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Introductions — Matt Robinson, Chair (DC DOEE)

e STAC Microplastics Workshop and recommendations
e Action Team created to advise EPA and the Chesapeake Bay Program (CBP)
Management Board. The action team charge approved by the Management Board can
be found here.
0 EPA Region lll Water Division is funding the risk assessment
0 Final decisions on endpoints and reports will be made by the EPA Region Il
Water Division. However, Matt Robinson emphasized that the CBP wishes to
make this a collaborative effort amongst CBP partners.

Ecological Risk Assessment (ERA) 101 — Jennifer Flippin (Tetra Tech)

e Four steps to an ERA

0 Planning

0 Problem Formulation
= |dentify ecological attribute you want to protect
= How do you measure the end point?

0 Analysis
= |dentify sources of exposure and potential ecological responses
= |dentify risk hypotheses or testable linkages



0 Risk Characterization
= Estimate risk and approximate uncertainties
= |ntegrates exposure and effects

Discussion

e Dann Sklarew (GMU): Have you found specific things to be better end points, l.e.
charismatic species or easy to measure?
0 Jennifer Flippin (Tetra Tech): When choosing an endpoint, considering one that is
ecologically relevant and has importance to the public are both important.
Flashier endpoints often have more public engagement
0 Matt Robinson (DC DOEE): The conceptual model developed as part of this
preliminary ecological risk assessment will serve as important communications
tool. The conceptual model will help illustrate the various pathways microplastic
contamination takes through the ecosystem and how contamination may
ultimately affect the endpoint.
e Matt Robinson (DC DOEE): Is it the intention of Tetra Tech to also include other stressors
to choose how microplastics interact with them?
0 Jennifer Flippin (Tetra Tech): We will have to look at that as we move through
the literature. Important to show where there is an additive effect.

Microplastics ecological risk assessment: Biological endpoint considerations — Bob Murphy
(Tetra Tech)

e Logicin choosing an endpoint
e Biological endpoint identification criteria
0 Higher trophic level
= One of the benefits of using a species from a higher trophic level is that it
cancapture sepcies in lower trophic levels that can potentially be
impacted my microplastics.
0 Represented in the 2014 Bay agreement, directly or indirectly
0 Datarich
= |deally already well understood ecologically
0 Common enough to be recognized by non-specialists
0 Wide distribution
= Conceptual model is just for the Potomac, but we want bay-wide
applicability
e Striped Bass (age class 0-2 years) is being strongly recommended
O ERA with Striped Bass as an endpoint will capture several target species (e.g.
Blue Crabs, American Shad, forage fish, oysters) and habitat (e.g. submerged
aquatic vegetation, wetlands) featured in the 2014 agreement
O Striped Bass are migratory



= Reduced to first two years of life before they start their migration along
the coast

Discussion item #1: Choosing an Ecological Endpoint for the Potomac river ERA

e Denise Wardrop (CRC) — I’'m concerned that when we use a more motile organism, like
Striped Bass, as an endpoint, we are disregarding potential spatially explicit distribution
of microplastics.

O Bob Murphy (Tetra Tech)-We might run in to that issue with any fin fish,
because they areall motile. In that way, it would be nice to be able to use
oysters. But | would counter that by saying that we know a lot about bass life
history, so we have a good idea of where they spend their time.

0 Jon Cohen (University of Delaware) — Could serve as a spatial integrator. The
motility of Striped Bass might make them a better endpoint since they are
exposed to microplastics everywhere.

e Michael Gonsior (UMCES)— When you're looking at higher trophic levels, you're losing
the direct signals of the microplastics, might be hard to distinguish from other stressors.
We're picking the charismatic megafauna for attention so we want to make sure we can
ID signals.

0 Bob Murphy-There might not be a biological effect at higher tropic levels, but
there might be a reduction in population numbers and size at lower trophic
levels which can reduce populations and biological health at higher trophic levels
too

e Linsey Haram (SERC) - If we're looking for a "catch-all" species to build the conceptual
model, couldn't we look to foundation species like oysters or sav to do that? Just from
more of a bottom up approach

0 Amy Uhrin (NOAA) - Oysters are selective filter feeders - they selectively retain
or reject (as pseudofeces) microplastics of diff types (i.e., fibers vs
fragments/particles)

O Bob Murphy (Tetra Tech) —These foundational species, like SAV and oysters, are
incorporated in the pathways as we look at higher trophic levels.

0 Linsey Haram (SERC) — Not sure why we have to choose just one, it may be
important to consider both.

0 Dann Sklarew (GMU) — Having multiple endpoints might be more ecologically
beneficial.

O Matt Robinson (DC DOEE) — The importance of this exercise is to develop a
preliminary ecological risk assessment to guide future research. Our goal is to
use the ecological risk assessment framework to develop a science strategy that
will help us do that.

e Martin Gary (PRFC) - Potomac Striped Bass Spawning area is the second most productive
on the eastern seaboard. Huge amount of management focus on Striped Bass right now



e Matt Robinson (DC DOEE) — There appears to be mixed opinions on using Striped Bass vs
a lower trophic level species. What would be most compelling to the jurisdictions?
0 Martin Gray (PRFC) — Striped Bass checks a lot of the boxes we put forward.
From management perspective, the lower trophic levels are important, but
Striped Bass seems to be the right one. For the last five years, Striped Bass has
struggled. We're trying to launch a new amendment to the fisheries
management plan now. The species is in the collective mindset right now.
e Matt Robinson (DC DOEE) — Lets be sure to note dissenting opinions
0 Kristin Saunders (UMCES) — | am not see dissenting ideas so much as caveats and
considerations we should ask Tetra Tech to consider and come back to us with a
refined recommendation
e Matt Robinson (DC DOEE) — Tetra Tech is developing a conceptual model, a science
strategy, and a narrative.
0 Bob Murphy (Tetra Tech) — We can incorporate this discussion and caveats into
the narrative and will bring the narrative to the Action Team for Feedback.
O Suggestion was embraced by the team.

Discussion Item #2: Which microplastic type should the Potomac river ERA be focused on? —
Jennifer Flippin (Tetra Tech)

e Microplastics can be categorized by morphology
0 Examples include fragments, film, fiber, foam, sphere, fiber bundle
e Projects tasks for this microplastics ecological risk assessment include:

0 Develop uniform terminology for the Chesapeake Bay region to adopt for both
microplastic size class (e.g. nanoplastic vs microplastic and units of
concentration

0 Develop a preliminary ecological risk assessment model

e Challenges to applying ecological risk assessment to microplastics

O Lots of different compounds that are different shapes and sizes

0 Sources of stressors are diffuse and heterogenous

0 Microplastic contaminationis still relatively new science

e What DO we know about microplastics in the Potomac and the Bay?
0 Looked at abundance bay-wide
= Various studies performed in the Chesapeake Bay mainstem, the
Potomac River, and Anacostia River show that fragment, films, and fibers
are the most common
0 Microplastics in the Chesapeake Bay
= Bikker et al. (2020) found fragments dominated the samples.
0 Microplastics in the SAV beds in the Anacostia



=  Mostly fibers here (75%) and fragments (24%)
= |s there a difference in movement in different particles?
Recommendations
0 Tetra Tech recommended that the ecological risk assessment focus on one of the
three following options:

1) Fibers

. Majority of ingestions are fibers2) Fragments
3) All particles less than or equal to 150um since that is the upper size limit for
particles that are biologically available.

Discussion

Julie Lawson (CAC) — It’s important to note the Anacostia survey was in SAV, and the
Bay survey was surface water with a manta trawl

0 Bob Murphy (Tetra Tech) -The Anacostia data was from sediment samples,

whereas bay-wide data was from surface waters
Jennifer Flippin — We’re just picking one type and shape of microplastic for simplicity,
but this is an iterative process, so we’ll see how much effort it takes to get through one.
If time allows, or if there’s enough compelling information, we could attempt more.
Amy Uhrin (NOAA)- Have you documented ingestion specifically by Striped Bass and
that fibers dominate gut contents versus other microplastic forms?

O Matt Robinson (DC DOEE)- | don’t think anyone has documented that yet. Don’t
know if anyone has looked. There has been evidence of microplastics being
observed in the prey of Striped Bass.

0 Bob Murphy (Tetra Tech) — There is a 2020 paper showing ingestion of
microplastics by Striped Bass in Lake Mead, CA.

Michael Gonsior (UMCES) - Surface chemistry is also very important to how chemicals
absorb to things. Recommend not excluding type of polymer. Fibers are also inherently
difficult to count. Potential for a wide range of values that could seem like an “effect”.

0 Julie Lawson (CAC) —Fibers are going to be a lot easier to manage because they
have limited sources. If you’re looking at a behavioral solution rather than a
structural solution, fibers might be easier to measure

=  Amy Uhrin (NOAA) — Are fibers being significantly generated from fishing
nets in the bay in addition to pollution from clothing?

= Shawn Fisher (USGS) - Fibers are also in the air and deposit everywhere,
which could potentially be significant when considering sources such as
urban and agriculture (via applied biosolids) runoff, wastewater
treatment plant effluent, and secondary breakdown in the water.

= Meredith Seely (VIMS) - Fibers, although often more abundant, have far
less research on their effects. If we were to pick just fibers, could data
limitation become a problem?



= Rob Hale (VIMS) — It may be more important to focus on a particle that
has been found to have more harmful effects rather that the particle type
that has been found to be most abundant.

e Alex Lopez (PSU) - Both fiber and fragment would be ideal from a surface area/volume
perspective. Focusing on just fiber focuses too much on rivers and means the ERA won't
lend itself later to an understanding of the Bay's mainstem.

0 Matt Robinson (DOEE) — This is a preliminary ERA and there are a lot of
assumptions. That being said, the assumptions will feed into the science strategy
that will guide future Bay Program research.

e Bob Murphy (Tetra Tech) —Maybe we shouldn’t choose a polymer type or size yet. We
don’t need to account for gear bias or sampling. The data available might dictate what
we need to investigate. We want to capture “microplastics”.

0 Meredith Seeley (VIMS) — There is a paper that looks at the effects of composite
samples of microplastics on species in the lab that are more representative of
environmental samples.

Final Thoughts

e Kelly Somers (EPA)- Are there objections to Striped Bass and using fibers as a starting
point and pursuing leads as they arise?

0 Dann Sklarew (GMU) and Michael Gonsior (UMCES) — Still on the fence about
using Striped Bass vs oysters but not willing to advocate strongly against the
group.

O Bob Murphy (Tetra Tech) - Oysters will be captured in the pathway. DC doesn’t
have any oyster beds in its jurisdiction.

= Martin Gary (PRFC) —Qysters in the Potomac have not been doing well.
Only the lower river oyster bars have made it through the past few
seasons due heavy rainfall.

Action Items

e Tetra Tech will write a narrative document that discusses ecosystem endpoints,
highlighting the caveats discussed today. Striped Bass, aged 0-2 years will be used as
biological endpoint for the conceptual model. The narrative will be circulated to the
PPAT via email for comment.

e Tetra Tech will reassess if we can investigate multiple microplastics or if we should limit
focus to one type (fibers and make changes to the options paper which will be circulated
to the PPAT for comment.

e Matt Robinson (DC DOEE) will distribute the narrative provided by Tetra Tech to the
Action Team for feedback within a few weeks.
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