PHYS {@40RG

High levels of PFAS forever chemicals found
flowing into River Mersey—new study

March 13 2024, by Patrick Byrne
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Huge volumes of toxic and cancer-causing forever chemicals are flowing
into the River Mersey in north-west England. With a busy, industrialized
skyline and both Manchester and Liverpool nearby, it's the second-most
populated river catchment in the UK after the Thames.

None of England's rivers are in good chemical health. The recent State
of Our Rivers 2024 report from The Rivers Trust found that one of the
most concerning groups of synthetic chemicals, per- and polyfluorinated
substances (PFAS), contaminates almost every river in England.

Known as forever chemicals because they can take thousands of years to
break down, PFAS persist in the environment and accumulate in living
things. They threaten ecosystems and human health, not just in the
Mersey, but in every industrialized river around the world.

My team of hydrologists and I found that levels of two cancer-causing
PFAS washing off the land and into the Mersey—perfluorooctane
sulfonate (PFOS) and perfluorooctanoic acid (PFOA)— are among the
highest in the world. Both PFOS and PFOA, now banned in most
countries, were used to make many consumer and industrial products
including furniture, cookware and fire-fighting foams.

Our study established that around 50% of PFOS, a type of PFAS that's
classed as probably carcinogenic, in the River Mersey was coming from
supposedly clean water discharges from 44 different wastewater
treatment works. PFAS are found in treated water because they are very
difficult to remove using current water treatment technologies. Almost
all wastewater treatment work effluents in the UK contain PFAS.

Our research highlights that we don't really know where the remaining
50% of that PFOS is coming from. Other potential sources include
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https://www.merseyrivers.org/index.php/about/who-we-are
https://www.nature.com/articles/s41561-018-0080-1
https://www.nature.com/articles/s41561-018-0080-1
https://theriverstrust.org/key-issues/state-of-our-rivers#:~:text=No%20single%20stretch%20of%20river,every%20stretch%20of%20English%20rivers.
https://theriverstrust.org/key-issues/state-of-our-rivers
https://theriverstrust.org/key-issues/state-of-our-rivers
https://www.unep.org/topics/chemicals-and-pollution-action/pollution-and-health/persistent-organic-pollutants-pops/and
https://enveurope.springeropen.com/articles/10.1186/s12302-023-00721-8
https://www.theguardian.com/environment/2022/feb/14/forever-chemicals-pcb-pfas-use-marine-life-to-travel-world-by-sea
https://chemtrust.org/wp-content/uploads/PFAS_Brief_CHEMTrust_2019.pdf
https://www.iarc.who.int/faq/iarc-monographs-evaluate-the-carcinogenicity-of-perfluorooctanoic-acid-pfoa-and-perfluorooctanesulfonic-acid-pfos/#:~:text=PFOA%20is%20carcinogenic%20to%20humans,and%20immunosuppression%20in%20exposed%20humans
https://www.iarc.who.int/faq/iarc-monographs-evaluate-the-carcinogenicity-of-perfluorooctanoic-acid-pfoa-and-perfluorooctanesulfonic-acid-pfos/#:~:text=PFOA%20is%20carcinogenic%20to%20humans,and%20immunosuppression%20in%20exposed%20humans
https://chm.pops.int/Implementation/IndustrialPOPs/PFAS/Overview/tabid/5221/Default.aspx
https://chm.pops.int/Implementation/IndustrialPOPs/PFAS/Overview/tabid/5221/Default.aspx
https://www.theguardian.com/environment/2021/sep/14/forever-chemicals-the-hidden-threat-from-the-pfas-toxins-on-your-shelf
https://pubs.acs.org/doi/10.1021/acs.estlett.4c00017#:~:text=The%20total%20%E2%88%918PFAS,year
https://pubmed.ncbi.nlm.nih.gov/34412376/
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runoff from airports where big amounts of fire-fighting foams are used,
agricultural land and landfills. Some PFAS could contaminate
groundwater or surface waters used as drinking water.

PFAS chemicals are all around us and impossible to avoid. Found in
everything from food packaging to cosmetic products, they are also used
to manufacture green energy technologies like electric cars and wind
turbines.

Whenever PFAS are used to make these products they end up draining
into rivers, so wildlife and humans living in the river basin are exposed
to them. We don't really know the long-term implications of the current
exposure levels. But these chemicals will persist. If we keep discharging
them into the environment, PFAS exposure levels—and potential risk to
humans—can increase through drinking water contamination and
accumulation in the food chain.

Pinpointing exactly where, how and when these chemicals enter rivers is
not straightforward so scientists and governments don't really have the
regulatory measures and tools to hold polluters to account.

Dilute, disperse and detect

Since the 1850s, the Mersey has been a hub of industry, particularly for
cotton manufacturing and chemical production. Most cities, including
Liverpool and Manchester, have been built close to rivers and seas,
partly to dilute pollution and transport it away. Out of sight, out of mind.

Today, enormous volumes of toxic waste are discharged into rivers and
seas because dilution reduces chemical concentrations to extremely low
or undetectable levels. But undetectable does not mean toxic chemicals
are not present.
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https://pfas-exchange.org/wp-content/uploads/PFAS-Exchange-Firefighting-Foam-6.pdf
https://pubs.acs.org/doi/10.1021/acs.estlett.1c00750
https://www.theguardian.com/environment/2024/feb/01/seventeen-landfills-in-england-make-toxic-liquid-hazardous-to-drinking-water
https://www.usgs.gov/news/national-news-release/tap-water-study-detects-pfas-forever-chemicals-across-us#:~:text=At%20least%2045%25%20of%20the,by%20the%20U.S.%20Geological%20Survey.
https://www.acea.auto/news/importance-of-fluoropolymers-for-the-clean-energy-transition-and-the-eus-net-zero-industry/
https://greensciencepolicy.org/harmful-chemicals/pfas/
https://phys.org/tags/river+basin/
https://chemtrust.org/pfas/
https://www.sciencedirect.com/science/article/abs/pii/S0048969721034628
https://www.merseybasin.org.uk/archive/assets/5/original/MERSEY_6_MINUTE_EXPERT.pdf
https://www.liverpoolmuseums.org.uk/city-built-cotton
https://www.sciencedirect.com/science/article/abs/pii/S0048969703000949
https://onlinelibrary.wiley.com/doi/10.1002/rvr2.7
https://phys.org/tags/toxic+chemicals/
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PFAS are ubiquitous. These forever chemicals have been detected
almost everywhere we look, including in Antarctica, in whales and polar
bears and in rainwater. Most people on Earth probably have detectable
concentrations of PFAS in their blood. An estimated [97% of the US
population] have PFAS in their blood, according to one study of 1,682
people.

A state of flux

Governments need to phase out PFAS from society to reduce human
exposure and halt their accumulation in the environment and wildlife.
The development of safer, healthier, greener alternatives is essential.

Even if the tap gets turned off immediately, the PFAS already in the
environment, and in the River Mersey, will persist for thousands of
years. To prevent further PFAS entering our rivers, more needs to be
known about how they move into and through river systems. As part of
our study, we measured this flux.

Instead of measuring a chemical's concentration, flux is a measure of
how much PFAS, for example in kilograms per year, flows off the land
and out to sea. By measuring PFAS flux at multiple locations across a
river basin like the Mersey, we can distinguish different sources of
PFAS to the river, such as runoff from landfills, and establish how much
comes from that source.

Governments and environmental regulators need more data like this to
develop strategies that will prevent PFAS entering rivers. Our study not
only confirmed wastewater treatment works effluents as a source of
PFAS to the Mersey, we established exactly how much is coming from
that source. This direct accountability is required to effectively target
regulations and apply measures that make a difference.
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https://pubs.acs.org/doi/10.1021/acs.est.2c02592
https://www.ewg.org/news-insights/news/2023/02/wildlife-warning-more-330-species-contaminated-forever-chemicals
https://www.ewg.org/news-insights/news/2023/02/wildlife-warning-more-330-species-contaminated-forever-chemicals
https://pubs.acs.org/doi/10.1021/acs.est.2c02765
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(23)00106-7/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4483690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4483690/
https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas
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Greater understanding of the flux and movement of PFAS in rivers and
seas will help ensure better monitoring and regulation of these toxic
forever chemicals—especially in hotspots like the Mersey that should be
a top priority for enforcement.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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