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Welcome! 

The 2017 CPRC SETAC Spring Meeting promises to be a forum where students and professionals 

in industry, academia and government will come together to network and discuss 

environmental toxicology and chemistry issues of the day. The program will feature 

presentations on ecotoxicology, new methodologies and technologies for environmental 

assessments, monitoring, and management to name a few. Annapolis is a charming city and we 

hope you have time to explore the area during your stay.  

On Sunday afternoon, a short course will be offered on “Science Communication”, led by 

Micaela Jemison, Director of Communications & Public Engagement at Bat Conservation 

International. She will cover topics such as how to explain one’s research to non-scientists and 

how to use networking for job searching. Following the course, all are welcome to join CPRC for 

an informal social comprised of dinner and drinks. Advance registration is requested.  

Monday’s technical meeting will kick-off with a keynote by Dr. Tala Henry, US EPA Director of 

the Risk Assessment Division, Office of Pollution Prevention and Toxics. She will provide the 

latest updates on key provisions of the Toxic Substances Control Act (TSCA) for the 21st 

Century. An update on SETAC North America activities and student opportunities will be 

presented by Alex MacLeod, Vice-Chair of NASAC. There will be 12 platform and 20 poster 

presentations and a lunch time student-mentoring activity. Whether you are a student or 

professional, please consider participating in this mentoring-

activity; you can sign up at the registration desk. It’s a great 

opportunity for students to interact with professionals of diverse 

backgrounds and ask questions. At the close of Monday’s 

meetings, the student award winners will be announced for the 

best platform and poster presentations.   

I hope to see you in Annapolis April 23-24th!  

 
Darci Ferrer 
CPRC SETAC President 
 
 
 
 
 



 

 

 

Keynote and Guess Speakers 

 

 

Alex MacLeod, SEATC North America (SNA) Student Board 
Member, Vice-Chair of SETAC North America Student 
Advisory Council will update us on a blend of SNA BoD and 
NASAC related activities… 

 SETAC website has been revamped – Check it out!  

 Outreach Engagement - See the SETAC news article 
"Empowering SETAC North Americas Voices for 
Science” 

 Water Quality Criteria for Metals Workshop 

 The Young Environmental Scientists (YES) meeting will 
occur at the University of Madison in 2018 – 
Registration will likely occur around December 2017 

 The Students of SETAC Outreach Blog and Website - 
Looking for articles, share your research!  
For more information...  http://studentsofsetacoutreach.wordpress.com 

 Get involved by joining an Interest Group! With the rebranding of ‘Advisory Group’ to 
‘Interest Group’ the hope is to get more attention to these unique groups focused on 
specific research areas 

Dr. Tala Henry has been with the United States 
Environmental Protection Agency (EPA) for over 20 years. 
She is currently Director of the Risk Assessment Division 
in the Office of Pollution Prevention and Toxics where she 
leads several Agency programs under the recently 
updated Toxic Substances Control Act. Much of Dr. 
Henry’s professional experience with EPA has been as a 
Toxicologist. She has worked in a variety of programs at 
the EPA including conducting research on the toxicity of 
chemicals, conducting risk assessments for hazardous 
waste sites, and developing Water Quality Criteria. Dr. 
Henry has also serves as the United States representative 
and technical expert for a number of international 
chemical assessment activities.  Dr. Henry received a B.A. 
in Biology from the College of St. Scholastica, a Ph.D. in 
Pharmacology from the University of Minnesota and 
completed a Post-Doctoral Fellowship at the University of 
Wisconsin-Madison. 

http://studentsofsetacoutreach.wordpress.com/


 

 

 
Short course  
 
Time: Sunday, April 23, 2017 1:30 PM - 5:00 PM  
Place: DoubleTree by Hilton Hotel, 210 Holiday Court 
Annapolis, MD 
 
Scientific Communication  

The short course will be taught by Micaela Jemison, Director of 
Communication & Public Engagement at Bat Conservation International (BCI).   

Micaela Jemison joined Bat Conservation International (BCI) in January 2015, as Communication 
Manager after working as a science communicator for the Smithsonian Institution and a 
biologist working on threatened species for the Victorian state government in Australia. 

Micaela has over 6 years of experience in bat conservation and research, having conducted 
scientific studies on a range of Australian bat species and developing the Southern Bent-wing 
Bat National Recovery Plan. She has a passion for science communication as well as human-
wildlife conflict management. Her Master’s degree in Communication and Public Relations 
focused on flying-fox populations in Australia and human-wildlife disease conflict between 
communities.  Her work lead to a series of recommendations on how wildlife managers can 
effectively engage with the media and other invested groups. 

Micaela worked for the Smithsonian National Museum of Natural History (NMNH) and the 
Smithsonian Central Office of Public Affairs as science writer and multimedia producer. She is a 
current member of the Department of Mammals at NMNH and the Communication Officer for 
the Australasian Bat Society. 

 

 
  

 

 
 

And, after Sunday’s 
short course come 

join CPRC for an 
informal social of 

food and drinks along 
the historic Annapolis 

waterfront.  



 

 

Chesapeake-Potomac Regional Chapter (CPRC) SETAC 2017 Annual Spring Meeting 
Doubletree Convention Center, Annapolis, Maryland 

Monday April 24, 2017 

Time Meeting Program 

8:30 – 9:15 AM Registration Opens / Breakfast / Networking and Poster Social 

9:15 – 9:30 AM Opening Remarks - Darci Ferrer, CPRC President 

9:30 – 10:15 AM 
Keynote Speaker - Tala Henry, US EPA OPPT - “Toxic Substances Control Act 

(TSCA): Highlights of Key Provisions in the Frank R. Lautenberg Chemical Safety for 
the 21st Century Act” 

10:15 – 11.00 AM Refreshment Break and Poster Social  (Judging Even Number Posters) 

11:00 – 11:15 AM 
*Trevor Needham, UMBC - Historical trends of polychlorinated biphenyls in 

Chesapeake Bay fish and the influence of ongoing sources. 

11:15 – 11:30 AM 
*Siqi Cao, UMCP - Occurrence and removal of Polychlorinated biphenyls (PCBs) in 

storm water. 

11:30 – 11:45 AM 
*Garrett Rhyne, VA Tech. - Effects of environmentally relevant mixtures of major 

ions and coal-contaminated sediment on freshwater mussels. 

11:45 – 12:00 PM 
*Mary E.M. Larkin, UMCES - Running the stop sign: Read-through of a premature 

UAG termination signal in the translation of a zebrafish (Danio rerio) taurine 
biosynthetic enzyme. 

12:00 – 12:15 PM 
*James P. Sanders, UMBC - Development of a novel passive sampling strategy for 

methylmercury in sediments and soils. 

12:15 – 1:40 PM Lunch & Mentor/Mentee Tables 

1:40 – 2:00 PM 
Afternoon Session - Ben Burruss, CPRC Vice President  

SETAC-NA Update – Alex MacLeod, SNA BOD, SETAC NASAC    

2:00 – 2:15 PM 
*Jenna L. Luek, UMCES - Identification of iodinated organics in fracking 

wastewaters using ultrahigh resolution mass spectrometry. 

2:15 – 2:30 PM 
*Xiaocen Liu, UMCP - Treatment to increase carbon capture by exploring 

bioflocculation limitation in high-rate activated sludge. 

2:30 – 2:45 PM 
*Sarah Fischer, UMCP - Diversity of dehalogenating microbes in wastewater 

treatment digesters and considerations for enhancing degradation of 
halogenated contaminants 

2:45 – 3:00 PM 
*Kelley Uhlig, VIMS - Comparing the partitioning of hydrophobic organic 

contaminants to bioplastics and conventional plastics. 

3:00 – 3:45  PM Refreshment Break and Poster Social  (Judging Odd Number Posters) 

3:45 – 4:00 PM 
Thomas G. Bean, UMCP - Preliminary findings of a study examining exposure, 

hazard and risk of neonicotinoid coated seeds to seed-eating birds. 

4:00 – 4:15 PM 
Raghu Vamshi, Waterborne Environmental - iSTREEM® down-the-drain chemical 

exposure model: improvements and applications. 

4:15 – 4:30 PM N. Lombard, UMBC - Current status of legacy pollutant inputs to Anacostia River. 

4:30 – 4:40 PM Closing Remarks - Paula Henry, CPRC Past-President  

4:40  – 5:00 PM Student Presentation Awards 

* Student Presentation Award Competition



 

*Student Presentation Award Competition  
 

Students – please be available to answer questions during assigned Refreshment Break 
EVEN number posters – AM Break (10:15 – 11:00 AM)  

ODD number posters – PM Break (3:00 – 3:45 PM) 

 

Poster Presentations: 
 

1. *Robin Cagle, American Cleaning Institute – Consumer cleaning product ingredients in 2016: An analysis of trends 
 

2. *Rachel Eberius, UMCP – Using Bald Eagle nestling plasma to assess spatial and temporal trends in 
organochlorine compounds recovered from Voyageur’s National Park, Minnesota, USA 2011-2016 
 

3. *Shannon Edmonds, UMCP – Investigating the effect of coal ash contaminants on resident fish species in the 
Chesapeake Bay 
 

4. *Rebecca N. Hartman, UMCP - Influence of Cambi Thermal Hydrolysis Process™-anaerobic digestion treatment on 
concentrations of plasticizers in wastewater sludge. 
 

5. *Shahrzad Saffari Ghandehari, UMCP - Investigating the efficiency of Permeable Reactive Barrier in remediating TCE-
contaminated groundwater 
 

6. *Rachel Harrison, UMCP – Bioaccumulation of organic contaminants in Anacostia River tributaries with Elliptio 
complanata and passive samplers 
 

7. *Ran Jing, UMCP - Analysis of polychlorinated biphenyl (PCBs) variation of Potomac River during wet and dry weather 
periods using multivariate statistical analysis and environmental modeling 
 

8. *Wing-Mei Ko, UMCP – Diversity of exoelectrogenic anode biofilm populations and potential for energy recovery 
using microbial fuel cells in domestic wastewater 
 

9. *Alex MacLeod, UMCP - Effects of in ovo exposure to two persistent organic pollutants, SCCPs and TBBPA-BDBPE, on 
thyroid-related gene expression in American Kestrels 
 

10. *Julia Magliozzo, George Washington University – Predicting bioconcentration factor using a metabolism - Based 
Quantitative Structure-Activity Relationship Model 
 

11. *Veronica Pereira, Towson University – Effects of environmentally relevant concentration of PFOS on population 
dynamics of Daphnia magna 
 

12. *Varapapa Thodpanich, UMBC - Polychlorinated biphenyl risk from commercially purchased fish versus locally caught 
fish consumed in the Baltimore area 
 

13. *Qi Yao, UMCP - Effectiveness of vegetative environmental buffers in trapping air pollutants emitted from the poultry 
houses 
 

14. Meredith Bohannon, UMCP – Temporal and spatial trends in DDx/DDT ratios in nestling Bald Eagle plasma from 
Michigan, USA from 1999-2014 
 

15. Ben Burruss, Toxicology Regulatory Services - Good Laboratory Practices and Quality Assurance in environmental 
research 
 

16. Staci L. Capozzi, UMCP – Source apportionment of polychlorinated biphenyls in District of Columbia wastewater 
 

17. Tyler E. Frankel, Howard University – Aqueous exposure to the progestin, levonorgestrel, causes decreases of sperm 
motion characteristics in the fathead minnow (Pimephales promelas) 
 

18. Michael Jirsa, EA Engineering, Science, and Technology, Inc. – The identification of total dissolved solids as the primary 
effluent toxicant for an industrial manufacturing facility 
 

19. Jim Laurenson, U.S. FDA – Meet representatives of the Association of Government Toxicologists (AGT) 
 

20. Sam Magee, UMBC - Trends of air-water exchange of gas phase pollutants in the Anacostia Rive



Morning Platform Session (11:00 – 12:15) 
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Historical trends of polychlorinated biphenyls in Chesapeake Bay fish and the influence of 
ongoing sources. 

 
Trevor Needham 

 
University of Maryland, Baltimore County (UMBC), Baltimore, MD 

 
The Chesapeake Bay watershed represents an important national resource for industry, 
commercial fishing, and recreation spanning six states and the District of Columbia. 
Polychlorinated biphenyl (PCB) exposure through fish consumption from the Bay continues to 
pose a risk to human health despite the ban on commercial PCB use in 1979 and remediation 
efforts for historically contaminated sites throughout the watershed. The objectives of this 
study were to: 1) provide historical perspective on PCB body burden in fish caught in the 
Chesapeake Bay watershed; 2) determine whether PCB body burdens in fish decreased over the 
16-year sampling period; 3) evaluate the possible impacts to human health through fish 
consumption from the Chesapeake Bay. Fish tissue concentrations were measured from 1999 
to 2015 as part of the Maryland Department of the Environment’s fish monitoring program. 
White perch, channel catfish, and striped bass were selected for comparison based on the 
availability of data, frequency of sampling, and importance as both a commercial and 
recreational fish species. Data were compiled and sorted by drainage basin, species, and 
sampling year, resulting in the selection of seven drainage basins of interest to assess historical 
trends. Total PCB body burdens for individual fish composites ranged between 2.48 and 2,936 
µg/kg with annual average values ranging between 8.52 and 1,522 µg/kg. Based on the results 
of our study, less than half of the assessed drainage basins showed statistically significant 
decreases in fish body burdens, with significant numbers indicating body burdens above the 39 
µg/kg threshold for increased risk to human health via subsistence fishing. Recent analysis of 
wastewater effluent from a Baltimore City wastewater treatment plant and tributary inputs 
confirms the existence of ongoing sources into the Bay. Our results indicate that in order to 
meet fish tissue advisory limits to protect human health, ongoing sources of PCBs must be 
controlled in addition to dealing with legacy deposits in sediments. 
  



Morning Platform Session (11:00 – 12:15) 
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Occurrence and removal of Polychlorinated biphenyls (PCBs) in stormwater 
 

Siqi Cao, Staci Capozzi, Allen P Davis and Birthe Kjellerup,  
 

Department of Civil and Environmental Engineering, University of Maryland, College Park 
 
PCBs are a group of organic chlorine compounds which are derived from biphenyl with some of 
the hydrogen atoms replaced by chloride. Because of their high stability and low aqueous 
solubility, PCBs are persistent in the environment. Urban stormwater runoff is considered as an 
important source of many pollutants, including PCBs, to aquatic environments. PCBs can cause 
endocrine disrupting effects, morphological deformities, neurobehavioral alterations, as well as 
liver, kidney and skin damages. In order to develop management strategies, it is important to 
construct total maximum daily loads (TMDLs) for PCBs in impaired water bodies. The goal of 
this study is to provide basic information about affiliations of PCBs with stormwater sediment 
and use this information toward designing systems for the effective removal of PCBs from 
urban stormwater runoff. During the experiment, stormwater sediment samples were collected 
from a bioretention cell in the parking lot at the University of Maryland. Wet sieving and Imhoff 
cones were used to collect different size fractions. Microwave assisted extraction was used to 
extract PCBs from particles. The concentrated extracts were then analyzed with gas 
chromatography (GC). The settleable fraction (~25 to 75 µm) tended to absorb three times 

more PCBs than the sediment fraction (＞75 µm). However, the sediment sample consisted of 
93.4 ± 0.65 % of sediment and 6.41 ± 0.32% of settleable particulate matter. As a result, the 
removal of the sediment fraction alone can remove a large portion of PCBs from the runoff. 
Additionally, PCBs extracted from the two fractions were mainly higher-chlorinated PCBs. This 
can be explained by the fact that less-chlorinated PCBs are more volatile and easy to be 
biodegraded or photolyzed. In conclusion, sediment transport is an important removal pathway 
for PCBs in urban stormwater, especially for PCBs with more chlorines. Smaller particles have a 
higher tendency to absorb PCBs than larger particles. 
  



Morning Platform Session (11:00 – 12:15) 
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Effects of environmentally relevant mixtures of major ions and coal-contaminated sediment 
on freshwater mussels 

 
Garrett Rhyne1 and Serena Ciparis2 

 
1Department of Fish and Wildlife Conservation, Virginia Tech, Blacksburg, VA 

2U.S. Fish and Wildlife Service, and Department of Fish and Wildlife Conservation, Virginia Tech, 
Blacksburg, VA 

 
The Powell River (Virginia, USA) supports a diverse assemblage of freshwater mussels. This 
watershed is subject to extensive coal mining activity, and elevated concentrations of major 
ions have been recorded in the river.  We conducted a laboratory study to determine the 
effects of elevated salinity and coal-contaminated sediment on energy storage and biochemical 
processes of adult mussels (Lampsilis fasciola).  Mussels underwent a 6 – week exposure in a 2 
x 2 full factorial design including pond water, simulated Powell River water with 
environmentally relevant mixtures of major ions, including K+, HCO3

+, Mg2+, PO4
+, SO4

2-, and 
Ca2+,  clean sediment, and coal-contaminated sediment from the Powell River . There was no 
mortality in any treatment.  Activities of antioxidant enzymes including glutathione-S-
transferase (GST), glutathione peroxidase (GPx), and glutathione reductase (GR) were not 
significantly different between treatments, but GR activity was significantly different between 
male and female mussels (p= 0.0092).  Energy storage, measured as glycogen in mantle tissue, 
was found to be different between genders (p= 0.038) and between water treatments (p = 
0.014). There was an apparent negative effect of simulated Powell River water on glycogen 
storage for males only.  Elevated major ion concentrations decreased males’ ability to store 
energy, perhaps due to use of more energy to combat osmotic stress. Females were in a post-
gravid reproductive stage, which may have contributed to the observations of differences 
between female and male mussels. 
  



Morning Platform Session (11:00 – 12:15) 
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Running the Stop Sign: Readthrough of a Premature UAG Termination Signal in the 
Translation of a Zebrafish (Danio rerio) Taurine Biosynthetic Enzyme 

 
Mary E.M. Larkin and Allen R. Place,  

 
Institute of Marine and Environmental Technology, UMCES, Baltimore, MD 

 
The UAG termination codon is generally recognized as the least efficient and frequently used of 
the three universal stop codons. This is substantiated by numerous studies in an array of 
organisms. We present here evidence of a translational read through of a mutant nonsense 
UAG codon in the transcript from the cysteine sulfinic acid decarboxylase (csad) gene 
(ENSDARG00000026348) in zebrafish. The csad gene encodes the terminal enzyme in the 
taurine biosynthetic pathway. Taurine is a critical amino acid for all animals, playing several 
essential roles throughout the body, including modulation of the immune system. The sa9430 
zebrafish strain (Sanger, Zebrafish Mutation Project) has a point mutation leading to a 
premature stop codon (UAG) 20 amino acids 5’ of the normal stop codon (UGA). Data from 
western blotting, enzyme activity assays, and mass spectrometry provide evidence that the 
CSAD protein produced by the mutant is identical to that of the wild-type (NP_001007349.1) in 
terms of size and activity, and likely, amino acid sequence. AUG readthrough has been 
described in several species, but this is the first presentation of a case in fish. Also presented 
are the first data substantiating the ability of a fish CSAD to utilize cysteic acid, an alternative to 
the standard substrate cysteine sulfinic acid, to produce taurine. 
  



Morning Platform Session (11:00 – 12:15) 
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Development of a novel passive sampling strategy for methylmercury in sediments and soils. 
 

James P. Sanders and Upal Ghosh (University of Maryland, Baltimore County) 
Alyssa McBurney and Cynthia C. Gilmour (Smithsonian Environmental Research Institute) 

Steven S. Brown (The Dow Chemical Company) 
 
Aquatic mercury can pose a significant risk to ecological and human health when it is converted 
to the more toxic and bioaccumulative methylmercury (MeHg) by anaerobic microorganisms 
near the sediment-water interface. Benthic animals exposed to MeHg in this zone represent an 
important link in the process of MeHg bioaccumulation in aquatic food webs. As such, 
quantitative measurements of the bioavailability of MeHg to benthos are critical for risk 
assessment of contaminated sites. To date, no passive sampling strategy has achieved wide 
acceptance for generating such measurements. We are working to develop a novel passive 
sampling technology to emulate the steady-state (pseudo-equilibrium) mode of MeHg 
bioaccumulation by benthos. A variety of custom polymers with either reduced sulfur chemical 
functionality or embedded activated carbon (AC) particles was prepared and evaluated in a 
series of increasingly environmentally realistic experiments. In water isotherms, many of the 
materials showed strong, log-linear partitioning of small MeHg complexes across a relevant 
range of concentrations. Partitioning of MeHg complexed with larger dissolved organic matter 
molecules was decreased but still in or near our target range (log K about 3 to 4). In slurries of 
contaminated soil, polymer-predicted water concentrations (Cw) were within factors of one to 
five of directly measured water samples. In beaker soil microcosms, accumulation of MeHg by 
our AC-based polymer reflected temporal variations in Cw as well as reductions due to 
amendment of soil with AC. Polymer-derived and directly measured Cw agreed equally well at 8, 
14, 21, and 28 d of exposure. Across experiments, partitioning by this polymer was notably 
consistent in water, slurry, and unamended beaker soil (log K = 3.41 to 3.78). An experiment 
currently being planned will seek to correlate the accumulation of MeHg by polymers and by 
the amphipod L. plumulosus exposed side-by-side in sediment microcosms. The polymer data 
will be used as input for a bioaccumulation model to evaluate the device’s predictive capability. 
If successful, our sampling device will provide a useful tool for risk assessors to predict uptake 
of methylmercury in the aquatic food chain and to monitor the efficacy of site remediation 
programs.



Afternoon Platform Session (2:00 – 4:30) 
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Identification of iodinated organics in fracking wastewaters using ultrahigh resolution mass 
spectrometry 

 
Jenna L. Luek,1 Schmitt-Kopplin, Philippe2,3, Mouser, Paula J.4, Gonsior, Michael1 

 
1University of Maryland Center for Environmental Science, Chesapeake Biological Laboratory, 

USA. 
2Helmholtz Zentrum Muenchen, Research Unit Analytical BioGeoChemistry, Neuherberg, 

Germany 
3Technische Universität München, Chair of Analytical Food Chemistry, Freising-Weihenstephan, 

Germany 
4The Ohio State University, Department of Civil, Environmental and Geodetic Engineering, USA 

 
Fracking wastewaters contain a diversity of additives and naturally occurring compounds as 
well as a poorly described pool of transformation products. To investigate the pool of unknown 
organics in fracking wastewater, flowback and produced water samples were collected from 
two time series wells in West Virginia and from twelve additional sites at a single time point. 
Samples were solid phase extracted and analyzed using a 12 Tesla Fourier transform ion 
cyclotron resonance mass spectrometer. The ultrahigh resolution and calibrated precision of 
this instrument allowed for the assignment of unambiguous exact molecular formulas without a 
priori knowledge of the compounds present. Iodinated organic molecular formulas were 
identified and confirmed using isotopic simulation pattern matching and fragmentation using 
an Orbitrap mass spectrometer. This technique has allowed for the identification of a large 
number of iodinated organic molecular formulas not previously identified in these fluids that 
are likely formed as transformation products from the use of strong oxidant additives in the 
presence of shale-derived iodide and natural organic matter. Molecular structures of these 
assigned formulas have yet to be elucidated, but their possible toxicity is of concern, as 
iodinated disinfection by-products are generally known to be more toxic than their chlorinated 
and brominated counterparts. Additionally, the unique nature of these compounds indicates 
that they may also be useful as tracers for fracking contamination in aquatic environments. 
 
  



Afternoon Platform Session (2:00 – 4:30) 
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Treatment to increase carbon capture by exploring bioflocculation limitation in high-rate 
activated sludge 

 
Xiaocen Liu1,2, Tim Van Winckel2,3,4*, Birthe V. Kjellerup1, Imre Tacaks5, Belinda Sturm3, Siegfried 

E. Vlaeminck4,6, Ahmed Al-Omari2, Sudhir Murthy2 and Haydée De Clippeleir2. 
 

1Department of Civil & Environmental Engineering, University of Maryland, MD, USA 2DC Water 
and Sewer Authority, DC, USA 3Department of Civil, Environmental and Architectural 

engineering, The University of Kansas, KS, USA 4Center for Microbial Ecology and Technology 
(CMET), Faculty of Bioscience Engineering, Ghent University, Belgium 5Dynamita SARL, 7 

Europe, Nyons, France  6Research Group of Sustainable Energy, Air and Water Technology, 
Department of Bioscience Engineering, University of Antwerp, Belgium 

 
Increasing bio-solids production and treatment efficiency is significantly important for current 
wastewater treatment plants to meet severer requirements for being low foot print and energy 
consumption facilities, and it can be achieved by enhancing biological carbon redirection and 
bioflocculation processes. High-rate activated sludge (HRAS) systems are applied to improve 
carbon redirection, however it is flocculation limited. Bioflocculation is a complicated process 
involving flocculation rate, floc characteristics (size, structures and strength), and these 
properties change with circumstance and conditions, so that finding its limitation kinetics is 
difficult to achieve. In Blue Plains Advanced Wastewater Treatment Plant, secondary sludge is 
separated into two parts, with EAST part bio-augmented with biological nutrient removal (BNR) 
sludge and WEST part does not. Both parts have poor effluent quality (high effluent TSS), and 
reasons that limit clarifiers of each part need to be explored. Threshold of flocculation (TOF), 
which corresponding to 2 minutes settling time (critical settling time = 1.5 m/h) measures the 
potential of sludge, and the bio-augmentation results lower TOF on EAST. To examine the 
limitation on both WEST and EAST, linear and brunch polymers as well as coagulant are dosed 
under certain sheer stress. Polymer Response Curve (PRC), which corresponds to relationship 
between proportion of TSS with CSV less than 3 m/h and polymer dose, indicates that WEST is 
both coagulation and flocculation limitation, while EAST is flocculation limitation. Same test is 
also done on BNR, the sludge with best bioflocculation performance, and shows that BNR is 
more coagulation limited. Various sheer stresses are applied to study polymer effects on floc 
strength, and branch polymer might help EAST on flocculation by making flocs stronger. 
Treatments like dosing proper polymer at certain amount are needed as complimentary 
processes with bio-augmentation to reach more bio-solids production.  



Afternoon Platform Session (2:00 – 4:30) 
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Diversity of dehalogenating microbes in wastewater treatment digesters and considerations 
for enhancing degradation of halogenated contaminants 

 
Sarah Fischer, Birthe Kjellerup, Emily Healey, Raymond Jing, and Alba Torrents 

 
University of Maryland, College Park, MD 

 
Wastewater treatment plant (WWTP) anaerobic digesters are sites of limited organic 
contaminant remediation, but systems that can concentrate chlorinated contaminants in sludge 
before the final dewatered material is land-applied to crops. We will present our work studying 
the presence and diversity of naturally-abundant dehalogenating microorganisms, and 
considerations for enhancing dehalogenating bacteria in anaerobic digester sludge. Genetic 
material from a large, urban WWTP anaerobic digester was surveyed for the phylogenetic 
diversity of naturally abundant dechlorinating microorganisms in anaerobic digesters. Methods 
included polymerase chain reaction (PCR), gel electrophoresis, and quantitative PCR. 
Additionally, anaerobic mesocosm experiments are being developed to understand the 
anaerobic digester operating parameters that could support enhanced numbers of 
dehalogenating bacteria.  Results from the phylogenetic survey of WWTF anaerobic digester 
sludge revealed that the system contained naturally-occurring obligate dechlorinating 
organisms Dehalobium chlorocoercia, Dehalogenimonas, and Dehalobacter. These results 
suggest that dechlorinating organisms can successfully populate anaerobic digesters, and are 
therefore likely supported by halogenated chemicals. While these organisms can exist in 
anaerobic digesters, they may not be at high enough concentrations to effectively remediate all 
emerging contaminants within the systems, or a large fraction of halogenated compounds are 
not bioavailable. Past research indicates that dehalogenating bacteria may be in competition 
with hydrogenotrophic methanogens, or bacteria that oxidize H2 and produce the biofuel CH4. 
Therefore, we will also present developing research exploring the dynamics between 
methanogens and dehalogenating microorganisms. Our work considers of how the recently 
installed Thermal Hydrolysis Pre-treatment (THP) to anaerobic digestion at DC Water Blue 
Plains wastewater treatment facility may influence both dehalogenating and methanogenic 
dynamics.



Afternoon Platform Session (2:00 – 4:30) 
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Comparing the Partitioning of Hydrophobic Organic Contaminants to Bioplastics and 
Conventional Plastics 

 
Kelley Uhlig, Drew Luellen and Rob Hale 

 
Virginia Institute of Marine Science, College of William & Mary, Gloucester, Point, VA 

 
With rising plastic pollution in the world’s waterways, concerns over the potential for 
microplastics (sub-5 mm particles) to concentrate and transfer hydrophobic organic 
contaminants (HOCs). Greater awareness regarding the pervasiveness and potential dangers of 
plastics in aquatic environments has led to increasing adoption of more degradable 
“bioplastics,” which are polymers derived from biological processes. It is predicted that market 
share of bioplastic products will rise in the coming years, yet no studies to date have addressed 
the potential for these plastics to concentrate HOCs. The objective of this study was to 
determine the partitioning coefficients for representative HOCs to two bioplastics, 
polyhydroxyalkanoate (PHA) and polylactic acid (PLA), compared to two traditional plastics, 
high-density polyethylene (HDPE) and polyvinyl chloride (PVC). Plastics were placed in amber 
bottles with 35ppt salt water, spiked with HOC solutions, and allowed to mix for 72 hours to 
reach steady-state. Extracts of water and plastic pairs were analyzed by gas chromatography-
mass spectrometry and partitioning coefficients calculated. 
  



Afternoon Platform Session (2:00 – 4:30) 
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Preliminary findings of a study examining exposure, hazard and risk of neonicotinoid coated 
seeds to seed-eating birds 

 
Thomas G. Bean 1, Barnett A. Rattner 2, Natalie K. Karouna-Renier 2 and Paula F.P. Henry 2 

 

1Department of Environmental Science & Technology, University of Maryland, College Park MD  
2U.S. Geological Survey Patuxent Wildlife Research Center, Beltsville MD 

 
Neonicotinoids are the most widely used insecticides globally due to their high toxicity for 
invertebrates. As agonists of nicotinic acetylcholine receptors (NAChRs), neonicotinoids cause 
over-activation of these receptors in exposed insects, resulting in paralysis, and eventually 
death. Toxicity of neonicotinoids for non-target wildlife appears to be low compared to 
invertebrate pests. Nevertheless, genotoxic, cytotoxic, immunological, behavioral and 
reproductive effects have been reported in neonicotinoid studies with birds. At present, little is 
known about the pharmacokinetics (absorption, distribution, metabolism and excretion) of 
these pesticides in birds, which can dictate and affect the time course of their toxicity. We 
investigated the toxicity and kinetics of a pesticide formulation containing one of the most 
commonly used and potent neonicotinoids, imidacloprid, to a model species of bird, the 
Japanese quail. Use of radiographic imagery and radiopaque dyes revealed wheat passes 
through and breaks down more readily than soy in the gastrointestinal tract of quail (105 vs 
>360 mins); however, seed coatings were removed in the crop, meaning absorption of 
neonicotinoids into the bloodstream is likely to occur soon after ingestion.  The maximum 
capacity of the GI tract was found to be ~30 wheat seeds based on estimates of 
crop/proventriculus volume. Analysis by LCMS/MS detected imidacloprid on wheat seeds 
treated according to manufacturer instructions at 9.04 ±3.72 ug/seed (30 seeds is equivalent to 
~2.71 mg/kg BW for 100 g quail). After a single exposure to the maximum amount of 
imidaclopid, a quail could ingest via consumption of coated wheat seeds, residues in plasma 
(1045.1 ng/mL) and liver (46.8 ng/g) peaked as soon as 1 hour after the dose, and were cleared 
within 24 hours from plasma and within 8 hours from liver tissue. After 10 days of exposure to 
this realistic but worst case scenario dose, we found no evidence for effects on levels of 
corticosterone in plasma, and no oxidative DNA damage (8-OHdG) in liver, whole blood or 
brain. As neonicotinoids have been shown to affect locomotion in mammals, tests of the take-
off flight performance of quail, startle response and escape ability were conducted. These data 
will be among the first to investigate dose-response and kinetics of imidacloprid in a bird, 
making them highly pertinent to current needs of ecological risk assessment.  
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iSTREEM® down-the-drain chemical exposure model: improvements and applications 
 

Raghu Vamshi, Chris Holmes, Katherine Kapo, and Nikki Maples-Reynolds, Waterborne 
Environmental; Paul DeLeo and Darci Ferrer, American Cleaning Institute 

 
iSTREEM® ("in-stream exposure model") is a public web-based model (www.istreem.org) that 
estimates down-the-drain chemical concentrations in waste water treatment plant (WWTP) 
effluents, drinking water intakes, and in streams impacted by domestic waste water effluent 
across the continental U.S. and a number of watersheds in Canada under mean annual and low-
flow (7Q10) conditions. This presentation provides an overview of the iSTREEM® model and 
discusses in detail the recent improvements and its applications. Major upgrades to the model’s 
underlying data were made, leading to the release of iSTREEM® 2.0. The model river network 
was upgraded to a higher-resolution hydrologic dataset based on the USEPA and USGS NHDPlus 
version 2, which constitutes about 228,000 river segments totaling 243,000 river miles across 
continental U.S. For all the river segments, estimated mean annual flows were derived from 
NHDPlus, but low flows (7Q10) were exclusively developed for iSTREEM®. WWTP and 
associated facility level information were derived from the most recent USEPA Clean 
Watershed Needs Survey 2012 dataset, which includes about 13,000 facilities. Enhancements 
were made to the model algorithm to efficiently examine chemical exposure at a detailed 
spatial scale over a large geography. The recent upgrades to the model will be examined with 
focus on the national distribution of results for flows (mean and 7Q10’s), WWTP effluent 
concentrations, water use, dilution factors, and receiving surface water predicted 
environmental concentrations (PECs). These developments to iSTREEM® improves its utility as a 
tool to support exposure assessments by a variety of users for environmental risk assessments 
across multiple commodity groups that include personal care products, pharmaceuticals, food 
additives, pesticides, etc. Case studies to demonstrate application of the model are included in 
the presentation: the validation of iSTREEM® modeling results for a compound used in personal 
care products in the US against available monitoring data from public sources, and an overview 
of an exploratory analysis of microbeads in surface waters which leverages the advantages of 
iSTREEM® model. 
  

http://www.istreem.org/
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Current status of legacy pollutant inputs to Anacostia River 
 

N. Lombard, V. Thodpanich and U. Ghosh 
 

 Department of Chemical, Biochemical, and Environmental Engineering, UMBC, Baltimore, MD  
 
Since the Anacostia River is situated within a major urban environment, it continues to receive 
inputs of legacy pollutants from its watershed. Currently there is a very limited understanding 
of the levels of ongoing inputs to the Anacostia River, and the spatial, and temporal nature of 
these inputs. However, the long-term recovery of the river with or without any active 
management greatly depends on the magnitude of the continuing inputs. A two-year sampling 
activity is currently being conducted to measure 1) concentrations of key pollutants at several 
locations in the Anacostia River and tributaries and 2) uptake by a filter feeding organism 
(Eastern Elliptio, Elliptio complanata). The freely dissolved concentrations in the water column 
and sediment porewater was measured using passive sampling at 8 locations in the Anacostia 
tributaries and several locations in the Anacostia River and compared to determine whether 
legacy sediments, especially in the known hot-spots, continue to dominate as the source to the 
water column. Initial results show that downstream reaches of the Anacostia have more PCBs in 
the water column compared to the upstream NE and NW branches of the river and some 
tributaries continue to serve as dominant inputs of PCBs to the river.
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Consumer Cleaning Product Ingredients in 2016: An Analysis of Trends 
 

Robin Cagle, Darci Ferrer, and Paul DeLeo 
 

American Cleaning Institute, Washington, DC 
 
The American Cleaning Institute (ACI) developed the Cleaning Product Ingredient Safety 
Initiative (CPISI) to make publically available human safety information for ingredients found in 
consumer cleaning products sold in the United States. CPISI was completed in phases between 
2011-2016 that (1) surveyed ingredients, (2) gathered hazard data, (3) estimated consumer 
exposure to ingredients, and (4) created risk assessments and risk characterization ratios for 
each ingredient.  This research poster assesses Phase 1 by re-surveying products and 
incorporating more ingredients, products, and brands into CPISI. There was a desire to 
understand the dynamic consumer cleaning product market by evaluating ingredients from the 
first survey (conducted in 2012) compared to this survey (conducted in 2016), with some 
ingredients entering or leaving the market as a result of changes in product formulation driven 
by manufacturer innovation, consumer preferences and regulatory activities. Ingredient 
information from company websites and safety data sheets was logged, archived, and analyzed 
using Microsoft Access and associated database queries. Ultimately 6 new companies and 75 
more products were incorporated into the 2016 survey compared to the 2012 survey. It was 
observed that most ingredients (48%) were used in fabric care products and a large portion 
(42%) of ingredients belonged to just a few functional categories. 1,136 unique ingredient 
names were identified, a 21% increase from the 2012 survey. However, standardization of 
nomenclature and functional classes to remove duplicity is necessary to further refine and 
normalize the data for accurate analysis. This research will be used with CPISI ingredient 
exposure and hazard data to help the public ensure cleaning product safety.  
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USING BALD EAGLE NESTLING PLASMA TO ASSES SPATIAL AND TEMPORAL TRENDS IN 
ORGANOCHLORINE COMPOUNDS RECOVERED FROM VOYAGEUR’S NATIONAL PARK, 

MINNESOTA, USA 2011-2016 
 

Rachel Eberius (University of Maryland, College Park), Meredith Bohannon (University of 
Maryland, College Park), Tyler Pittman (Florida Fish and Wildlife Conservation Commission), 
Kendall Simon (University of Maryland, College Park), Teryl Grubb (National Forest Service), 

Leland Grimm (National Park Service), William Bowerman (University of Maryland, College Park) 
 
Long-term spatial and temporal trends of legacy organochlorine (OC) environmental 
contaminants in Voyageur’s National Park (VNP), Minnesota, USA have been monitored using 
bald eagles (Haliaeetus leucocephalus) as a sentinel since 1989. Contaminants of interest 
include several OC pesticides and total polychlorinated biphenyls (PCBs) due to their 
persistence in nature and disruptive effects on biota. The bald eagle population in VNP has 
stabilized, and many persistent organic pollutants extracted from bald eagle blood plasma have 
decreased in concentration (Pittman et al. 2015). However, some persistent organic pollutants 
recovered from these blood plasma samples, such as Dieldrin, have increased in recent years 
(Pittman et al. 2015). This is significant due to Dieldrin’s designation for global elimination of 
use by the Stockholm Convention in 2001 (The Stockholm Convention, 2013). These trends 
suggest that emerging sources of contamination may be influencing the ecosystem in VNP; 
therefore, we are continuing to monitor persistent organic pollutants in VNP in order to better 
understand their trends spatially and temporally. This knowledge will help us to better 
understand the environmental processes that are resulting in increased concentration of 
contaminants. Contaminant residues from bald eagle nestling plasma collected from 2011 to 
2016 are being analyzed through time and across the geographic region. 
 
Pittman, H.T., Bowerman, W.W., Grim, L.G., Grubb, T.G., Bridges, W.C., Weirda, M.R. 2015. 
Using nestling plasma to assess long-term spatial and temporal concentrations of 
organochlorine compounds in bald eagles within Voyageur’s National Park, Minnesota, USA. 
Chemosphere 123 (2015) 79-86  
 
The Stockholm Convention. (2013) Listing of POPs in the Stockholm Convention. Secretariat of 
the Stockholm Convention Clearing House. Texts and annexes. 
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Investigating the Effect of Coal Ash Contaminants on Resident Fish Species in the Chesapeake 
Bay 

 
Shannon Edmonds and Lance Yonkos 

 
University of Maryland, Collage Park, MD 

 
The on-going project investigates the toxicological consequences of leachate from “dry” coal 
ash disposal on water quality and biota in receiving waters. The study will include laboratory-
based toxicity testing of field-collected media (e.g., impacted sediment and surface water) and 
simulated leachate generated from “fresh” coal combustion residues. Priority metals and other 
contaminants will be identified in fresh material and monitored within ash field leachate and 
along gradients from three Maryland disposal facilities. Where appropriate, a toxicity 
identification evaluation approach will be applied to identify primary contaminants-of-concern. 
Exposure thresholds will be identified in common laboratory species (e.g., fathead minnow 
Pimephales promelas; Ceriodaphnia dubia) and in resident fish. American shad, Alosa 
sapidissima and/or yellow perch, Perca flavescens will be investigated as both species are of 
significant ecological / commercial / recreational importance and have undergone recent 
population declines in Chesapeake Bay tributaries. Previous studies have attributed declines to 
poor reproductive success, but have yet to identify causative factors. Embryo-larval exposures 
to coal ash leachates will assess sensitivity levels at vulnerable life stages. Contaminated 
landscapes will be delineated by GIS and regions of potential toxicological impact will be 
determined based on threshold exceedances. To date, a series of whole effluent toxicity tests 
and sediment toxicity tests have been completed using surface water and sediment samples 
from receiving streams in proximity to three coal ash storage facilities. Results indicate multiple 
regions of significant acute and chronic toxicity. Range-finder and definitive bioassays with 
laboratory species have been completed establishing “bulk” exposure thresholds. Preliminary 
results and a timeline for subsequent activities will be presented. A purpose of the poster is to 
facilitate interaction with regional experts to discuss/improve experimental design. 
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Influence of Cambi Thermal Hydrolysis Process™-Anaerobic Digestion Treatment on 
Concentrations of Plasticizers in Wastewater Sludge 

 
Dana L. Armstrong, University of Maryland – College Park; Rebecca N. Hartman, University of 

Maryland – College Park; Clifford P. Rice, United States Department of Agriculture; Mark 
Ramirez, DC Water; Alba Torrents, University of Maryland – College Park 

 
Plasticizers are organic compounds commonly used to improve the flexibility of plastics, such as 
polyvinylchloride (PVC).  Use of these compounds in variety of products, including PVC piping, 
has led to their detection in the wastewater treatment process, where they largely associate 
with solids.  As such, plasticizers can be introduced into the environment via the land 
application of biosolids, drawing concern due to their toxicological and bioaccumulatory 
properties.  This study focuses on the fate of 4 plasticizers [bis(2-ethylhexyl) phthalate (DEHP), 
diisononyl phthalate (DiNP), diisodecyl phthalate (DiDP), and benzyl butyl phthalate (BBP)] 
during wastewater solids treatment via the Cambi Thermal Hydrolysis Process™ in conjunction 
with anaerobic digestion (TH-AD).  Concentrations of the target analytes in biosolids produced 
by the TH-AD process, sludges from the individual TH-AD treatment steps, and limed biosolids 
not treated by TH-AD from the same wastewater treatment plant were compared.  
Concentrations of DEHP, DiNP, and DiDP significantly increased during the anaerobic digestion 
stage of the TH-AD process while BBP increased due to thermal hydrolysis treatment but 
decreased during the anaerobic digestion stage of treatment.  DEHP, DiNP, DiDP, and BBP levels 
in limed biosolids were significantly lower than those in biosolids produced by the TH-AD 
process.  Average concentrations of DEHP, DiNP, DiDP, and BBP in limed biosolids were 25.0, 
18.6, 6.98, and 0.601 mg/kg, respectively, and 66.7, 48.2, 22.5, 3.05 mg/kg, respectively, in TH-
AD treated biosolids. This study indicates that while the TH-AD is an efficient process for the 
reduction of wastewater solids, reduction of pathogens, and enhanced production of biogas, it 
may lead to an increase of plasticizer concentrations in biosolids, when compared to other 
solids treatment methods. 
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Investigating the efficiency of Permeable Reactive Barrier in remediating TCE-contaminated 
groundwater 

 
Shahrzad Saffari Ghandehari†, Gabriela T. Niño de Guzmán†, Cathleen J. Hapeman‡, Alba 

Torrents†, Birthe veno Kjellerup† 

 
†Department of Civil and Environmental Engineering, University of Maryland, College Park, 

Maryland, USA 
‡US Department of Agriculture, Agricultural Research Service, Beltsville, Maryland, USA 

 
Trichloroethylene (TCE) is a volatile organic compound and several health risks are associated 
with exposure to high levels of this chemical, such as cancer, liver and kidney damages, and 
neurological problems. High levels of TCE (600 ppb) was detected in groundwater associated 
with a landfill in Maryland. Since the groundwater moves from the landfill toward the wetlands 
located near the site (Southeast direction), a Permeable Reactive Barrier (PRB) was installed 
across the flow direction in 2013. This PRB consists of sand, compost, and mulch which was 
installed down gradient of the landfill and was attached to an impermeable clay layer. PRB (bio-
wall) can provide the microbial community with a solid surface for growth and nutrients to form 
a consortium and to degrade TCE to ethene. Reductive de-chlorination of TCE is possible 
through microbial activities and the regular sampling at the site indicate the effectiveness of 
the installed bio-wall in degrading TCE into less chlorinated compounds. Analysis of the latest 
samplings indicates significant decrease in TCE level (600 ppb up gradient to below 1 ppb, down 
gradient the wall), almost three years after the installation, down gradient from the bio-wall 
and an increase in TCE degradation products. Results also show a similar behavior in the well 
located closest to the bio-wall (up gradient), suggesting a “dehalo”- effect in the vicinity of the 
bio-wall. Although VC concentrations have increased down gradient, little ethene production 
was observed, implying that the microbial consortia formed around the bio-wall are not 
efficient in degrading VC. Sequencing of the bio-wall consortia as well as enrichment of the 
microbial community present in the “dehalo” zone in the groundwater will be conducted to 
obtain information about the indigenous bacteria present in the site, as well as their quantity 
and effectiveness in degrading the TCE and its degradation products.  
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Bioaccumulation of organic contaminants in Anacostia River tributaries with Elliptio 
complanata and passive samplers 

 
R. Harrison1, F. Pinkney2, U. Ghosh3, L. Yonkos1 

 

1University of Maryland College Park 
2U.S. Fish and Wildlife Service 

3University of Maryland Baltimore County 
 
The Anacostia Watershed is one of three regions-of-concern in the Chesapeake Bay Area. 
Persistent organic pollutants (POPS) such as polycyclic aromatic hydrocarbons (PAHs), 
polychlorinated biphenyls (PCBs) and organochlorine (OC) pesticides are known to accumulate 
in sediment and biota within tidal/depositional portions of the Anacostia system, but primary 
contaminant sources are poorly understood. The current project investigates relative 
contaminant contributions to the system by deploying freshwater mussels (Elliptio complanata) 
at the head of tide of five of the largest Anacostia tributaries (plus in-system and out-of-system 
reference sites). The large adult mussels are meant to bioaccumulate POPs during 90-day cage 
deployments. Unlike passive samplers which only accumulate contaminants from the aqueous 
phase, filter-feeding mussels can also acquire particle-bound contaminants during feeding, 
making them a useful tool for monitoring total POP loads transporting through the system. 
Additionally, E. complanata are indigenous to the Anacostia River, but were extirpated during 
the last century when migration of their host fish, the American eel, was restricted by dam 
construction. A second objective of the current project is to determine the suitability of various 
tributaries of the Anacostia River for reintroduction of E. complanata now that eel populations 
are recovered. Successful reintroduction would increase benthic community diversity and 
potentially improve water quality in the system. Preliminary results of the 2-yr project indicate 
very good survival of caged mussels during 90 and 150 day deployments with only one 
mortality out of 336 mussels deployed. Tissues from 90-d deployed mussels are currently being 
analyzed for POPs with preliminary results anticipated before April. Health indices (protein and 
carbohydrate) of 150-d deployed mussels are being assessed to determine fitness for over-
wintering and readiness for spring spawn. Results of Yr-1 contaminant and biochemical 
analyses will be presented and decisions on Yr-2 deployment locations discussed. 
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Analysis of Polychlorinated Biphenyl (PCBs) Variation of Potomac River during Wet and Dry 
Weather Periods using Multivariate Statistical Analysis and Environmental Modeling 

 
R. Jing1, E. Wilson2, S. Fusi1, A. Chan1, and B. Kjellerup1 

 
1University of Maryland College Park, 2District of Columbia Water and Sewer Authority, USA 

 
Polychlorinated biphenyls (PCBs) are toxic and they can cause many health risks such as 
lymphoma, skin lesions, biochemical liver-test abnormalities, immune system defects and 
neurological effects. Recently, an increasing PCBs concentration in a wastewater treatment plant 
(WWTP) effluent correlated with rain intensity is an important new issue. Because a high 
concentration of these micropollutants in the effluent discharged into the aquatic environment 
could increase the dose of exposure to aquatic biotas thereby affecting public health. In this 
study, 10 of PCB homologs and 209 PCB congeners were evaluated to estimate the annual PCB 
and PCB homolog distribution loading to aquatic environment and to investigate the fate and 
transport of PCBs from the WWTP for dry weather-effluent and wet weather-effluent during 
2011 to 2015. Effluent samples were collected at composite samples over 24 h during dry 
weather and wet weather periods from the main outfall (Outfall 2) and as grab samples from the 
bypass outfall (Outfall 1). The Outfall 2 discharges the fully treated waste water and the Outfall 
1 discharges partially treated wastewater during rain events. On the basis of the provided model 
and five-year PCB mass concentration data, the estimated annual PCB loading to aquatic 
environment from dry-weather and wet-weather effluent were ranged from 18.23 g to 73.78 g 
and 59.27 g to 466.24 g, respectively. The distribution of PCB homologs shifting was found. 
Because the storm-effluent from the outfall 1 had a higher average chlorination level with 4.80-
4.93 Cl/biphenyl vs a dry weather-effluent (Outfall 2) level of 3.83-4.03 Cl/biphenyl during 2011 
to 2015. Moreover, the fate and transport of PCBs loading to aquatic environment has been 
investigated based on partitioning coefficients. Both the calculated PCB mass in different phase 
of Outfall 1 and Outfall 2 indicated that the dominant environmental media for PCB partitioning 
is biota phase (14.6-63.4 g/year) followed by sediment phase, water phase, and air phase. 
  



Poster Presentations 

 

8 

Diversity of exoelectrogenic anode biofilm populations and potential for energy recovery 
using microbial fuel cells in domestic wastewater [1] 
 

W. Ko, 1 Leininger, A.1, Bergman, E.1, Ramirez, M.2 and Kjellerup, B.1 

 
1University of Maryland at College Park, Department of Civil and Environmental Engineering, 

College Park, MD 
2District of Columbia Water and Sewer Authority, Washington, DC  

 
Microbial fuel cells (MFCs) are a solution to the water-energy nexus as they are able to both 
treat wastewater and recover energy. This technology would improve the sustainability of 
wastewater treatment plants such as DC Water Blue Plains, which discharges treated water into 
the Potomac River. The objective of this study was to determine which location within the 
treatment process would provide the optimal substrate for a MFC. Four locations were selected 
based on their range in wastewater characteristics. Generation of electric potential, removal of 
oxygen demand, and diversity of microbial communities tested in laboratory-scale, single-
chamber, batch-fed MFCs with aqueous cathodes. The locations tested were Primary Clarifier 
Effluent, Centrate, Digestate, and Belt Press Filtrate. Filtrate appeared to be the most effective 
at generating electric potential while removing oxygen demand, generating a maximum of 
192.2 mV on the 23rd day of operation. Primary Effluent, Centrate, and Digestate did not 
generate nearly as much potential in the MFCs; Digestate produced the next highest electric 
potential which was less than 50% of the maximum potential generated by Filtrate. By the 35th 
day of treatment, MFCs were able to remove at least 91% of COD in each sample. COD removal 
in Filtrate over 28-35 days ranged from 58.01-97.8%. BOD removal in Filtrate over 35 days was 
75.36%. An increase in TSS was observed and attributed to microbial growth in the MFC. 
Diverse microbial communities were detected in all samples and were composed 
predominantly of bacteria from phyla Proteobacteria, Firmicutes, and Bacteroidetes. Filtrate 
would be a good substrate for MFC treatment because it generates more potential than other 
substrates while removing the majority of COD and BOD. Oxygen demand is strictly regulated 
so that wastewater that is returned to the environment contains lower levels of oxygen 
demand.  
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Effects of in ovo exposure to two persistent organic pollutants, SCCPs and TBBPA-BDBPE, on 
thyroid-related gene expression in American kestrels  

 
A. MacLeod1, P.F.P. Henry2, K.J. Fernie3 and N.K. Karouna-Renier2 

 

1 University of Maryland, College Park, MD 
 2 USGS Patuxent Wildlife Research Center, Beltsville, MD 

3 Environment and Climate Change Canada 
 
Highly brominated flame retardants are being replaced by alternative FRs such as 
Tetrabromobisphenol A bis[2,3-dibromopropyl ether] (TBBPA-BDBPE). TBBPA-BDBPE was 
introduced as a possible substitute for decabromodiphenyl ether (decaBDE), but has shown 
similar persistency and environmental transport mechanisms. This additive flame retardant is 
used in plastic products, resins, textiles, paints, and household electronics. Although it is 
produced only in the US, Israel, and China, TBBPA-BDBPE is detected in environmental samples 
and wildlife tissues from across the globe. Short-Chain Chlorinated Paraffins (SCCPs) are priority 
emerging persistent organic pollutants (POPs) identified as chemicals of concern by the 
Stockholm Convention, Environment and Climate Change Canada, and the U.S. Environmental 
Protection Agency. SCCPs are used in metal lubricants and coolants in metal cutting, and as 
plasticizers and flame retardants in plastics and paints. SCCPs are of concern because they 
bioaccumulate in wildlife and humans, are environmentally persistent, transported globally, 
and are toxic to aquatic organisms at low concentrations. However, few data are available on 
the potential adverse effects of TBBPA-BDBPE and SCCPs in birds. A comparative exposure 
assessment of these two classes of flame retardants was conducted using egg injections in a 
non-model species, the American kestrel (Falco sparverius) to assess survival, molecular, 
biochemical, and endocrine, growth and reproductive endpoints. Although we recently 
identified potential effects of these POPs on thyroid gland histology and thyroid hormone levels 
in these birds, liver transcriptome analysis using RNAseq did not identify any significant effects 
on thyroid-related gene expression in a limited number of samples. Therefore, to clarify the 
discrepancy between these results, we used the transcriptome to develop primers for a pre-
selected set of thyroid-hormone related genes and analyzed their expression in a larger number 
of liver samples using qPCR. Preliminary results will be presented. 
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Predicting Bioconcentration Factor Using a Metabolism-Based 
Quantitative Structure-Activity Relationship Model 

 
Julia Magliozzo, Nan An, and Adelina Voutchkova-Kostal  

 
Chemistry Department, The George Washington University Washington, DC 

 
The prediction of bioconcentration factor is important for the determination of potential 
environmental toxicity of new and existing chemical substances. To this end, various in 
silico models for bioconcentration factor have been developed to replace or assist in 
vivotesting, including linear and nonlinear Quantitative Structure-Activity Relationship 
Models (QSARs). This work is exceptional among these models because it is the first to 
consider metabolic effects relating to Cytochrome P450 in fish a priori to model 
development as opposed to establishing metabolic explanations for model behavior a 
posteriori. The model developed here is based on a subset of data from previous work 
byDimitrov et al1. The final model presented is a two-step process. First, structures are 
classified into a potential metabolism category using SMARTS patterns encompassing 
known functional domains metabolized by Cytochrome P450. Then a linear QSAR modelutilizing 
calculated chemical descriptors that is specific to the established potential 
metabolism category is applied to the compound to predict its bioconcentration factor. 
Both internal and external validation are carried out for the models of each category and 
their performance is discussed. It is expected that this metabolism-based QSAR model 
will find applications in regulatory settings and will be used as a basis for expansion to 
other chemical classes outside of the applicability domain considered here. 
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Effects of environmentally relevant concentration of PFOS on population dynamics of 
Daphnia magna 

 
Veronica Pereira, Andrew East, and Christopher J. Salice  

 
Towson University, Towson, MD 

 
Perfluoroalkyl substances are contaminants of emerging concern because of their 
reported persistence in biological systems and evidence of bioaccumulation Previous 
studies have investigated chronic and acute toxicity of the commonly occurring PFAS, 
perfluorooctanesulfonic acid (PFOS), to aquatic invertebrates and have concluded that it is toxic 
at levels higher than commonly detected in the environment. To explore effects at more 
environmentally relevant concentrations, we employed a novel experimental design in which 
populations of Daphnia magna were exposed to PFOS. Daphnia populations were exposed to 
two concentrations of PFOS (6 and 12 μg/l) for 70 days; these concentrations bracketed 
measured concentrations from a field site in Louisiana. Population counts of all individuals in 
each replicate and randomly sampled size data for each replicate were recorded three times 
per week. We used a count-based population viability analysis (PVA) to explore impacts of PFOS 
on daphnid population dynamics. While there were no overt differences in observed population 
sizes among treatments, PVA results suggested that exposure to PFOS increased the probability 
of extinction. This increased extinction risk appears to be due to increased variability of daily 
population growth rate in the PFOS-exposed populations. Hence, this experimental and 
quantitative approach demonstrated that ecologically relevant ‘vital rates’ were altered at low 
concentrations of PFOS. Importantly, effects of PFOS on D. magna have only been observed at 
much higher concentrations in previous studies. Increased understanding of how PFOS affects 
the population dynamics of D. magna can serve as the foundation to understanding how PFOS 
could potentially affect aquatic systems as a whole and lead to assisting environmental 
managers in risk assessment. 
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Polychlorinated biphenyl risk from commercially purchased fish versus locally caught fish 
consumed in the Baltimore area. 

 
Varapapa Thodpanich 

 
Department of Chemical, Biochemical, and Environmental Engineering 

University of Maryland, Baltimore County 
 
Human health risk associated with the consumption of polychlorinated biphenyls (PCB) through 
fish continues to be a problem in the Chesapeake Bay area despite the ban on commercial use 
of the chemical in 1979. As fish consumption continues to be promoted as a healthier option 
for people it is important to determine if there are potential adverse health risks due to PCB 
exposure from both locally caught and locally purchased fish. The focus of this study is to assess 
the levels of PCBs in fish from local supermarkets and compare them to the locally caught fish 
found in the Baltimore area in order to evaluate the potential impact to human health. Farm 
raised salmon, wild caught salmon, tilapia, catfish, and hilsa were purchased and analyzed for 
PCBs. Tissue samples were selected from the commonly consumed portions of the fish (i.e. 
filets). Each fish species was sourced from three different retailers then homogenized to 
provide a regional average. Results found that all fish composites were below the fish tissue 
advisory limit of 39 µg/kg total PCB. In comparison fish caught in the Baltimore area as part of 
the Maryland Department of the Environment (MDE) fish monitoring program averaged over 
200 µg/kg. This study concludes that the selected species consumed from local supermarkets 
are not a significant source of risk from PCBs exposure unlike local caught fish in the Baltimore 
area that remain above the risk threshold for human health.  
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The Effectiveness of Vegetative Environmental Buffers in Trapping Air Pollutants Emitted 
from the Poultry Houses 

 
Qi Yao1, Zijiang Yang1, Cathleen Hapeman2, Hong Li3, Michael Buser4, Joseph Alfieri2, John 

Wanjura5, Laura McConnell1, Gregory Holt5, Peter Downey2, Alba Torrents1 
 

1University of Maryland, College Park, MD, 2USDA-ARS, Beltsville, MD, 3University of Delaware, 
Newark, DE, 4Oklahoma State University, Stillwater, OK, 5USDA-ARS, Lubbock, TX 

 
In the 1980s, the Delmarva Peninsula poultry industry produced 82 million birds grown with 
over 3300 growers. Since then it has been transformed from traditional livestock farms to 
concentrated animal feeding operations (CAFOs), and today over 600 million broilers are 
produced annually with less than 2700 growers. However, this transformation in poultry house 
capacity has raised concerns about their impact on the atmosphere and public health. 
Ventilation systems of the poultry houses are essential to sustain the life of the broilers, and at 
the same time, present a potential major air pollution source. Vegetative Environmental Buffers 
(VEBs) have been introduced as a cost-efficient, long-lasting air pollutant migration technology 
for broiler farmers. VEBs are served as a visual plant screen surrounding the ventilation systems 
consisting of trees, shrubs, grasses, and other hardy plants. Thus, this study was designed to 
assess the efficiency of VEBs in trapping and removing air pollutants from the poultry house 
ventilation systems. A set of towers were deployed at a commercial broiler house with a VEB, 
and time-integrated air pollutant samples were collected at multiple locations and heights at 
the poultry house fans. Samples were transported to the laboratory for particulate matters, 
ammonia, and volatile organic compounds (VOCs) analysis. Air pollutant concentrations in front 
of and behind the VEBs were compared to evaluate the VEBs removal performance. A modified, 
small-range Gaussian plume model was employed to predict the air pollutant concentrations 
under the same sampling conditions without VEBs present. This model allowed us to compare 
the effect of the buffer versus other factors, such as dilution. Results showed that the VEB was 
significantly effective in trapping PM and ammonia, but not for all the VOCs analyzed. Our 
results suggest that VEBs are effective and efficient for trapping certain air pollutants for broiler 
farmers to construct around their poultry houses.  
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Temporal and spatial trends in DDx/DDT ratios in nestling bald eagle plasma from Michigan, 
USA from 1999-2014 

 
Meredith Bohannon, H. Tyler Pittman, Latice Fuentes, Kendall Simon, Rachel Eberius, and 

William Bowerman 
 

University of Maryland College Park, MD 
 
Bald eagles are top-level predators and important sentinel species for exposure to 
organochlorine pesticides including dichlorodiphenyltrichloroethane (DDT) and its main 
metabolite dichlorodiphenyldichloroethylene (DDE).  DDT and DDE have been measured in 
nestling bald eagle plasma from Michigan using solid phase micro extraction and gas 
chromatography.  Plasma samples were collected fron 1999 through the 2016 field seasons 
ranging throughout the state of Michigan.  The five congeners analyzed are 4,4’-DDT, 4,4’-DDE, 
4,4’-dichlorodiphenyldichloroethane (DDD), 2, 4’-DDT, and 2,4’-DDE.  4,4’-DDE comprised the 
majority of total DDT in all samples, ranging from 78-100%.   The areas from which the samples 
were collected were divided according to areas on one of the Great Lakes vs. inland areas, the 
Upper Peninsula vs. Lower Peninsula, what lake they were nearest, and finally what drainage 
basin they were associated with if they were inland.  Preliminary results show that plasma 
concentrations from inland birds are lower (9.43 ul/mL) than birds associated with one of the 
Great Lakes (21.96 ug/mL).  Further analysis will focus on 5-year and annual trends in total DDT 
and DDx/DDT ratios across regions.   Additionally, important biological factors such as proximity 
to an anadromous fish source will be taken into consideration.  These data will indicate 
localized rates of metabolism and the exposure of bald eagles to the DDT and the important 
metabolites.  
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Good Laboratory Practices and Quality Assurance in Environmental Research 
 

Ben Burruss 
 

 Toxicology Regulatory Services, Charlottesville, VA 
 
In 1978, the United States (U.S.) Food and Drug Administration (FDA) Good Laboratory Practices 
(GLP) regulations were published in the federal registrar.  These regulations were prompted by 
the discovery of serious flaws uncovered in an investigation of nonclinical studies submitted to 
the FDA in support of products intended for human use.  In the early 1980’s, the U.S. 
Environmental Protection Agency (EPA) also enacted similar GLP regulations for nonclinical 
studies submitted in support of products regulated under the Toxic Substances Control Act 
(TSCA) and Federal Insecticide, Fungicide, Rodenticide Act (FIFRA).  The FDA and EPA GLP 
regulations provide a set of standards or “rules” by which nonclinical studies are to be 
conducted.  These regulations help ensure the quality and integrity of the data generated in 
these studies for which public health decisions are made.  Although the GLPs do not necessarily 
guarantee “good” science, data quality and integrity should be imperative for scientific 
researchers. One key provision of the GLPs that facilitates data integrity is the establishment of 
the quality assurance unit (QAU).  The primary role of the QAU is assure studies are conducted 
in compliance with GLPs.  Other major aspects of the GLP regulations include: defining the roles 
and responsibilities of test facility management, study directors, and study personnel; providing 
general requirements for test facility operations and design; and the establishment of standard 
operation procedures (SOPs) and protocols to direct the conduct on nonclinical studies.  
Understanding the history of GLPs and their key provisions will benefit scientists in the conduct 
of their research and/or help prepare them for possible employment at a test facility that 
operates under these regulations. 
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Source Apportionment of Polychlorinated Biphenyls in District of Columbia Wastewater 
 

Staci L. Capozzi 1, Raymond Jin1, Birthe Veno Kjellerup1, Lisa A. Rodenburg2, Elaine K. Wilson3 
 

1University of Maryland, 2Rutgers University, 3District of Columbia Water and Sewer Authority 
 
Polychlorinated biphenyls (PCBs) are persistent and toxic pollutants which bioaccumulate in the 
environment.  Exposure to PCBs can cause a multitude of health issues including reproductive 
issues and cancers.  Positive matrix factorization (PMF) has been used to examine a data set in 
order to apportion sources of PCBs in wastewater in the District of Columbia.  The fate of PCBs 
in wastewater is essential to evaluate the feasibility of wastewater treatment processes and 
any environmental risk. A data set containing 64 chromatographic peaks representing 94 PCB 
congeners measured in 89 whole water samples was analyzed using high resolution mass 
spectrometry (EPA method 1668, revision A).  PMF resolved four factors.  Three factors 
represent relatively unweathered Aroclors, specifically 1242, 1254, and 1260.  The last resolved 
factor represents an advanced dehalogenation regime of PCBs.  PCBs could be dissolved in 
aqueous systems or sorbed onto particles and may undergo dechlorination to less toxic 
congeners in combined sewer systems before reaching the wastewater treatment facility.  Once 
within the facility, the compounds may further undergo volatilization during aeration as well as 
sorption and sedimentation in the sedimentation basins.  In addition, PCBs might even undergo 
biodegradation throughout the various compartments of the treatment system.  Such 
biological, physical and chemical processes may assist in rendering these compounds less toxic 
as well as reducing the exposure to the public.  Future research is aimed at exploring where, 
when, and under which conditions PCB dehalogenation is occurring. 
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Aqueous exposure to the progestin, levonorgestrel, causes decreases of sperm motion 
characteristics in the fathead minnow (Pimephales promelas) 

 
Tyler E. Frankel and Jack S. Frankel 

 
Department of Biology, Howard University, Washington, DC 

 
Recent studies examining the effects of exposure to progestins have demonstrated profound 
impacts on the reproduction of aquatic species. Progestins are commonly utilized as human 
contraceptives, and enter the environment as a component of wasterwater treatment plant 
effluent. While the androgenic effects of several progestins on the reproductive morphology, 
physiology, and behavior of aquatic species have been established, little is known about their 
impacts on sperm motility. In teleosts, sperm motility is relatively short in duration compared to 
mammalian species. A combination of progestogens (e.g. DHP) and androgens (e.g. 11-KT) 
mediate spermatogenesis, and changes in sex steroid concentrations have been linked to 
increased milt volume. Motility traits such as velocity and percentage of motile sperm are both 
positively correlated with fertilization success in fish. As such, this study investigated the effects 
of levonorgestrel (LNG) on multiple sperm motility characteristics in the fathead minnow 
(Pimephales promelas).  Groups of 8 males were exposed to either an ethanol control, 10 ng/L 
LNG, or 100 ng/L LNG for 14 days using a flow-through exposure system. Afterwards, semen 
samples were collected from each male via testicular dissection and maceration in semen 
extender.  An aliquot of each sample was then placed into a Makler chamber, activated using 
ultra-filtered water, and a 2 min video recording obtained under light microscopy.  Recordings 
were analyzed for total percent motility (MOT), straight-line velocity (VSL), curvilinear velocity 
(VCL), average path velocity (VAP), linearity (LIN), and wobble (WOB) at 0, 30, 60, 90, and 120 sec 
post-activation using the computer assisted sperm analysis plugin for ImageJ (v1.36).  Exposure 
to LNG at both concentrations caused decreases in MOT as early as 0 sec, and exposure to 100 
ng/L also caused decreases in VCL and VAP at this timepoint.  Decreased VCL, VAP, and LIN were 
observed at 30 sec in both treatments, and both WOB and BCF were decreased by the 100 ng/L 
treatment at 30 sec.  Results from this study provide further evidence regarding the effects of 
LNG exposure on male fathead minnow reproductive fitness, and suggests a potential mechanism 
for the decreases in fecundity observed in other studies.   
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The Identification of Total Dissolved Solids as the Primary Effluent Toxicant for an Industrial 
Manufacturing Facility 

 
Michael Jirsa, M. Chanov, W. McCulloch; and J. Biondo 

 
EA Engineering, Science, and Technology, Inc., PBC 

 
The increased efficacy of wastewater treatment has resulted in the removal of the majority of 
classical toxicants in industrial wastewaters. However, as a result, the concentrations of total 
dissolved solids (TDS) in industrial wastewaters has become increasingly important. Previous 
failing NPDES whole effluent toxicity testing events at an industrial manufacturing facility 
prompted a toxicological evaluation of their final effluent. Chronic whole effluent toxicity 
testing was conducted, incorporating a multi-species approach using Ceriodaphnia dubia, 
Daphnia magna, and Pimephales promelas. The multi-species testing indicated that the total 
osmotic strength of the effluent may be causing the toxicity and not a single chemical 
contaminant. The chronic toxicity testing showed that C. dubia was the only species to exhibit a 
toxicological response, as the samples were non-toxic to D. magna and P. promelas. The 
comparison of the toxicity testing results indicated that only the more TDS sensitive water flea 
had reproductive impairment when exposed to the effluent. Therefore, a Phase I chronic 
toxicity identification evaluation (TIE) was conducted using C. dubia as the test species. 
Concurrently, a review of previous toxicity test results and analytical data collected for the 
effluent was conducted. The review indicated that TDS may be a major contributor to toxicity as 
the concentrations of chloride, sulfate and bicarbonate were above published individual ion 
concentrations expected to cause toxicity. Furthermore, the results of the TIE showed that 
none of the manipulations reduced the toxicity of the sample, supporting TDS as the primary 
toxicant in the wastewater. Combining the results of the TIE, the multi-species testing, previous 
toxicity test results, and analytical data it was concluded that total dissolved solids were the 
primary toxicant associated with the effluent from this facility. 
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Meet Representatives of the Association of Government Toxicologists (AGT) 
 
AGT was founded in 1983 to promote and facilitate the acquisition 
and utilization of knowledge in toxicology and related sciences, and 
to provide opportunities for government toxicologists to meet and 
exchange ideas. Join us as we begin launching an expansion of AGT to 
include environmental and related sciences. Membership benefits 
include networking with other government scientists, evening 
seminar dinners, interaction on common topics, an annual picnic for 
members and families, a directory of AGT members, and a website 
for members (govtox.org). 
 
Contact: Jim Laurenson, Environmental Officer/Toxicologist, U.S. Food and Drug Administration, 
james.laurenson@fda.hhs.gov, 301-796-4872 
  

file:///C:/Users/LAURENSONJ/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/L6I1FK1U/govtox.org
mailto:james.laurenson@fda.hhs.gov
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Trends of Air-Water exchange of Gas Phase pollutants in the Anacostia River 
 

Samuel Magee, Nathalie Lombard, and Upal Ghosh 
 

Department of Chemical, Biochemical, and Environmental Engineering, UMBC 
 
Located in a major urban environment, the Anacostia River is subject to ongoing 
inputs of toxic pollutants from its tributaries as well as potential exchange with the 
atmosphere. This project aims to measure gas phase pollutants such as polychlorinated 
biphenyls (PCBs), polyaromatic hydrocarbons ((PAHs), and pesticides in the air along the 
Anacostia River to better understand the exchange process between air and water.. 
Polyethylene (PE) passive samplers are being deployed in five different locations to 
measure the most current air pollutant levels in Washington D.C area. The PE passive 
samplers are loaded with performance reference compounds not found in the environment 
and housed in stainless steel enclosures at existing air monitoring stations. These stainless 
steel enclosures are raised off the ground from a lumber base to protect the samplers from 
the elements, with a duplicate at each of the five sites. During the 3-month deployment 
period, the performance compounds will diffuse out of the PE, allowing the rate of airpassive 
sampler exchange to be calculated and yield an accurate assessment of pollutant air 
concentrations. When the air concentrations are determined, they will be compared to the 
water concentrations to determine the net flux of pollutants across the air-water boundary 
of the Anacostia River. Final results will yield an assessment of the magnitude of pollutant 
loads into the Anacostia River, aiding in the development of a scientifically sound river 
management program
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