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Babson*, A.L. (1) Beavers, R. (2) (1) National Park Service, Interior Region 1, Narragansett, RI; (2) National 
Park Service, Climate Change Response Program, Geologic Resourced Division, Lakewood, CO  
LEARNING FROM PILOT PRACTICES TO DEVELOP A FRAMEWORK FOR ADAPTING COASTAL PARK 
INFRASTRUCTURE TO CLIMATE CHANGE IMPACTS 
The National Park Service includes climate info in coastal facility investment decisions and has examples to 
learn from, but how do the variety of tools work together in a consistent framework? A team is developing a 
framework to incorporate vulnerability information into infrastructure adaptation planning. Partners at Western 
Carolina University are implementing coastal facility vulnerability assessments for all parks on the east coast. 
The University of Rhode Island developed a Facility Management Adaptation and Resilience Planning workshop 
process, working with three parks. The National Renewable Energy Lab piloted a resilience assessment 
methodology at Cape Cod National Seashore. The lessons learned from these pilots and other available 
frameworks are informing a decision support framework for investing in coastal assets.  The framework will 
provide a consistently applied assembly of data that will characterize risks of our assets to coastal hazards as 
exacerbated by climate change. amanda_babson@nps.gov 
  
Browne*, J.P. (1) M.K. Vera (1,2), C.T. Freudenberg (1) (1) Department of Conservation and Waterways, Town 
of Hempstead, NY; (2) Department of Biology, Hofstra University, NY  
CALIBRATING IMMERSION AND TIDAL DATA TO BETTER UNDERSTAND SALT MARSH LOSS 
This study was intended to set baselines for the average time that vegetation types are flooded and the median 
salt marsh ecotone edges, and then tie these data to local TOH, USGS, and Stony Brook SoMAS tide gauges. 
These data are used to estimate the implications of the recorded tidal trends for changes in vegetation through 
time within the Hempstead Bays, New York. Results include local long term relative sea-level rise and an 
understanding of the vegetation horizons within the local bay.  Assuming that the mechanisms determining 
vegetation position within a given tidal range and sea-level combination have not changed with time, and 
incorporating approximate sedimentation rates in line with measurements from local Nature Conservancy 
Surface Elevation Table installations, a preliminary model estimating changes in vegetation patterns with sea-
level change was constructed.  Modeled changes in vegetation patterns over a 100 year time frame are 
estimated and illustrated. ecojimb@gmail.com 
  
Button*, K. (1) Plaisted, H. (2), Noone- Price, M. (2,3), Feuerhake, S. (1,4), Pollack, J. (1,5), Theisen, S.(1,6), 
Pratt, A. (1,6), MacKenzie, C. (1,5), Fox, S.E.(1) (1) Cape Cod National Seashore, Wellfleet MA; (2) Northeast 
Coastal and Barrier Network, Wellfleet, MA; (3) Scientists in Parks, Wellfleet, MA; (4) Conservation Legacy, 
Durango, CO; (5) Antioch University New England, Keene, NH; (6) American Conservation Experience, 
Flagstaff, AZ  
BLEACHING EVENT IN EELGRASS BEDS OBSERVED IN A TIDALLY RESTRICTED COASTAL LAGOON  
After partially restoring tides into East Harbor, a shallow, coastal lagoon located in Truro, MA, estuarine species 
recovered, with 15 acres of eelgrass, Zostera marina, by 2018. In 2021, a mass die-off occurred, leaving only 
small patches of apparently healthy eelgrass in 2022. To understand its survival and recovery, we documented 
environmental conditions in disparate eelgrass beds at different depths. In July, three consecutive days of 
extreme temperatures (≥ 30°C) caused a bleaching event in the patches. Following another two-day heat event 
in August, the eelgrass patches continued to bleach, and most shoots died.  We examined factors contributing 
to either the total loss or the survival of some individuals in these sites. Local factors such as cool freshwater 
inputs may promote survival of eelgrass, and further support the need for restoration of tidal flushing to this 
coastal lagoon and ponds where water temperatures are reaching levels lethal to eelgrass. 
kaitlyn_button@nps.gov  
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Cashel*, F.S. (1) C.D. Knightes (2) (1) Oak Ridge Institute for Science and Education at United States 
Environmental Protection Agency. ORD/CEMM/ACESD. Narragansett, RI; (2) United States Environmental 
Protection Agency. ORD/CEMM/ACESD. Narragansett, RI.  
UNDERSTANDING EUTROPHICATION AND HYPOXIA IN THE PAWCATUCK RIVER ESTUARY: A 
MONITORING AND MODELING STUDY  
Human disturbances (e.g., habitat degradation, increased nutrient inputs) contribute to eutrophication of coastal 
ecosystems, harming seagrass and macrofauna. The Pawcatuck River Estuary (CT/RI) is a shallow, urban 
estuary with zones of hypoxia. Here, we assess eutrophication dynamics and hypoxia using observed data and 
a multimedia modeling approach. Sensitivity analyses assessed relative importance of phytoplankton growth, 
carbonaceous biological oxygen demand (CBOD) decay, and diagenesis of organic carbon on dissolved oxygen 
concentrations ([DO]). Results suggest the importance of different processes governing [DO] over time and 
space. CBOD lowers [DO] near the river surface, and stratification and sediment oxygen demand (SOD) lowers 
[DO] in bottom waters. Phytoplankton growth and respiration caused large daily swings in [DO]. Macroalgae 
limited growth of phytoplankton via shading and nutrient depletion. Our conclusions will be used to inform a total 
maximum daily load to improve water quality and encourage the return of seagrass. cashel.finnian@epa.gov 
  
Dunn*, M, Vojta, S., Lohmann, R., University of Rhode Island Graduate School of Oceanography  
SEASONAL AND SOURCE DYNAMICS OF PFAS IN A TEMPERATE ESTUARINE ENVIRONMENT  
Despite growing interest in as the presence and adverse effects of per/polyfluorinated alkyl substances (PFAS), 
little is known of their seasonal and source dynamics in estuarine systems. Here, a novel passive sampling 
approach was used to observe long term seasonal trends of PFAS inn a New England estuary impacted by 
historical and active sources of PFAS,. Seasonal trends depended on the location. River sections impacted by 
flooding from textile mill waste lagoons showed some correlation between spikes in PFAS concentrations and 
precipitation (3.9-6.3 ng L-1 PFOA in wet spring/fall, 1.2-2.2 in dry winter/summer). Meanwhile, downstream of 
an active textile mill, precipitation was less important, but atmospheric deposition and precursor transformation 
were likely contributing to observed PFAS dynamics (dominated by PFHxA, 1.4-3.3 ng L-1 year-round). 
mbdunn33@uri.edu 
  
Fan*, C. K. (1,2) Ribota, A. (1), Tweitmann, A., (1) and D. Perry (1). (1) Mass Audubon, Lincoln, MA; (2) 
University of Connecticut, Storrs, CT  
ASSESSMENT OF THE CLIMATE VULNERABILITY OF MASS AUDUBON’S ROUGH MEADOWS WILDLIFE 
SANCTUARY  
The Great Marsh is the largest salt marsh in New England, ranging from southern NH to Cape Ann, MA. As an 
Area of Critical Environmental Concern, it is important to evaluate the marsh’s stressors and resiliency to climate 
change. In July 2022, we conducted 3 surveys at Mass Audubon’s Rough Meadows Wildlife Sanctuary in the 
Great Marsh. We evaluated potential stressors using the Marsh Rapid Assessment Method to compute a 
resiliency score, collected community composition data along 8 transects in order to calculate an integrity score, 
and assessed percent cover of vegetation and height of Spartina alterniflora in quadrats placed along 3 
transects. The marsh was moderately resilient, with ditching and anthropogenic nutrient inputs as the primary 
stressors. Additionally, the primary community type recorded was mixed high marsh, a mix of S. alterniflora and 
Spartina patens, which infers increased flooding. Future restoration can increase the resiliency of the marsh by 
addressing the stressors identified in this study. chrisfan100@gmail.com 
  
Feuerhake*, S.M. (1,2) K.L. Button (1), E. Fitzgerald (3), K. Castagno (4), A. Pratt (1,5), S.N. Theisen (1,5), J. 
Pollack (1,6), C. Mackenzie (1,6), T.P. Smith (1), S.E. Fox (1) (1) Cape Cod National Seashore, Wellfleet, MA; 
(2) Conservation Legacy, Durango, CO; (3) University of Massachusetts Boston, Boston, MA; (4) Center for 
Coastal Studies, Provincetown, MA; (5) American Conservation Experience, Flagstaff, AZ; (6) Antioch University 
New England, Keene, NH  
EFFECTS OF SEAWATER OVERWASH EVENTS IN THE HERRING RIVER, WELLFLEET, MA  
In January 2021 an astronomical high tide topped a dune at Duck Harbor in Wellfleet, MA, leading to an 
infiltration of saltwater into the Herring River (HR) system. HR is a tidally restricted estuary, with one of the 
largest restoration efforts in New England set to start construction this fall by removing the 1909 dike and 
gradually reintroducing tidal flow to the system. Since January 2021 regular overwash events occur at Duck 
Harbor, each leading to an influx of seawater onto the degraded flood plain of former salt marsh that 
subsequently drains into the freshwater river system. Monitoring to understand the pre-restoration state of HR 
and modeling of how reintroducing tidal flow will affect the system are actively informing the restoration process. 
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Data gathered during these overwash events give insight into the effects of saltwater introduction into the 
system. An examination of pre-overwash and the overwash period shows significant changes to the water 
quality and vegetation throughout the floodplain and river system. sophiamfeuerhake@gmail.com 
  
Galusha*, R. C. (1, 2) S. T. Chen (3), M. H. Long (4) (1) Undergraduate Summer Student Fellow, Woods Hole 
Oceanographic Institution, Woods Hole, Massachusetts; (2) Chemistry and Biochemistry Department, California 
Polytechnic State University, San Luis Obispo, California; (3) Chemical Oceanography, MIT/WHOI Joint 
Program in Oceanography, Woods Hole, Massachusetts; (4) Department of Marine Chemistry and 
Geochemistry, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts  
THE OPEN SOURCE ENGINEERED AUTONOMOUS SAMPLER (OPENSEAS): IMPROVING ACCESS TO 
LOW-COST, IN-SITU SENSOR DEVELOPMENT  
In coastal ecosystems, biogeochemical cycling displays high spatiotemporal variability, so it is critical for 
chemical measurements to be made from an in-situ approach using high-frequency instrumentation. Developing 
novel in-situ sensors often involves a comparison against established laboratory techniques, but collecting 
enough discrete water samples to resolve coastal diel cycles presents a significant barrier to scientists without 
access to their field site. As a solution, we have developed the Open Source Engineered Autonomous Sampler 
(OpenSEAS), a low-cost system capable of collecting ten discrete water samples over a single deployment. 
OpenSEAS represents a uniquely accessible approach to ocean engineering, featuring consumer-grade 
electronics, a 3D-printed underwater housing, and a sample rack laser cut out of plastic sheets. The embedded 
systems and design files will be shared freely on GitHub, enabling scientists globally to seamlessly rebuild this 
system and share their own ideas for further improvements. galusharyan@outlook.com 
  
Geisser*, A. (1) Scro, A. K. (2), Smolowitz, R. (2), Fulweiler, R. W. (1,3), (1) Department of Biology, Boston 
University, Boston, MA; (2) Aquatic Diagnostic Laboratory, Roger Williams University, Bristol, Rhode Island, 
USA; (3) Department of Earth and Environment, Boston University, Boston, MA  
ASSESSING PATHOGENIC VIBRIO SPP. ABUNDANCE ON MACROALGAE IN NARRAGANSETT BAY  
The Vibrio genus of bacteria includes pathogenic species (e.g., V. parahaemolyticus, V. vulnificus) that can 
cause negative health outcomes in humans. Most research is focused on assessing pathogenic Vibrio 
abundance in shellfish as they are often consumed raw and thus provide a direct route of human infection. 
However, Vibrio spp. may also colonize macroalgae providing a largely undocumented pathway of human 
exposure. In this study we wanted to assess the distribution of pathogenic Vibrio spp. on macroalgae in 
Narragansett Bay. To do so, we used serial dilutions and colony forming unit measurement methods as well as 
qPCR to quantify the presence of total Vibrio spp., V. parahaemolyticus, and V. vulnificus on macroalgae at 
three sites, bi-weekly between May and October. Preliminary results indicate that Vibrio is present at all sites, 
temporally heterogeneous, and potentially macroalgae species specific. ageisser@bu.edu 
  
Gerel*, M. Narragansett Bay Estuary Program, Providence, RI 
OVERCOMING BARRIERS TO COMMUNITY-BASED RESTORATION IN AN URBANIZED COASTAL 
WATERSHED 
The Narragansett Bay estuary and its watersheds in Rhode Island and Massachusetts face the interrelated 
challenges of high population density, vulnerability to climate change, and environmental injustice. Significant 
new state and federal funding programs are in place to support local projects that address water pollution, 
improve climate resilience, and provide more equitable access to nature. However, municipalities and 
community groups with the agency to undertake projects lack the capacity to pursue this new funding, especially 
those serving disadvantaged areas. In 2022 the Narragansett Bay Estuary Program launched an effort to target 
millions of dollars of federal Clean Water Act and Bipartisan Infrastructure Law funding to support community-
based staffing, decision-making, and project development that can create a pipeline of fundable projects. This 
effort may serve as a model for delivering more federal money for local stewardship in urban coastal watersheds 
in the U.S. mike.gerel@nbep.org  
 
Gower*, K.E., B.N. Anderson*, M. A. Huynh*, E. M. Beauchemin*, C. I. Waters*, United States Coast Guard 
Academy  
ANALYSIS OF MICROPLASTICS ABUNDANCE AND TYPE IN THE CONNECTICUT THAMES RIVER 
ESTUARY, 2021-2022 
Monitoring microplastic abundance is a challenge due to their small size and the breadth of the world’s aquatic 
environments in which they are found. Microplastics pose potential risks to species survival, fecundity, and food 
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webs, creating an urgent need to analyze their abundance. The goal of this study is to sample and identify 
microplastics in the Thames River estuary in Connecticut over the past two years and to establish a baseline 
and methodology for long term microplastics research in this region. This study deploys a manta trawl with a 
333-micron codend towed for a duration of 30-minutes. Potential microplastics are visually identified under a 
microscope and polymer types are distinguished using Fourier-transform infrared spectroscopy. Preliminary 
results indicate 52 matches for microplastics, most commonly polyethylene and polypropylene. Monitoring 
microplastics helps researchers better understand and protect estuarine and oceanic environments, which are 
vital to ensuring continued biodiversity. katharine.e.gower@uscga.edu 
  
Huizenga*, K. H., Oviatt, C. A., Department of Oceanography, University of Rhode Island's Graduate School of 
Oceanography, Narragansett, RI  
LARVAL SUPPLY AND SETTLEMENT OF THE AMERICAN LOBSTER (HOMARUS AMERICANUS) IN A 
SOUTHERN NEW ENGLAND ESTUARY DURING A TIME OF ECOSYSTEM FLUX  
The American lobster (Homarus americanus) was a lucrative fishery in southern New England during the late 
80s and early 90s, but a sudden dip in the early 2000s lead to a crash. To assess current lobster larval supply, 
weekly net tows were conducted during summer 2019-21, and light traps were deployed in Narragansett Bay. 
Larval supply to the Bay is very low and mostly concentrated in the East Passage, suggesting that a failure in 
larval supply is harming local numbers. Change point analysis and generalized linear models assessed trends in 
data from trawl surveys, commercial landings, and suction surveys. These analyses indicate that declines in 
lobster settlement followed the decline in adult lobsters in coastal Rhode Island, not Narragansett Bay. The data 
suggests that larval lobster are transported to the Bay from coastal spawning, with some minor input from 
lobsters living in the East Passage of Narragansett Bay. The decline of lobsters in the Bay is a result of the 
breakdown of larval supply. khuizenga@uri.edu  
 
Knightes, C.D. US EPA Office of Research and Development, Center for Environmental Measurement & 
Modeling, Atlantic Coastal Environmental Sciences Division, Narragansett, RI  
SIMULATING HYPOXIA IN NARRAGANSETT BAY: DEVELOPING AND APPLYING A MECHANISTIC WATER 
QUALITY FATE AND TRANSPORT MODEL  
Narraganset Bay has large zones of periodic observed hypoxia. To improve our understanding of processes 
governing dissolved oxygen concentrations [DO] in the Bay, a multi-media, mechanistic, mass balance fate and 
transport model has been developed and applied. Simulations captured the general trends and patterns in [DO] 
and phytoplankton with depth and space, though simulations were unable to capture large daily variations. 
Mechanistic scenario testing of nutrient loads investigated the drivers for hypoxia and showed that tributary 
sources of nitrogen affected upper layers of [DO], while sediment oxygen demand and nutrient fluxes affected 
deeper waters. These results suggest the importance of understanding and simulating the legacy effects of 
historic nutrient loading to the Bay to understand the magnitude and timing of long-term recovery due to 
management strategies. This work provides a foundation for future studies for longer term simulations 
incorporating management strategies, land-use change, acidification, and climate change. 
knightes.chris@epa.gov  
 
Kopelman, A. H. Coastal Research and Education Society of Long Island, NY  
SITE FIDELITY AND USAGE PATTERNS IN 17-YEAR RECORD OF ATLANTIC HARBOR SEALS UTILIZING 
MORICHES BAY NY. 
Bi-weekly seasonal observations of hauled-out seals conducted over a 17-year period reveal monthly and 
interannual differences in the mean number of hauled-out Atlantic harbor seals (Phoca vitulina vitulina) at 
Cupsogue Beach, Westhampton, NY, in Moriches Bay (a component of the Long Island South Shore Estuary 
Reserve System). Photo identification of individuals demonstrates Atlantic harbor seal site fidelity at Cupsogue 
Beach. 42 harbor seals were documented over multiple years with at 2 individuals observed every year since 
2006. Environmental disturbances (e.g., dredging, Hurricane Sandy) corresponded with years of reduced seal 
density while the highest abundance of seals was documented during pandemic-driven closures of marinas in 
2020.  Localized disruption by boat and air traffic correlated with changes in traditional haul-out sites which 
shifted both in number and location. Reliable abundance and behavior data can help managers best protect the 
species. president@cresli.org  
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Kopelman, A.K. (1) M.E. McNamara*(2) (1) Coastal Research and Education Society of Long Island, West 
Sayville, NY; (2) Suffolk County Community College, Selden, NY 
INTERANNUAL VARIABILITY AND SHIFTS IN THE ABUNDANCE AND DISTRIBUTION OF HUMPBACK 
WHALES (MEGAPTERA NOVAEANGLIAE) OFF MONTAUK, NY  
Whale watching is a popular recreational activity with tremendous educational and scientific potential. When 
used as platforms of opportunity, whale watching vessels provide access to abundant data across consistent 
time and spatial frames. Data collected from trips over a fourteen year span demonstrate recent and dramatic 
shifts in the abundance and distribution of whales off Montauk, NY. Humpback whale (Megaptera novaeangliae) 
encounters have increased steadily since 2013. Juveniles occurred more frequently in nearshore waters 
coinciding with localized increases of menhaden. Photo identification of individuals corroborated abundance and 
distribution data; 23 of the M. novaeangliae identified off Montauk in 2022 have previously occurred within the 
Gulf of Maine and/or New York Bight areas and 24 individuals are new to the region, including three calves. 
Mom and calf pairs of fin whales (Balaenoptera physalus) and the occurrence of other cetacean species were 
also documented and compared between years. mcnamam@sunysuffolk.edu  
 
Logan*, J.M. (1) McCall, C. (2), O’Donnell, T. (2), Davis, A. (1), and Voss, S.(1) (1) Massachusetts Division of 
Marine Fisheries, New Bedford, MA; (2) Gloucester Marine Genomics Institute, Gloucester, MA.  
TRACKING WINTER FLOUNDER (PSEUDOPLEURONECTES AMERICANUS) IN CAPE COD EMBAYMENTS 
USING eDNA  
Winter flounder (Pseudopleuronectes americanus) enter southern New England embayments to spawn in winter 
months. Their demersal eggs are sensitive to turbidity impacts, leading to time of year (TOY) restrictions on 
dredging. Current spatiotemporal habitat use in response to climate change and stock declines is not well 
understood. The resulting precautionary approach to TOY implementation broadly restricts dredging in space 
and time, which often conflicts with available construction windows. We conducted a 1-year study to assess the 
efficacy of environmental DNA (eDNA) as a monitoring tool to improve our understanding of current winter 
flounder habitat use. We collected bottom water samples and water quality data (pH, salinity, D.O., temperature, 
and turbidity) from 10-13 stations monthly to bi-monthly from August 2021 to July 2022 from 6 Cape Cod 
embayments. Winter flounder eDNA detections varied spatially and temporally suggesting differences in 
spawning and nursery habitat among sampled embayments. john.logan@mass.gov  
 
Vera*, M.K. Department of Urban Ecology, Hofstra University, Hempstead, NY  
NITROGEN VARIATION IN LIMULUS POLYPHEMUS ACROSS SOUTHERN LONG ISLAND HABITATS  
Long Island presents a unique opportunity to explore the effects of a nitrogen gradient on a coastal organism 
that inhabits the length of the gradient during their spawning season (i.e. the Atlantic horseshoe crab). This 
study compares diet shifts according to age class (i.e. juveniles and adults), and sex and seasonal difference in 
order to assess how this important species might differentially respond along an urban gradient. This study 
serves as an important foundation for future studies that strive to understand local horseshoe crab populations 
and their foraging patterns on the South Shore of Long Island. My results indicated that current nitrogen load 
estimates are not the main factor in determining N isotope patterns in horseshoe crabs utilizing these areas 
during the spawning season. Regardless of local N load estimates, N dynamics within the horseshoe crabs at 
each site give insight into their behavior and ecology in regards to site fidelity and possible feeding location 
preferences. mveraruiz1@pride.hofstra.edu  
 
Mazur, C. I. (1) Fulweiler, R.W. (1,2) (1) Department of Earth & Environment, Boston University, Boston, MA 
(2) Department of Earth & Environment, Boston University, Boston, MA  
BENTHIC METABOLISM HAS A VARIABLE RESPONSE TO ACIDIFICATION IN COASTAL SEDIMENTS  
The impact of coastal acidification on benthic metabolism is largely unknown, yet critical to understand as these 
processes impact ecosystem function. To address this knowledge gap, we collected sediment cores from high 
and low nutrient impacted sites in Waquoit Bay (MA) and exposed them to moderate (pH 7.3) and extreme (pH 
6.3) pH via continuous flow through incubations. During incubations we measured oxygen and dissolved 
inorganic nutrients across the sediment-water interface. At the high nutrient impacted site, acidification 
dampened phosphorus fluxes by half and ammonium fluxes by almost 30%. Acidification had no effect on 
oxygen or nitrate+nitrite fluxes. At the less impacted site acidification reduced phosphorus fluxes, but increased 
ammonium and nitrate+nitrite fluxes. Further, acidification doubled sediment oxygen fluxes. This study highlights 
the heterogenetic response of estuaries to coastal acidification. cmazur@bu.edu  
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Potter, Michael S., II Kristin Huizenga, Riley Secor, Kathryn Staebler, Candace Oviatt, Robinson Fulweiler, 
University of Rhode Island Graduate School of Oceanography  
HARD CLAM RESPONSE TO A WARMING ENVIRONMENT: A MESOCOSM EXPERIMENT  
The response of the Northern quahog (Mercenaria mercenaria) to warming trends in Narragansett Bay has not 
been fully investigated due to the challenge of isolating the impact of temperature alone on local populations. 
Numerous studies have indicated that water temperature and food supply are the primary factors contributing to 
the success of the species. Mesoscale physical models of Narragansett Bay were used to assess the condition, 
growth, and reproductive response of the hard clam to nutrient-stimulated phytoplankton blooms and three 
different temperature treatments: ambient, warm (3°C above ambient), and cold (3°C below ambient). Following 
an Ordinal Logistic Regression, warm treatments were found to have a poorer condition and were less likely to 
be highly reproductive, when compared to cold and ambient treatments. With Narragansett Bay temperatures 
projected to increase 3 – 6°C by the turn of the century, the results of this analysis indicate the current hard clam 
fishery may not withstand future warming of the bay. mike-potter2@uri.edu  
 
Moore, E.C. Narragansett Bay Commission  
NARRAGANSETT BAY COMMISSION CSO ABATEMENT: HISTORY AND FUTURE PLANS  
The Narragansett Bay Commission (NBC) operates the two largest wastewater treatment plants in Rhode 
Island, with a collection system that dates to the 1870s. This historic system includes 61 combined sewer 
overflow (CSO) outfalls that may release sewage and stormwater into Narragansett Bay and rivers during heavy 
rain. These discharges contribute to water quality impairments. The NBC is implementing a multi-billion-dollar 
three-phase CSO Abatement Project to eliminate 98% of CSO discharges once complete. Phase I, completed in 
2008, included a 65-million-gallon storage tunnel constructed in Providence that captures 50% of all CSO flows. 
Phase II, completed in 2015, included sewer separation, new connections to the tunnel, and a storage facility 
beside a constructed wetland. Phase III broke ground in 2021, featuring a second storage tunnel being built 
along the Blackstone River as well as green infrastructure projects. This poster will explain the functioning of 
CSOs, the timeline of NBC CSO abatement, and the goals of the project. emoore@narrabay.com  
 
Moore, E.C. Narragansett Bay Commission  
WASTEWATER TREATMENT BY THE NARRAGANSETT BAY COMMISSION  
The mission of the Narragansett Bay Commission (NBC) is to maintain a leadership role in the protection and 
enhancement of water quality in Narragansett Bay and its tributaries by providing safe and reliable wastewater 
collection and treatment services to its customers at a reasonable cost. The NBC owns and operates the two 
largest wastewater treatment plants in Rhode Island, Field’s Point and Bucklin Point, serving Providence and 
nine other cities and towns. Frequent NEERS attendees may be familiar with the NBC’s extensive river and bay 
monitoring program, including the NBC’s partnership in the Narragansett Bay Fixed-Site Monitoring Network, 
however opportunity exists to share additional details of the wastewater treatment processes at NBC facilities. 
This poster will provide these details and help NEERS attendees learn what happens to the wastes we flush 
down our toilets and drains every day. emoore@narrabay.com  
 
Nikkel, A.*, B. Conners*, P. Solomon,The Sound School, New Haven, CT  
THE SOUND SCHOOL OYSTER REEF PROJECT: THE RESULT OF FOUR YEARS OF ECOLOGICAL 
SUCCESSION ON A RESTORED HABITAT IN AN URBAN HARBOR UTILIZING LAB CULTURED OYSTERS 
AND REEF BALLS™  
Oyster reefs have been documented to provide valuable habitat structure, ecosystem services, and 
socioeconomic benefits. Native reefs once dominated many estuaries ecologically and economically. Studies 
have shown depletion and degradation of oyster reefs worldwide. Successful restoration efforts have further 
demonstrated the value of oyster reefs to coastal ecosystems and communities. Between 2018 and 2019 
students and faculty at the Sound School built and deployed thirteen Reef Ball™ Modules (RBM’s) in the 
nearshore waters of New Haven Harbor. Nine of the RBMs were seeded with 200𝛍𝛍m spat that was spawned in 
the Sound School aquaculture lab. After four years in the harbor, RBM’s have amassed a multitude of new life, 
including oyster recruitment, furthering the biodiversity of the restoration site. This study provides a synopsis of 
the ecological succession and current status of this pilot project. peter.solomon@new-haven.k12.ct.us  
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Pimenta*, A.R. (1), Oczkowski, A. (1), McKinney, R. (2), Grear, J. (1) (1) Environmental Protection Agency, 
Atlantic Coastal Environmental Sciences Division, Narragansett, RI 02882 (2). Environmental Protection 
Agency, Atlantic Coastal Environmental Sciences Division, Narragansett, RI 02882, [RETIRED]  
CARBONATE CHEMISTRY DYNAMICS IN NARRAGANSETT BAY, RI Geographical and seasonal patterns of 
carbonate chemistry in Narragansett Bay were assessed through direct measurements of total alkalinity (TA) 
and dissolved inorganic carbon (DIC) during monthly sampling cruises. These measurements were used to 
calculate the biologically relevant indicators: total pH, the partial pressure of carbon dioxide in the gas phase 
(pCO2), and the aragonite saturation state. The information provided by carbonate chemistry analysis allowed 
for the characterization of acidification events, which have the potential to disrupt the ecological functioning of 
coastal biological communities. Robust relationships were found between salinity and TA and between salinity 
and DIC that persisted through all regions, seasons, and depth-layers. Additionally, the biologically relevant 
calculated carbonate system parameters total pH, and pCO2 had high correlation with dissolved oxygen 
saturation, an established measure of ecosystem metabolism. pimenta.adam@epa.gov  
 
Pratt*, A.M. (1,2) S.M. Feuerhake(1,3), K.L. Button(1), S.N. Theisen(1,2), S.M. Smith(1), and S.E. Fox(1) (1) 
Cape Cod National Seashore, National Park Service, Wellfleet, MA.; (2) American Conservation Experience, 
AmeriCorps, Flagstaff, AZ; (3) Conservation Legacy, Durango, CO.  
MEASURING CLIMATE AND ATMOSPHERIC CHANGE OVER DECADES IN CAPE COD’S COASTAL 
KETTLE PONDS  
The freshwater kettle ponds of Cape Cod National Seashore provide a unique opportunity to document climate-
driven changes over the last several decades. Most of the ponds are oligotrophic or mesotrophic and 
hydrologically isolated in that they are fed only by rainfall with no surface inflows or outflows. Accordingly, they 
are highly sensitive to both precipitation chemistry and local climatic conditions, particularly temperature. Since 
the 1980’s, 21 Cape Cod kettle ponds have been monitored for water quality parameters including temperature, 
transparency, phytoplankton biomass, pH and nutrients. In past decades, these ponds have shown increases in 
pH and temperature, higher thermal structural stability and changes in water clarity. More recently, record air 
temperatures have led to warmer surface waters throughout the summer season that penetrate deeper into the 
water column. This long-term dataset provides useful insight into the effects of atmospheric warming and 
precipitation that can be applied to other coastal ecosystems. alli.pratt4@gmail.com  
 
Montanaro*, R., N. J. O’Connor. Department of Biology, University of Massachusetts Dartmouth 
REPRODUCTIVE CHARACTERISTICS IN POPULATIONS OF INVASIVE SPECIES: DO SOME COASTAL 
ECOSYSTEMS ALLOW FOR GREATER REPRODUCTIVE SUCCESS?  
The Asian shore crab, Hemigrapsus sanguineus, rapidly colonized the northeastern US coastline during the late 
1990s and early 2000s and is now the most abundant species of crab along rocky shorelines of southern New 
England. Long-term records show H. sanguineus can reach higher densities in estuarine habitats, relative to 
populations at the outer coast. Despite being a major focus of invasion research in the Gulf of Maine for more 
than two decades, the reproductive patterns of H. sanguineus remain understudied as factors important in 
determining population sizes. We monitored populations biweekly for 5-6 months over 3 consecutive years to 
determine if H. sanguineus in different coastal ecosystems differ in reproductive characteristics including length 
of reproductive season, and proportion and size of ovigerous females. Results confirm the importance of 
reproductive characteristics contributing to different H. sanguineus densities between coastal and estuarine 
ecosystems. renee.montanaro@umassd.edu  
 
Reiner, E. L.  USEPA New England Region 1, Boston, MA  
HYDROLOGICAL EVALUATION OF TIDAL RESTRICTIONS AT RUMNEY MARSH  
Between 2009-2012, three bridges at Rumney Marsh in Revere and Saugus, Massachusetts were reconstructed 
with longer spans, and increased height to improve tidal flow and recreational boating access along the Pines 
River. Tidal water level measurements collected for 142 days in 2019 revealed that the abandoned I-95 
embankment does not provide any reduction of tidal flooding as water levels are controlled by the downstream 
bridges. A comparison of the 1989 USACE water level measurements to EPA’s 2019 study reveals MHW has 
increased by 0.9 feet, and the maximum water level increased by 1.7 feet in the area upstream of the 
abandoned I-95 embankment. With the potential to restore 50 acres (20.2 hectares) of salt marsh and intertidal 
areas, the removal of the abandoned I-95 embankment is one of the greatest opportunities to restore coastal 
aquatic habitat in Massachusetts. Restoration of the former creek systems that were once severed by the 
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embankment would then provide improved drainage for 444 acres (180 hectares) of up-gradient marsh. 
reiner.ed@epa.gov  

Reiss*, K.C. (1) A. Jackson (2), and D. Kaplan (2) (1) School of Science, Technology, Engineering, and Math, 
American Public University System; (2) Engineering School of Sustainable Infrastructure & Environment 
(ESSIE), University of Florida  
DYNAMIC WETLANDS: AN EXAMINATION OF BIOLOGICAL, CHEMICAL, PHYSICAL, AND LANDSCAPE 
CHARACTERISTICS OF ESTUARINE WETLANDS IN THE NATIONAL WETLAND CONDITION 
ASSESSMENT  
Dynamic estuarine wetlands present an opportunity to study drivers of community structure and changes in 
systems across time. In an ongoing effort, we examine biological, chemical, physical, and landscape 
characteristics for 442 estuarine wetlands sampled through the National Wetland Condition Assessment. The 
data pool includes Estuarine Intertidal Emergent (E2EM) and Estuarine Intertidal Scrub-Shrub (E2SS) wetlands 
sampled in 2011 or 2016, with 47 sampled in both years. Plant species richness is low in both emergent (&mu 8, 
&alpha 8) and scrub-shrub (&mu 16, &alpha 11) wetlands. Mean Sørensen similarity for revisit sites is also low 
at 0.68 (&alpha 0.18) E2EM and 0.58 (&alpha 0.22) E2SS, suggesting around two-thirds of the same species 
occur in both sampling events within sites. Cluster analysis of 2011 vegetation data shows limited strength in 
grouping sites by wetland type or by coordinate point, urging further exploration of factors driving community 
structure. ailuropoda8@gmail.com  
 
Ross*, B.N. (1,2) C. Knightes (1) (1) USEPA Office of Research and Development, Center for Environmental 
Measurement & Modeling, Atlantic Coastal Environmental Sciences Division, 27 Tarzwell Drive, Narragansett, 
RI 02882; (2) Oak Ridge Institute for Science and Education  
MODELING THE FATE AND TRANSPORT OF TWO NANOMETAL OXIDES IN THE MERRIMACK RIVER  
The production and use of engineered nanomaterials (ENMs) have dramatically increased over the past several 
decades. Nanometals, such as nano copper oxide (nanoCuO) and nano zinc oxide (nanoZnO), are of particular 
concern for ecosystems. NanoCuO and nanoZnO are frequently used in cosmetics and antifouling products. 
Once released to the environment, nanoCuO and nanoZnO can dissolve to produce Cu2+ and Zn2+, 
respectively, both of which can be toxic to aquatic organisms. In this study, we used the Water Quality Analysis 
Simulation Program (WASP, version 8.4) to investigate the fate and transport of nanometals and their 
dissolution products in the Merrimack River (MA and NH, USA). The Merrimack River passes through urban 
watersheds and contains both freshwater and estuarine portions. We simulated nanoCuO and nanoZnO 
concentrations resulting from wastewater treatment plant discharge into the river. Through this study, we hope 
to further an understanding of the implications of nanoCuO and nanoZnO release in an estuarine environment. 
bpeixoto10@uri.edu 
 
Santos*, J. (1) K. Trudeau (2), A. Tweitmann (3), and D. Perry (3) (1) New Bedford High School, MA; (2) 
University of Redlands, CA; (3) Mass Audubon, MA. EVALUATING SALT MARSH VEGETATION 
COMPOSITION AND INTEGRITY AT ALLENS POND WILDLIFE SANCTUARY Sea level rise threatens coastal 
marshes and their ecosystem services impacting overall marsh resilience. The purpose of this project, located at 
Allens Pond Wildlife Sanctuary in Dartmouth, MA, was to evaluate the salt marsh’s vegetation composition and 
anthropogenic disturbances to assess sea level rise vulnerability. We implemented the Salt Marsh Rapid 
Assessment Method to determine the level of disturbance and vegetation community composition utilizing eight 
transects. We used the quadrat sampling method (0.5m x 0.5m quadrat) to estimate vegetation percent cover 
and stem height of Spartina alterniflora at 10m intervals along four of the transects. Our analysis showed that 
Allens Pond had the lowest resiliency score of the three salt marsh sites analyzed. The third highest vegetation 
type recorded was “Die off Bare Depression,” which represents a high degree of vegetation loss at this site. 
These results indicated the restoration need at Allens Pond, which helped to prioritize current resiliency efforts 
for Mass Audubon. jaydensantos04@gmail.com  
 
Spencer, L.T.,  Biological Sciences, Plymouth State University  
FROM THE STREETS OF CAMBRIDGE TO THE MUDFLATS OF COBSCOOK BAY: AN OVERVIEW OF 
LATE 19TH CENTURY MARINE BIOLOGISTS. This talk is a look backwards to examine the shoulders of those 
whom we often stand on.  It will begin with a brief biography of Louis Agassiz and the role that he and the 
Museum of Comparative Zoology at Harvard played in the education of “marine scientists” at the end of the 19th 
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century. It will then examine in detail the life of Addison Emery Verrill (February 9, 1839 – December 10, 1926), 
one of his students and a prominent invertebrate zoologist. lts@plymouth.edu  
Stacey, P.E., Footprints In The Water LLC, Moodus, CT  
AT LAST! A PARSIMONIOUS INTEGRATED WATERSHED MANAGEMENT AND DECISION SUPPORT 
FRAMEWORK (DSF) FOR BALANCING NATURAL AND HUMAN HABITAT AND BIOINTEGRITY AND 
NUTRIENT OUTCOMES ALONG A BIOCONDITION GRADIENT  
The Clean Water Act emphasizes restoration and repair of dysfunctional (impaired) aquatic ecosystems caused 
by anthropogenic drivers, especially landscape disturbance and climate change. Aquatic biointegrity responds to 
collective natural biogeophysical conditions and overlapping anthropogenic disturbance along a continuum 
called a BioCondition Gradient (BCG). We used precise and accurate, 1-m resolution land cover data in a 
Combined watershed-buffer Condition Index (CCI) to quantitatively pair land-cover stress with a 
macroinvertebrate index, creating a robust ecosystem approach along the BCG. Our DSF multi-tool generates 
site-specific assessments of biointegrity and TN for >4000 local basins in CT that can be aggregated to suit 
user-defined management objectives. The DSF yields immediate and actionable TMDL and management 
planning output data with predictable outcomes for biointegrity and nutrient loading in the watershed and 
presumptive benefits for estuaries. footprintsinthewater@outlook.com  
 
Stumpf*, A.C., G. Belovsky, and A. Ramos, Valencia University of Notre Dame, Notre Dame 
IN SURVIVABILITY AND REPRODUCTION RATES OF BRINE SHRIMP FROM THE GREAT SALT LAKE AT 
HIGH SALINITIES  
The Great Salt Lake, Utah, is at the lowest level in recorded history, and salinity has been rising. The 
phytoplankton and brine shrimp in the lake are the basis of an ecosystem that includes many species of 
migratory birds and supports industries in the area. How brine shrimp will respond to such high salinity levels in 
a terminal, saline lake is not well studied. The shrimp are adapted to high salinity levels, but the Great Salt Lake 
is reaching salinities above their salinity tolerance. A laboratory experiment on the survivability and reproduction 
of Artemia franciscana was conducted at salinity levels of 150 ppt and 180 ppt at 30°C over four weeks with 
three counts made each week. Previous studies at lower salinities showed an optimum salinity range of 75-120 
ppt.  The higher salinity experiments show a continuing decrease in survival and reproduction above this range. 
If nothing is done to address the low levels and high salinity in the Great Salt Lake, the brine shrimp population 
will decline in the next few years. andreacstumpf@gmail.com  
 
Theisen*, S.N. (1,2) J. Pollack (3), C. Mackenzie (3), A. Pratt (1,2), S. Feuerhake (1,4), K.C. Medeiros (1), R. 
Thiet (3), S.E. Fox (1) (1) Cape Cod National Seashore, Wellfleet, MA; (2) American Conservation Experience, 
Flagstaff, AZ; (3) Antioch University New England, Keene, NH; (4) Conservation Legacy, Durango, CO  
RETURN OF THE HORSESHOE CRAB: THE RECOVERY OF A NORTHERN CAPE COD ESTUARY AFTER 
RESTORATION  
East Harbor, located in Cape Cod National Seashore, Massachusetts, was partially tidally restored in 2002, and 
is now an estuary with a range of marine organisms, including the horseshoe crab (Limulus polyphemus). While 
horseshoe crabs are commonly harvested for the bait and biomedical industries, harvest in East Harbor is 
prohibited. The goals of this two-year study are to understand the horseshoe crab population recovery in East 
Harbor and to develop new methods for tagging juvenile crabs. After a successful first season, almost 400 
individuals were tagged, and every life stage was documented within the restored East Harbor system. Two 
novel tagging methods for juvenile crabs showed positive short-term reliability. The abundance, distribution, 
population structure (sex ratios, size classes), and reproductive behaviors of horseshoe crabs in the system 
indicate that there is ample suitable habitat available, and that East Harbor is recovering after its partial 
restoration. theisens11@outlook.com  
 
Thibodeau*, P.S., T.A. Rynearson, University of Rhode Island, Graduate School of Oceanography, 
Narragansett, RI  
USING A 60-YEAR TIME SERIES TO DETERMINE LONG-TERM TRENDS OF HARMFUL ALGAL BLOOM 
SPECIES IN NARRAGANSETT BAY, RI 
Harmful Algal Blooms (HABs) are a global phenomenon, leading to devastating economic effects for fisheries 
and tourism as well as health impacts on local populations. In Narragansett Bay (NBay), HABs have been 
observed since the late 1970s with more recent shellfish closures due to toxic HAB events. The NBay long-term 
plankton time series has collected weekly water samples since the late 1950s, including HAB species counts, 
providing a unique opportunity to investigate long-term trends in HAB abundance. We harmonized and 
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taxonomically updated the 60-year dataset and utilized time series analysis to identify changes in HABs over 
time. Our preliminary analysis indicates that six recognized HAB taxa inhabit NBay and that their abundances 
vary both on short (weekly to seasonal) as well as long (annual to decadal) time scales. We are currently 
examining environmental correlates related to HAB occurrence and abundance in NBay to inform prediction 
efforts of future HAB events. thibodeau@uri.edu  
 
Weiss, H.M. Project Oceanology, Avery Pt., Groton, CT  
DECAPOD CRUSTACEAN LARVAE IN EASTERN LONG ISLAND SOUND  
Decapod crustacean larvae are a common constituent of the zooplankton in Long Island Sound (LIS). Larvae 
were sampled throughout the year since 2014 using a towed neuston net and megalops passive collectors. 
Based on this survey, an identification guidebook, Keys to the Larvae of Common Decapod Crustaceans in 
Long Island Sound, was written and published by Connecticut Sea Grant.  The book includes drawings and 
photos of the larvae of over 25 species. (Free copies of this book will be available at this poster session to 
NEERS conference participants.) Quantitative sampling of crab zoeae and megalopae is currently being 
conducted at the eastern end of LIS. The objective of this study is to determine the seasonal species 
composition and relative abundance of the crab larvae. Sampling at mid-flood and mid-ebb tides is carried out 
offshore in Fishers I. Sound and nearshore in Pine I. Bay. Preliminary results of this study will be presented at 
this poster session. weissmail@aol.com  
 
Wyllie, H.E. (1,2) Berounsky, V.M. (2) (1) Department of Environmental Studies, Colby College, Waterville, ME 
(2) Narrow River Preservation Association, Saunderstown, RI  
SUMMER AND FALL PROFILES OF THE ANOXIC DEEP WATER BASINS OF THE NARROW RIVER  
The Narrow River (Pettaquamscutt Estuary) is a 9km long tidal inlet in southern Rhode Island. The river contains 
two basins, 13m and 18m deep. These basins contain 4m of oxygenated water atop naturally anoxic water. In 
2007 The Narrow River experienced a ventilation of the anoxic bottom water to the surface, this natural process 
occurs every ten to fifteen years and disrupts the functioning of the aquatic ecosystem. For this presentation, 
monthly profiles of dissolved oxygen, salinity, and temperature in the basins were taken with a YSI Pro2030 
probe from May and through September 2022.  Temperature changes from month to month have been as 
expected but the warm, dry summer has played a role in influencing salinity and oxygen levels. Rainfall events 
began on August 26th and have continued on and off throughout September. Some low dissolved oxygen 
values were found in September. Will the dry summer lead to a fall ventilation or will the fall rain be sufficient to 
stratify the ecosystem and prevent a ventilation? hewyll24@colby.edu  
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