Risk

Assessment, Risk Management, Education, Outreach, and Enforcement.  

John Allran, NC Department of Agriculture & Consumer Services 

There is a long history of protecting bees and other nontarget pollinating insects  

from potential adverse effects of pesticides through the pesticide registration  

process. As part of the registration process for each pesticide, the U.S.  

Environmental Protection Agency (EPA) assesses the risk to bees by evaluating   

each pesticide’s toxicity and comparing the level at which adverse effects are  

observed to an estimated exposure concentration in the environment. Based on  

information from the risk assessment, the pesticide label includes directions for  

use and information on any environmental hazards so that, when applied  

according to the label, any risk to nontarget organisms should be negligible. At  

the state level,  the NC Department of Agriculture and Consumer Services  

(NCDACS), Structural Pest Control & PesticidesDivision implements both  

federal and state pesticide laws, which include applying a pesticide according to  

its label. This presentation will provide an overview of pollinator protection  

efforts by EPA and NCDACS including changes in risk assessment/registration,  

pesticide labeling (with specific focus on neonicotinoids), development of state  

pollinator protection plans, and efforts to enhance communication among  

growers, pesticide applicators, and beekeepers through apiary registry/mapping on

BeeCheck/Driftwatch. Finally, an investigation into a bee kill in a peach orchard  

that occurred in 2018 following insecticide application will be presented as a case 

study in enforcement of pesticide law.    
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3:45-4:00 Per- and Polyfluoroalkyl Substances in Wet and Dry Deposition in North 

Carolina 

Megumi S. Shimizu1*, Rachael Mott1, Ariel Potter1, Jennifer Harfmann1, Brooks 

Avery1, Robert Kieber1, Ralph Mead1, Steve Skrabal1, Joan Willey1, Jiaqi Zhou2, 

Karsten Baumann2, Barbara Turpin2, Jason D. Surratt2, Wanda Bodnar2, Jamie 

DeWitt3, Mei Sun4, Bob Swarthout5, Beth Darrow6, Chris Shank6, 1Department of 

Chemistry and Biochemistry, University of North Carolina, Wilmington, 
2Department of Environmental Sciences and Engineering, Gillings School of 

Global Public Health, University of North Carolina, Chapel Hill, NC, USA, 
3Department of Pharmacology and Toxicology, East Carolina University, 

Greenville, NC, USA, 4University of North Carolina at Charlotte, Charlotte, NC, 

USA, 5Appalachian State University, Boone, NC, USA, 6Bald Head Island 

Conservancy, Bald Head Island, NC, USA.  

Per- and polyfluoroalkyl substances (PFAS) from direct and indirect sources are 

ubiquitous in the environment due to atmospheric transport. Wet and dry 

deposition of PFAS contaminate surface waters, soils, and groundwaters. Although 

legacy PFAS have been studied in rainwater previously, there remains a paucity of 

information on the short-chain and functionalized replacement PFAS in wet and 

dry deposition. As part of the NC PFAS Testing Network, wet and dry deposition 

samples were collected across the State at six sites and analyzed to quantify legacy 

and replacement PFAS including perfluorooctanesulfonic acid (PFOS), 

perfluorooctanoic acid (PFOA), perfluoro-2-methoxy- acetic acid (PFMOAA), 

perfluoro-2-propoxypropanoic acid (PFMOPrA)/perfluoro-2-methoxypropanoic 

acid (PMPA), perfluoro-4-methoxybutanoic acid (PFMOBA), and 

hexafluoropropylene oxide dimer acid (HFPO-DA) known as GenX. In addition, 

continuous sampling was conducted in Wilmington, NC, using wet/dry samplers to 

collect event-based wet deposition and 2-week dry deposition samples. Following 

extraction via weak anion exchange, the five PFAS were quantified by liquid 

chromatography coupled to electrospray ionization-triple quadrupole mass 

spectrometry. Total concentrations ranged from below the limit of quantification to 

43 ng/L in wet deposition, and 0.41 to 23 ng m-2 day-1 in dry deposition. The 

highest concentrations were found in Wilmington samples. Our results provide a 

snapshot of PFAS distribution across the state in wet and dry deposition as well as 

year-long observation of these compounds at the Wilmington site. Two major wet 

deposition events, a state-wide snowstorm in 2018 and Hurricane Dorian in 2019, 

contained PFAS that are possibly from indirect sources such as long-range 

atmospheric transport or bubble bursting. This study reports the first direct 

measurement of PFAS dry deposition, and the first report of PFMOAA, 

PFMOPrA/PMPA, PFMOBA, and HFPO-DA in wet and dry deposition. 

 
4:00-4:15 

 

 
Investigating Sensitization Activity of Azobenzene Disperse Dyes via the 

Direct Peptide Reactivity Assay (DPRA) 

K.E. Overdahl1*, D. Gooden1, B. Bobay1, P.L. Ferguson1, H.M. Stapleton1; 1Duke 

University, Durham, NC  

Azobenzene disperse dyes used to color synthetic fabrics have been characterized 

in literature as immune sensitizers. However, little is known about human health 

implications of these dyes in indoor environments. Scarcity of data is due partly to 

the lack of purified reference standards.  Our research group and others have found 

that azobenzene disperse dyes are widely present in house dust, raising questions 
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about their potential to behave as immune sensitizers at environmentally relevant 

levels indoors. Here, we report on sensitization activity of azobenzene disperse 

dyes known to be present in children’s clothing and indoor environments at 

environmentally relevant concentrations. To address the lack of standards, 

individual dyes were extracted from 13 commercial dye mixtures via Soxhlet 

extraction, followed by purification using CombiFlash Rf+ Chromatography 

(Teledyne ISCO, Hexane:EtOAc). Purity and identity were evaluated using high-

performance liquid chromatography (HPLC) with diode array detection (DAD), 

high-resolution mass spectrometry (HRMS), and nuclear magnetic resonance 

spectroscopy (NMR). We confirmed the chemical structures of 15 dye compounds 

for use as reference standards. Because covalent binding to nucleophilic proteins is 

a strong indicator for chemical sensitization potential, we used a 

spectrophotometric in vitro Direct Peptide Reactivity Assay (DPRA) to measure 

covalent protein binding via peptide depletion induced by azobenzene disperse 

dyes. Twenty dyes were tested: the 15 in-house purified compounds as well as 

commercially-available dyes Disperse Orange 25, Disperse Orange 37, Disperse 

Orange 61, Disperse Blue 373, and Disperse Violet 93. Results were confirmed via 

an HPLC-based reference DPRA to evaluate performance of the 

spectrophotometric DPRA for this application.  Preliminary results demonstrate 

that dyes such as DO61 bind to nucleophilic protein residues and induce up to 41% 

(± 1%) peptide depletion at 0.2mM in a dose-dependent manner. This is notable 

when compared to characterized sensitizers such as 1-chloro-2,4-dinitrobenzene, 

which induces 100% peptide depletion at 10mM but induces only 16% depletion at 

1mM (Wareing et al. 2017). Results suggest that exposures to azobenzene disperse 

dyes may present sensitization risks, warranting further detailed characterization.  

 
 
4:15-4:30 

 
BREAK 
 
POSTER SESSION  
*Indicates presenting author 

 
4:30-4:40 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sorption and bioaccessibility of polycyclic aromatic hydrocarbons in tire 

crumb rubber 

Gracie Eldridge*, Hayley Mazur, and Barbara Beckingham; College of 

Charleston 

Tire material carries potentially toxic chemicals from production methods and may 

also sorb them from the environment. PAHs are one class of hydrophobic organic 

contaminants associated with tire wear particles and crumb rubber (CR), and have 

the potential to exert narcotic, mutagenic, and carcinogenic toxicity. Crumb rubber 

solid-water partitioning coefficients (KCR-w) for native and spiked (fluorene and 
13C-pyrene) PAHs were determined in batch tests using a 3-phase mass balance 

approach with passive samplers. Bioaccessibility was assessed using Tenax 

extractions by adapting established methods. Native PAH content of CR was 

determined following solvent-extraction and sample clean-up by silica-gel column 

chromatography. In all experiments, 16 USEPA priority PAHs were analyzed by 

GC-MS. Crumb rubber materials were further characterized for specific surface 

area, pore volume, and composition. Results showed Log KCR-w of PAHs were 

linearly correlated with Log KOW (R2=0.99). Fluorene sorption followed a linear 
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4:40-4:50 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

isotherm (R2=0.999) over a range in water concentration (CW at 14-d equilibrium, 

0.1 to 217 µg/L), with an average Log KCR-w of 4.42 ± 0.15. We interpret the linear 

isotherm to indicate that partitioning to the rubber fraction in end-of-life tire 

material dominates sorption. Slight variations in K values for two crumb rubbers 

tested were attributed to compositional differences. Tenax extractions showed 28-

91% bioaccessibility for select native PAHs from CR after 10 days. This finding is 

much higher than bioaccessibility reported using digestive fluid extractions of 

crumb rubber but relatively consistent with studies using silicone rubber sink 

methods. First order kinetic models of bioaccessibility data found certain PAHs to 

reach a plateau in desorption below 100%, most likely a result of an inaccessible, 

bound PAH fraction within the CR particles. Together, these metrics of 

contaminant bioavailability (sorption and accessibility) inform the environmental 

risks of PAHs associated with tire materials. 

 
Developmental Toxicity Assessment of a Library of Per- and Polyfluoroalkyl 

Substances in Zebrafish (Danio rerio) Embryos/Larvae.  

Katy Britton*, David Korest, Richard Judson, Kimberly Jarema, Katherine 

Coutros, Barbara Wetmore, Bridgett Hill, Deborah Hunter, Jeanene Olin, 

Stephanie Padilla. US Environmental Protection Agency. 

Per- and polyfluoroalkyl substances (PFAS) are chemical compounds made up of 

one or more carbons and fluorides that are found in many consumer and industrial 

products. Currently, there are 1223 PFAS chemicals included in the Toxic 

Substances Control Act (TSCA) inventory. There is a need to understand the 

structure/activity of these chemicals. To address this issue, the U. S. Environmental 

Protection Agency (EPA) is leading an effort to define the toxic profile of a 

structurally representative group of PFAS chemicals to understand the intersection 

of their toxicity and structure. While much is still unknown about the adverse 

effects of PFAS, there is evidence that some members of the family cause 

developmental toxicity. To determine the probability of PFAS chemicals causing 

adverse developmental effects, we tested 123 of the EPA PFAS chemical library 

using a zebrafish larval developmental assay. Embryos were collected on the day 

of fertilization (day 0 post fertilization; 0 dpf) and were dosed with either dimethyl 

sulfoxide (vehicle), or one of the PFAS chemicals (n=6/chemical; ≤ 100µM). The 

experimental plates were sealed with AlumaSeal II™ to prevent volatilization of 

PFAS and incubated at 26°C. On 6 dpf each larva was assessed by two 

independent, blinded observers who graded developmental landmarks (endpoints) 

of each larva: examples include mortality, hatching status, swim bladder inflation 

status, edema, abnormal spine/tail, cranial-facial abnormalities, and small size. 

When given developmentally, there were 44 chemicals (36%) that produced 

developmental abnormalities in at least 3 of the 6 treated animals. Within the 

control group, only 2.7% of the larvae had any form of these abnormalities at 6 

dpf. These preliminary data indicate that some of these PFAS chemicals may be 

potential vertebrate developmental intoxicants. This abstract may not necessarily 

reflect official Agency policy. 
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4:50-5:00 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5:00-5:10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Depositional Record of Plastic on a Catcher Beach, Sint Joris Baai, Curaçao.  

Mallory Jordan*, Dr. Kelly Lazar, and Dr. Elizabeth Carraway; Clemson 

University. 

It is estimated that 8 million metric tons of land-based plastic waste enter the 

oceans each year. Previous studies have analyzed plastics in coastal systems and 

beach sediment across different parts of the globe, yet few have looked at plastic 

deposition in the sediment record to better understand preservation through time. 

For this study, samples were collected from a trench dug on a catcher beach along 

Sint Joris Baai on the east coast of Curaçao. A series of fifteen samples, each 

comprising 2 cm of depth, were collected down the trench. Samples were 

processed using an adapted density separation and new ladling removal technique 

from previous studies. This study also describes the successful use of calcium 

chloride as an inexpensive, nontoxic separator of plastic. The sample fraction >500 

μm was investigated for plastic analysis, as plastics could not be positively 

identified in material <500 μm. Each sample was investigated by counting the 

number of plastic fragments, fibers, nurdles, and films in a fraction of the sample. 

Total plastic concentrations were calculated as the number of plastics per gram of 

dry sediment and compared downcore. The total concentration of plastics generally 

decreased with increasing depth, with a maximum concentration (11.62 

plastics/gram of dry sediment) occurring at 4-6 cm and a minimum concentration 

(0.20 plastics/gram of dry sediment) occurring at 24-26 cm. Fragments were the 

most common type of plastic in the upper 12 cm and between 14-18 cm. Fibers 

became the most common between 12-14 cm and in the lowest 10 cm of the 

record. Nurdles and films were generally uncommon, regardless of depth. 

Understanding the pattern of plastic deposition in the sediment record of coastal 

environments is important for identifying the mechanisms which govern plastic 

transportation and deposition. Ultimately, this knowledge could guide plastic 

pollution mitigation and clean-up efforts. 

 

Analysis of heavy metal concentrations in tissues of stranded bottlenose 

dolphins in northeast Florida, 2016-2020 compared to the unusual mortality 

event (UME) of 2013-2015 

Ashlen Ward*, Dr. Bielmyer-Fraser; Jacksonville University. 

Anthropogenic metal pollution in marine ecosystems is a growing concern. Metal 

contamination can cause developmental, metabolic, and reproductive problems in 

aquatic organisms and lead to increased susceptibility to pathogenic infections. 

Reference metal concentrations and toxicity levels are largely unknown in 

bottlenose dolphins and have never been documented in Northeast Florida. In this 

study, concentrations of cadmium, copper, nickel, zinc, silver, and lead were 

measured in the blubber, muscle, liver, skin, and small intestine of dolphins that 

stranded presently from 2016 to 2020 and those that stranded from the past 2013 to 

2015 unusual mortality event (UME). Metal concentrations were compared among 

tissues, and between dolphins collected from the two-time periods to better 

understand the UME causes and the effects of metal pollution. Except for nickel 

(intestine), tissue metal accumulation was greatest in the liver and lowest in the 

blubber. Tissue metal accumulation ranged from 27 to 745 µg/g dw copper, 18 to 

503 µg/g dw zinc, 0.41 to 28.9 µg/g dw nickel, 0.03 to 4.09 µg/g dw cadmium 
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µg/g dw, 0.001 to 1.45 µg/g dw lead, and 0.33 to 1.8 µg/g dw silver. So far, the 

differences in metal concentrations between the two-time periods demonstrated 

mixed results. Bottlenose dolphins are top coastal predators and serve as indicators 

for environmental health. This study will contribute new information on metal 

accumulation in these important species. 

 
Determining the Effect of Marine Fuel Oil on Spartina Growth and 

Comparing Source Material for Oil Spill Salt Marsh Restoration 

Jessica Ramirez* and Paul Pennington, Ph.D.; College of Charleston 

Replanting of intertidal salt marshes with native plant species has been used as an 

oil spill restoration tactic. Plants raised in nurseries, as well as field transplants 

from areas adjacent to spill sites, have been used, but there is currently no standard 

or preferred method for obtaining plant materials. The purpose of this study is two-

fold: (1) to determine the oiling level at which Marine Fuel Oil will have adverse 

effects on Spartina alterniflora and Spartina patens and (2) to compare the growth 

performance of field transplants versus nursery-raised Spartina alterniflora in 

response to Marine Fuel Oil. The effect of Marine Fuel Oil on the growth of the 

coastal salt marsh plants S. alterniflora and S. patens was studied in a greenhouse 

experiment. Spartina plant plugs were established in cups with collected marsh 

sediment. The cups were placed into bins filled with 20ppt seawater and were 

treated with five different oil slick thicknesses ranging from 0µm to 3000µm. After 

28d, the plant stem height, density, aboveground and belowground biomass, and 

chlorophyll α concentration were recorded. The data is currently being analyzed 

for results determining if the oil treatments affected plant growth. To compare 

plant source performance, greenhouse mesocosms with collected marsh sediment 

will be oiled at different oil slick thicknesses. Field-collected or nursery-raised 

plants will be transplanted into the oiled sediments within the mesocosms. The 

same endpoints will be collected to compare which plant source performs better in 

the oiled mesocosm sediments. The results of these experiments will help 

determine which source of Spartina, field-collected or nursery grown, will have 

better growth performance for replanting after an oil spill in a salt marsh. 

Determining the toxic threshold of Marine Fuel Oil on Spartina, will lead to 

development of an effective replanting strategy for restoration after oil spills in salt 

marshes. 

 

Invasive Breast Cancer and Environmental Quality 

Larisa M. Gearhart-Serna*, Kate Hoffman, and Gayathri R. Devi; Duke 

University 

Breast cancer is a complex and multifactorial disease, and environmental factors 

have been suggested to increase its risk. However, prior research has largely 

focused on studying exposures to one factor/contaminant at a time, which does not 

reflect the real-world environment. Herein, we investigate associations between 

breast cancer and the Environmental Quality Index (EQI), a comprehensive 

assessment of five domains of environmental quality (air, water, land, 

sociodemographic, and built) at the county level. Breast cancer diagnoses obtained 

from the NC Cancer Registry (2009-2014) and the county of residence at the time 

of diagnosis were linked with EQI. We evaluated the odds of localized, regional, or 

distant metastatic breast cancer in EQI categories compared to carcinoma in situ as 
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registry-based controls. Results reveal that in general overall EQI was not 

significantly associated with invasive breast cancer. However, all breast cancer 

types tend to inversely correlate with land quality, particularly in rural 

communities [distant metastatic breast cancer 5-8% more likely (OR 1.08; 95% CI: 

1.02, 1.14, p=0.02) compared to carcinoma in situ. In summary, we have identified 

how certain broad measures of environmental quality are associated with invasive 

breast cancer but that associations vary by environmental domain, cancer subtype 

and urbanicity at the county level. In particular, our findings suggest that 

components of land quality (e.g. pesticide applications and animal facilities) 

warrant additional investigation in relation to invasive breast cancer. Ongoing 

work is focusing on the acquisition of both patient and environmental data with 

more granular geographic information, such as zip code or census tract level to 

more fully understand the influence of geographically distributed environmental 

factors on the development of late-stage invasive breast cancer 

 

5:30-5:40 Overwintering Floating Treatment Wetlands: Nutrient Cycling and  

Remediation  

Jack L. Dekle*, Mark A. Schlautman, William H.J. Strosnider, Sarah A.; 

Clemson University 

Agricultural and specialty crop operations are considered major nonpoint  

source contributors of excess nitrogen and phosphorus into surface and ground  

waters. Effective removal of excess nutrients from irrigation return flow is  

necessary to prevent eutrophication and growth of harmful algal blooms as 

a result of nutrient contamination of surface and ground water. Floating treatment  

wetlands (FTW) are anovel remediation technology that utilizes floating mats to  

support wetland plants at the water surface. Previous research has demonstrated  

that FTWs efficiently remediate nutrients from water in a variety ofgeographic  

regions. Some nutrients (notably phosphorus) can be rereleased from plant tissues 

when theplants senesce during winter months, though the degree to which plants  

rerelease phosphorus is not well characterized. The need to harvest FTWs is  

debated in the literature, especially in terms of yearround nutrient management. If  

nutrients are released from senescing tissues during winter, FTWs may require a  

higher degree of maintenance. The goal of this study was to quantify the mass of           

nutrients released from senescing plant tissues over winter, to assess need for  

more intensive management. The present study evaluated nutrient release from  

Juncus effusus and Pontederia cordata established in FTWs over three winter  

months. If plants senescence results in appreciable nutrient release into the water 

column, then supplemental treatment in conjunction with the FTWs would           

provide a way to reduce the need for yearround maintenance/harvesting, while  

still mitigating the nutrient load. 

 

5:45-6:15 Short Business Meeting/Student Awards 
 
6:15-7:30 CSETAC Social Hour (BYOB)  

Zoom breakout rooms for students, early career, & faculty/professionals  
Feel free to jump between rooms! 


