'FOREVER CHEMICALS PFAS & PFOS EXPLAINED

WHAT ARE FOREVER CHEMICALS?

PFAS, are a family of manufactured chemicals created since the 1940's for industrial and
consumer products, and are categorised as chemicals of emerging concern (CECs). Per-
and poly-fluoroalkyl substances (PFAS including PFOS perfluorooctane sulfonate) are
unique because they have a chain of linked carbon and fluorine atoms and this carbon-
fluorine bond is one of the strongest manufactured to date. They are problematic because
the are insoluble in water, making them persistent and ubiquitous in the environment,
meaning they take over 1,000 years to breakdown in soil and water. Once released through
manufacturing practices or product degradation, PFAS are virtually impossible to get
remove and they bioaccumulate in organisms living in contaminated environments.

There are currently nearly 15,000 types of PFAS, but information is difficult to gather. Exact chemical compositions of PFAS are
protected under intellectual property rights by the companies that made them. Without regulations in place requiring disclosure
we cannot assess risk linked to usage, contamination extent, and health risks. Currently, we can only test for 48 types of PFAS.
Even more concerning are a specter of patent infringement lawsuits that have prevented researchers from quantifying
environmental contamination by forever chemicals. Only two forever chemicals are widely banned despite decades of scientific
study proving PFAS to be_toxic and linked to cancers and a range of other serious diseases. However, there has been some
progress including PFOS was banned in firefighting foams in 2011 and perfluorooctanoic acid (PFOA) in firefighting foams will be
banned from July 4, 2025.

There are currently no statutory standards for PFAS in drinking water England and Wales, nor is there a World Health Organisation
guideline value. The Materials and Articles in Contact with Food (England) Regulations 2012 regulate the presence of chemicals in
food and food contact materials, but there are no specific restriction on PFAS in food or food contact materials. The ECP is deeply
concerned about PFAS contamination; we urgently need strict regulation and proactive removal of PFAS from the environment.

ARE FOREVER CHEMICALS SAFE?

A growing body of research indicates that these chemicals bioaccumulate in living organisms
mainly via skin contact and through unintentional consumption. Exposure to different types of PFAS &
PFOS can lead to a variety of health impacts including:
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» Food: Eat organic. Avoid freshwater fish and plastic wrapped food and takeaway containers which contain PFAS.

o Textiles: One of the biggest PFAS contributors. Check for PFAS- or PFC-free labels. Contact companies to ask if their
products are PFAS/PFOS - free.

» Cosmetics: Avoid products containing chemicals with “fluoro” or PTFE in their ingredient list.

« Water: Buy and use a water filter designed to remove PFAS. While they can be filtered out of drinking water, UK water
companies are not required by law to reduce them until they are deemed 'high risk’.

o Cookware: Avoid non-stick cookware. It is highly likely to have PFAS in it which comes off when you cook, scratch or wash the
pans. Switch to steel or cast iron pots and pans. Never microwave or freeze plastic containers.

» Play safe: Encourage schools and parks to remove artificial turf as these expose athletes and are released overtime into the
air and groundwater supplies. School administrators should also be encouraged to ‘go natural’ with uniform fabric.

» Join a movement Ban PFAS Demand a complete phase-out of all PFAS production and use in the EU by 2030.

« Write to your government representatives. Demand widespread monitoring of PFAS/PFOS, strict regulations, and transparency.
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https://chemtrust.org/pfas-food-packaging-faq/
https://www.eea.europa.eu/en/analysis/publications/pfas-in-textiles-in-europes-circular-economy
https://www.rsc.org/policy-evidence-campaigns/environmental-sustainability/sustainability-reports-surveys-and-campaigns/cleaning-up-uk-drinking-water/#:~:text=While%20they%20can%20be%20filtered,L%20(nanograms%20per%20litre).
https://www.health.com/just-how-bad-is-microwaving-plastic-11738582
https://www.theguardian.com/environment/2024/mar/15/athletes-higher-pfas-levels-artificial-turf
https://www.pfasfree.org.uk/school-uniforms
https://banpfasmanifesto.org/en/
https://comptox.epa.gov/dashboard/chemical-lists/PFASSTRUCT
https://www.sciencedirect.com/science/article/pii/S0304389422009104
https://dceg.cancer.gov/research/what-we-study/pfas#:~:text=There%20has%20been%20concern%20over,of%20the%20kidney%20and%20testis.
https://hsph.harvard.edu/news/exposure-to-pfas-associated-with-increased-blood-lipids-possible-cvd-risk/
https://www.sdu.dk/en/nyheder/forskere-finder-direkte-sammenhaeng-mellem-pfas-og-overvaegt
https://www.sdu.dk/en/nyheder/forskere-finder-direkte-sammenhaeng-mellem-pfas-og-overvaegt
https://pfas-exchange.org/resources/pfas-and-the-immune-system-what-do-we-know/
https://www.niehs.nih.gov/research/supported/centers/core/spotlight/fertility
https://pmc.ncbi.nlm.nih.gov/articles/PMC9348856/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9348856/
https://www.theguardian.com/environment/2023/jun/08/forever-chemicals-pfas-low-birth-weight-obesity-research
https://pmc.ncbi.nlm.nih.gov/articles/PMC10521913/
https://pubmed.ncbi.nlm.nih.gov/38061983/
https://www.sciencedirect.com/science/article/pii/S0013935123008411
https://www.mdpi.com/2076-3298/11/9/188

Food

Fish and shellfish.
Energy drinks.

Leafy Greens
Pork and other meats.
Dairy products.

All contain PFAS.
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Rivers

PFAS settles in the sediment.

Animals living in or drinking
from the river will be
contaminated with PFAS.
Water extracted from rivers

for drinking, agriculture, etc
are also contaminated.

W,

DYI Products
Durable and waterproof
paints and sealants contain
PFAS.

Natural paints do not.

WHERE ARE 'FOREVER CHEMICALS FOUND?
UBIQUITOUS AND PERSISTENT IN THE ENVIRONMENT, THESE HIGHLY PERSISTENT ‘FOREVER CHEMICALS
NOW POLLUTE AIR, SOIL, WATER, CROPS, WILDLIFE AND PEOPLE AROUND THE WORLD.
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Food Packaging
PFAS has been found in
grease-resistant paper,

baking paper, microwave
popcorn bags, paper straws,
sweet wrappers, take away
and pizza boxes.
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Biosolids
Poo aka ‘cake’ from
wastewater treatment
facilities is sold to farmers as
fertilizer for crops.

Bioaccumulation in crops
and livestock results in

significant losses for farmers.
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Clothing

Wrinkle and stain resistant
clothing contain PFAS. This
would include popular items
like PPE uniforms, business

shirts, and school uniforms.
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Fire Extinguishing Foams

High concentrations are
found around emergency
response training areas
including airports and
firefighting training facilities.
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Waste and Commercial sites

Raised levels of PFAS have
been found in soil and water
samples around airports
landfills, and waste sites.

Facilities
Chrome plating, electronics,
and some textile and paper
products.
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Drinking Water

Drinking water sources at 17
of 18 England’s water

companies had levels of

PFAS and PFOS in them in

2023 with 11,853 samples
testing positive.

A\ /]
iy
! d D

Personal Care Products
Shampoo, conditioner,

shaving foam, lipstick,
foundation, toilet paper,

tampons, and pads,
waterproof mascara, dental

floss (PTFE coatings) often
contain PFAS.

Outdoor Gear
Many outdoor companies are
using PFAS in products
including fleeces, waterproof
jackets, walking boots and
rucksacks.

FOREVER EVENLODE

Recently the River Evenlode and its tributaries were labelled as a ‘high-risk” hotspot for forever chemical contamination with
concentrations exceeding relevant Environmental Quality Standards (EQS). An ENDS investigation show contamination levels forever
chemicals in the waterway 2000x the annual regulatory limit near a site earmarked for hundreds of new homes and a primary
school. Further, research from 2023 showed Evenlode fish had concentrations 500x higher than the EU’s proposed safe levels for
wildlife and fish environmental quality standards. Forever Pollution Map highlights key contamination sites in the Evenlode
catchment including Moreton-in-Marsh, Chadlington, Finstock, Milton-under-Wychwood, Enstone, and Church Hanborough.
These chemicals are being carried through the catchment via the river, into the River Thames and eventually into the sea. Of
interest, 80% of London’s drinking water is extracted from the Thames. Where does your drinking water come from? Ask the
Environment Agency enquiries@environment-agency.gov.uk They have a statutory duty to respond to environmental questions.

FOR MORE INFORMATION

The ECP aims to educate, inspire, and empower people to create positive change. While PFAS and other ‘Chemicals of Emerging
Concern’ (CECs) are a scary issue, learning about water contamination issues and talking about them with others will grow the
movement to regulate these toxins and focus attention on solutions.

There is a wealth of information and resources online. Embedded (online only) links below.
FIDRA The Forever Pollution Project  Global Investigative Journalism Network ScienceDirect The Madrid Statement
Watershed Pollution Map European Environment Agency Sewage Map Drinking Water Inspectorate
PFAS Regulations in the UK Food and Water Watch  Environmental Working Group - EWG Green Science Policy Institute
Marine Conservation Society Clean Water Action’s Shopping Guide  Which? ENDS Report
National Institute of Environmental Health Sciences ChemTrust

Watch ‘Voices of the River’ webinar episode with the Royal Chemistry Society to learn more about the issue of chemicals of
emerging concern like PFAS and about possible nature based solutions like Water Daphne Solutions.

There are solutions, but only by working together can we create a sustainable future for our children.


https://www.foodnavigator.com/Article/2023/08/31/PFAS-forever-chemicals-identified-in-90-of-paper-straws-tested-in-Europe/
https://www.theguardian.com/environment/2022/mar/24/revealed-pfas-dangerous-chemicals-food-wrappers
https://consultations.hse.gov.uk/crd-reach/pfas-fire-fighting-foams/
https://www.endsreport.com/article/1896059/banned-forever-chemical-found-2000-times-annual-safety-limit-cotswolds-site-earmarked-primary-school
https://theriverstrust.org/about-us/news/forever-chemicals-pfas-contamination-of-freshwater-fish
https://millionmarker.com/blogs/blog/high-pfas-foods
https://milberg.com/news/pfas-prime-hydration-grape-class-action/
https://millionmarker.com/blogs/blog/high-pfas-foods
https://www.newfoodmagazine.com/news/213391/pfas-contamination-found-in-processed-meats-teas-and-packaging/
https://www.consumerreports.org/pfas/pfas-forever-chemicals-found-in-some-milk-including-organic-a1101576034/
https://www.dwi.gov.uk/pfas-and-forever-chemicals/
https://www.theguardian.com/environment/2023/nov/28/forever-chemicals-found-in-drinking-water-sources-across-england
https://www.theguardian.com/environment/2023/nov/28/forever-chemicals-found-in-drinking-water-sources-across-england
https://www.theguardian.com/environment/2023/nov/28/forever-chemicals-found-in-drinking-water-sources-across-england
https://pubs.acs.org/doi/10.1021/acs.estlett.4c00017
https://pubs.acs.org/doi/10.1021/acs.estlett.4c00017
https://www.theguardian.com/environment/2025/jan/17/otters-among-uk-wildlife-carrying-toxic-forever-chemicals-analysis-shows#:~:text=Otters%20were%20found%20with%20levels,military%20sites%20and%20chemicals%20manufacturers.
https://www.rsc.org/policy-evidence-campaigns/environmental-sustainability/sustainability-reports-surveys-and-campaigns/cleaning-up-uk-drinking-water/#:~:text=While%20they%20can%20be%20filtered,L%20(nanograms%20per%20litre).
https://www.ewg.org/news-insights/news/2025/01/forever-chemicals-sludge-may-taint-nearly-70-million-farmland-acres
https://www.ewg.org/news-insights/news/2025/01/forever-chemicals-sludge-may-taint-nearly-70-million-farmland-acres
https://mamavation.com/health/feds-force-farmer-euthanize-4000-cows.html
https://www.pfas.com/industries-and-entities/airports/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10842600/
https://www.sciencedirect.com/science/article/abs/pii/S2468584422000939
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://www.fda.gov/cosmetics/cosmetic-ingredients/and-polyfluoroalkyl-substances-pfas-cosmetics
https://greensciencepolicy.org/our-work/building-materials/pfas-in-building-materials/#:~:text=Paints,also%20used%20in%20powder%20coats.
https://greensciencepolicy.org/our-work/building-materials/pfas-in-building-materials/#:~:text=Paints,also%20used%20in%20powder%20coats.
https://chemsec.org/app/uploads/2023/04/Check-your-Tech_230420.pdf
https://www.sciencedirect.com/science/article/pii/S2666911023000229
https://pfas.pillsburylaw.com/pfas-fire-protection-products-litigation-liability/
https://eu.usatoday.com/story/travel/airline-news/2023/11/03/american-airlines-uniform-chemical-lawsuit/71439513007/
https://eu.usatoday.com/story/travel/airline-news/2023/11/03/american-airlines-uniform-chemical-lawsuit/71439513007/
https://www.theguardian.com/society/2022/sep/21/toxic-forever-chemicals-school-uniforms-pfas
https://www.pfasfree.org.uk/
https://foreverpollution.eu/
https://foreverpollution.eu/
https://gijn.org/
https://gijn.org/
https://gijn.org/
https://www.sciencedirect.com/search?qs=PFAS
https://ehp.niehs.nih.gov/doi/pdf/10.1289/ehp.1509934
https://watershedinvestigations.com/home/find-out-whats-polluting-your-local-rivers-lakes-and-coast/
https://watershedinvestigations.com/home/find-out-whats-polluting-your-local-rivers-lakes-and-coast/
https://www.sewagemap.co.uk/
https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe/emerging-chemical-risks-in-europe
https://www.sewagemap.co.uk/
http://www.dwi.gov.uk/pfas-and-forever-chemicals/
https://www.pinsentmasons.com/out-law/guides/pfas-regulation-in-the-uk
https://www.foodandwaterwatch.org/2023/11/07/pfas-the-chemistry-of-concealment/
https://www.ewg.org/news-insights/news/2022/01/new-tests-find-toxic-forever-chemicals-bedding-yoga-pants-and-other
https://www.ewg.org/news-insights/news/2022/01/new-tests-find-toxic-forever-chemicals-bedding-yoga-pants-and-other
https://www.ewg.org/news-insights/news/2022/01/new-tests-find-toxic-forever-chemicals-bedding-yoga-pants-and-other
https://greensciencepolicy.org/our-work/pfas/
https://www.mcsuk.org/ocean-emergency/ocean-pollution/pfas-forever-chemicals/
https://www.mcsuk.org/ocean-emergency/ocean-pollution/pfas-forever-chemicals/
https://www.cleanwateraction.org/sites/default/files/MA%20PFAS%20Fact%20Sheet%20-%20Shopper%27s%20Guide%20to%20Avoiding%20PFAS.pdf
https://www.cleanwateraction.org/sites/default/files/MA%20PFAS%20Fact%20Sheet%20-%20Shopper%27s%20Guide%20to%20Avoiding%20PFAS.pdf
https://www.which.co.uk/reviews/shopping-sustainably/article/pfaspfcs-avoiding-the-forever-chemicals-in-waterproof-clothing-afqQE8U1lZMh
https://www.endsreport.com/toxic
https://www.endsreport.com/toxic
https://www.niehs.nih.gov/research/programs/pfas
https://chemtrust.org/uk-pfas-rmoa/
https://www.youtube.com/channel/UCagjGGFjObSM5ENElg9oSyQ/videos
https://www.youtube.com/channel/UCagjGGFjObSM5ENElg9oSyQ/videos
https://www.youtube.com/channel/UCagjGGFjObSM5ENElg9oSyQ/videos
https://www.rsc.org/news-events/articles/2023/oct/pfas-cleaning-up-uk-drinking-water/
https://www.dwsol.co.uk/
https://www.endsreport.com/article/1896059/banned-forever-chemical-found-2000-times-annual-safety-limit-cotswolds-site-earmarked-primary-school
https://www.endsreport.com/article/1896059/banned-forever-chemical-found-2000-times-annual-safety-limit-cotswolds-site-earmarked-primary-school
https://inews.co.uk/news/environment/high-levels-toxic-chemicals-fish-harming-2785657?srsltid=AfmBOopBrJ8bA2jbKTjPsylJeHCo-D5aP3uOlvpCoK1-Yh7ixiQ9fCqr
https://foreverpollution.eu/map/
https://foreverpollution.eu/map/
https://www.thameswater.co.uk/about-us/community/education/the-water-cycle#:~:text=80%25%20of%20the%20water%20we,20%25%20comes%20from%20our%20aquifers.
https://www.theguardian.com/environment/article/2024/jun/15/outdoor-clothing-brands-still-using-forever-chemicals-despite-health-risk#:~:text=The%20campaigning%20magazine%20examined%2027,and%20polyfluoroalkyl%20substances%2C%20or%20PFAS.
https://theconversation.com/climbers-have-turned-mount-everest-into-a-high-altitude-garbage-dump-but-sustainable-solutions-are-within-reach-226073#:~:text=High%20levels%20of%20perfluoroalkyl%20and,climbing%20boots%2C%20tents%20and%20clothing.
https://theconversation.com/climbers-have-turned-mount-everest-into-a-high-altitude-garbage-dump-but-sustainable-solutions-are-within-reach-226073#:~:text=High%20levels%20of%20perfluoroalkyl%20and,climbing%20boots%2C%20tents%20and%20clothing.

