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Thank you Chairmen Merkley and Padilla and Ranking Members Lummis and Mullin for the
opportunity to testify today on the potential for microplastics in drinking and wastewater to
have possible repercussions for environmental and human health. | am pleased to provide
testimony today on the role university-based research can play in providing the committee
with information and tools to better understand this issue.

I am an Associate Professor in the College of Agricultural Sciences at Oregon State
University (OSU) and have been conducting research on microplastics and plastic pollution
for nearly a decade. As part of these efforts, | have contributed to the understanding of
occurrence in the environment in water, sediment and biota on both coasts of the United
States, and have also conducted research and published findings on the toxicity and
hazard of microplastics to aquatic organisms. We share this work with stakeholders and
collaborators through the NSF-funded Pacific Northwest Consortium on Plastics. | have
also contributed to regulatory efforts in the State of California on their recent microplastics
strategy and plans to monitor drinking water for microplastics statewide, as well as
contributing to ongoing efforts on developing standardized protocols for microplastics
sampling and quantification. My group’s research efforts have been supported at the
federal level by the NSF, EPA, NOAA, and the DOE.

Microplastics in Drinking and Wastewater
The issue of plastic pollution has become one of the greatest environmental challenges of

the Anthropocene. It has also emerged as one of the world’s most expensive problems,
with the economic impact of this pollution to fishing, tourism, and shipping estimated at
$13 billion annually (Lau et al. 2020) and estimated healthcare costs inthe U.S. at a
staggering $249 billion in 2018 due to plastics-associated chemical exposures (Trasande et
al., 2024). Without system-wide change, rates of global production and use will continue to
increase at approximately 4% annually (Geyer et al., 2022), and a doubling of mismanaged
plastic waste is predicted by 2050 (Lau et al., 2020). Therefore, it is not surprising that the
fragmentation of these products into microplastics is of substantial concern to the nation’s



water treatment sector, where microplastic contamination is widely documented during
the treatment of wastewater from households as well as in the production of drinking water
(Acarer, 2023; Carr et al., 2016; Geyer et al., 2022).

Microplastics are now broadly defined by the State of California as a solid polymeric
material, to which chemical additives or other substances may have been added, which
are particles having at least three dimensions that are greater than 1 nanometer (hm) and
less than 5,000 micrometers (um) (CA Water Boards 2020). These ranges are approximately
from one millionth of a millimeter to 5 millimeters and includes a vast diversity of particle
types encompassing fragments, fibers, films, foams, pellets, and spheres (Rochman et al.,
2019), the formulation of which is estimated to use upwards of 13,000 chemicals as
additives, fillers, dyes, etc. (UNEP 2023). Microplastics are widely documented to harm to
aquatic and terrestrial organisms, slowing growth, altering behavior, and causing
reproductive disruption (Cui et al., 2022; Cunningham et al., 2022; Siddiqui et al., 2022;
Thornton Hampton et al., 2022). They also can cause adverse effects in mammals (Coffin
et al., 2022; Prata, 2023; Szule et al., 2022). While research on human impacts from these
particles is in earlier stages, microplastic particles presence is confirmed in the human
heart, placenta, and lung tissues and they also circulate within the human bloodstream
(Leslie et al., 2022; Lu et al., 2022; Persiani et al., 2023; Ragusa et al., 2021). Comparisons
are now being made to the health effects caused by particulate matter and asbestos
(Wieland et al., 2022).

Microplastics in wastewater and drinking water originate from multiple sources. In the gray
water processed as influent to wastewater treatment plans, this includes the shedding of
synthetic microfibers from textiles washed in domestic households and industrial facilities
as well as the breakdown of plastic parts in dishwashers and washing machines, the
fragmentation of plastic dishes, cups, lids, and cutlery, and detergents either containing or
coated with plastics (Carr et al., 2016; Geyer et al., 2022; Sol et al., 2023). The washing of
one synthetic garment alone can result in the shedding of over 100,000 microfibers, and on
average a typical load of laundry washed in a machine lacking filtration creates upwards of
9 million microfibers (Figure 1) (Gao et al., 2023; Geyer et al., 2022). Dishwashers, which
are present in 80% of households in North America, generate between 1067-1468
microplastics during a typical intensive washing cycle run at high heat. It is estimated that
a town of approximately 220,000 residents could emit over 300 million microplastics from
dishwashing alone in a single day (Sol et al., 2023). The burden of dealing with these
microplastics is shifted to wastewater treatment plants, which can remove a majority from
treated effluent, only to retain up to 99% of the particles in sludge and eventual biosolids.



These biosolids are then commonly applied to agricultural fields as fertilizers, allowing for
the plastic fragments and microfibers they contain to be remobilized or to contaminate
soils on which crops are grown and are connected to terrestrial ecosystems, also now
documented to be widely contaminated with microplastics (Christian & Koper, 2023; Gao
et al., 2023). Some of these particles are washed back into waterways with precipitation
and irrigation, starting the cycle of pollution anew (Figure 2).

While drinking water in the US tends to contain fewer microplastics in comparison to
wastewater, the U.S. has among the highest prevalence of microfibers in its drinking water
globally (Figure 3, Trasande et al., 2024). Furthermore, a 2018 study found thatin an
analysis of 150 tap water samples collected from different parts of the world, that the USA
had the highest number of particles detected per liter (33.9 microplastics / liter; Kosuth et
al., 2018). While microplastic contamination of drinking water is concerning, given some of
the results from studies on mice and rats, typically used as models for human heath,
showing the potential for impacts to reproductive and microbiome health (Coffin et al.,
2022; Szule et al., 2022), far less is known about the occurrence and effects of long-term
exposure to even tinier particles: nanoplastics (one millionth of a millimeter). It is likely that
drinking water, like bottled water was recently shown to, contains high levels of
microplastic’s smaller counterpart, but analytical approaches for detecting smaller size
fractions are currently expensive and limited (Qian et al., 2024). However, since drinking
water tends to contain smaller particles due to treatment processes that capture larger
microplastics, these smaller particles that have the capability to translocate (Prata, 2023;
Wright & Kelly, 2017) are predominant in the water families depend on daily in their homes
for drinking and cooking.

Access to clean water for drinking, cooking, and other household activities is a basic
human right (UN 2010, Resolution 64/292). However, our inability to prevent the pollution of
water from contaminants of emerging concern, which now include microplastics,
threatens the health of people of every age and from every walk of life. Experts in the field
agree that source reduction is desperately needed, but with plastic use embedded deeply
in the fabric of our daily lives and the subsequent shedding of microplastics from plastic
products being difficult to control, this is a challenge that must be addressed across
multiple sectors simultaneously for progress to be made in reducing microplastic
contamination. Given the accumulating evidence that microplastics continually degrade
into smaller and smaller sizes, and that these smaller microplastics and nanoplastics can
move from the gut to other organs and tissues within the human body (Figure 4; Prata,
2023), eliciting inflammation and cellular toxicity with the potential for causing fibrosis and



even myocardial damage (Persiani et al., 2023), a prudent next step would be to take action
to limit their presence in our waterways and bodies. Potential solutions include requiring
microfiber filters on washing machines, which is already done in countries such as Japan

that rely heavily on septic systems (https://www.forbes.com/sites/ariannajohnson/2023/09/27/).
Furthermore, catchments and rain gardens significantly reduce plastic pollution from
stormwater run-off as it enters drains or combined sewer systems (Werbowski et al., 2021).

Our nation’s waterways are intended to be protected by the Clean Water Act, which as
amended in 1972, established a framework for the regulation of pollutant discharges to
waters in the United States. This gave the EPA authority to implement and enforce pollution
control programs such as the National Pollutant Discharge Elimination System. However,
the CWA only applies to clearly defined point sources, and thus far has not been used to
regulate the discharge of microplastics into water bodies. Given that microplastics or their
precursors could be defined as originating from point sources at different stages within the
plastics life cycle: in particular the emissions of plastic pellets (nurdles) from production
facilities (Figure 5; Tunnell et al., 2020), discharge of microplastic fibers and fragments in
the form of effluent or biosolids from wastewater treatment plants, or the recent vinyl
chloride spill at the Pennsylvania / Ohio border; the CWA provides the most direct route for
potentially regulating microplastics and related products from these documented and now
common point sources. Longer term solutions are greatly needed, and include better
waste management strategies such as improved recycling, chemical simplification and a
move towards globally touted approaches for circularity and safely and sustainably
designhed materials and products.

Summary
This testimony summarizes the current state of the science on microplastic presence in

drinking and wastewater, as well as what is known about potential impacts to ecosystems
and to human health. Microplastics are an emerging contaminant of concern and thus this
is an area of highly active and ongoing research in which findings that may influence our
approach to handling this form of particulate pollution are being published on a monthly, if
not more frequent, basis. Plastic pollution is of global concern and | appreciate that this
issue is being explored and considered for further potential policy development. | thank the
Committee and Subcommittees for the opportunity to testify and for their consideration of
the information and data included in my written and spoken testimony. As a researcher, it is
encouraging to see findings potentially translated to application and to play a role in the
legislative thought process. | would be pleased to offer further information as needed, and
to answer any questions you may have.



Figure 1. Fibers removed with small strips of scotch tape from the clothing
of ~40 audience members at an Oregon State University event.
Composition was recorded from clothing tags. Credit: S. Brander




wastewater effluent sourced from an Oregon treatment
plant, Leica stereoscope 16x. Credit: S. Arriola, OSU student
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Figure 3. Microfibers detected in tap water samples globally, 2017. Credit:
Orb Media, The Guardian
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Figure 4. Summary of the pharmacokinetics of microplastics in the

human body. Reprinted from Prata 2023,
http://doi.org/10.1080/10643389.2023.2195798
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Figure 5. Graphical abstract, Measuring plastic pellet (nurdle) abundance on
shorelines throughout the Gulf of Mexico using citizen scientists, reprinted from
Tunnel et al. 2020.
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