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The rise of PFAS pollution



The rise of PFAS

Arp et al. Environ. Sci. Technol. (2023) 57 (16): 6355–6359.

Freons discovered -1928
PTFE discovered -1938
Manufacture PFOS – 1949



Increases in uses and hotspots
Fire-fighting foams used at
- Chemical Manufacture
- Airports
- Military airports
- Oil and gas 
- Chemical industry

Waste areas
- Grease-proof paper sludge
- Industial landfills

Agriculture areas:
- PFAS contaminated sludge
- PFAS pesticides

https://chemicalinsights.org/pfas/



Browsing PFAS on
Pubchem

Schymanski et al (2023) DOI: 10.1021/acs.est.3c04855
https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120
Schymanski & Bolton (2023) ZeroPM Webinar, Zenodo. DOI: 10.5281/zenodo.7756622
Schymanski (2026) PFAS Fwd Action Summit. Zenodo. DOI: 10.5281/zenodo.19039034 6
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PFAS contaminated sites in Europe

22,934 known contamination sites

21,426 presumptive contamination sites

231 known PFAS users

20 PFAS manufacturing facilities

Source: Forever Pollution Project
foreverpollution.eu
Cordner et al. Environ. Sci. Technol. 2024, 58, 15, 6616-6627



No dilution to this persistent and mobile pollution

Surface runoff

Groundwater discharge

Leaching to 
groundwater

Uptake in 
plants

Biomagnification

Secondary poisoning

Bioaccumulation
Uptake in aquatic 
organisms

Direct and secondary poisoning

Secondary poisoning

PFBA • Persistent
• Mobile
• Bioaccumulative
• Toxic

Zhang et al (2021) Eng Int. https://doi.org/10.1016/j.envint.2021.106856

https://doi.org/10.1016/j.envint.2021.106856


Legacy PFAS

Brunn, H., Arnold, G., Körner, W. et 
al. . Environ Sci Eur 35, 20 (2023). 
https://doi.org/10.1186/s12302-023-00721-8

TFA

Emerging  
PFAS

PFBA

PFPrA



What is the most abundant of the PFAS 
in water resources legacy or emerging?

Environmental Science & Technology 2022 56 (10), 6380-6390



Why is this PFAS now everywhere?



James Lovelock (1919 – 2022)

https://en.wikipedia.org/wiki/James_Lovelock

• Invented the Electron Capture Detector (ECD)

• First to detect chlorofluorocarbons (CFCs) in the atmosphere

• CFCs pose “no conceivable hazard”
Lovelock J (1988). The Ages of Gaia: A Biography of Our Living Earth

• CFCs pose “no conceivable toxic hazard”
Lovelock J (2000). Homage to Gaia: The Life of an Independent Scientist

http://www.nasa.gov/vision/earth/environment/ozone_resource_page.html

A precautionary tale….
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The Montreal Protocol saved the planet. 
without it there would be no photosynthesis

EU and global relative consumption of ozone depleting substances (ODS, like chlorofluorocarbons) 
since 1986, showing the reduction the consumption of ODS due to the Montreal Protocol.

EEA (2023) EU and global consumption of controlled ozone-depleting substances — European Environment Agency. In: European Environmental Agency. 826
https://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=10824

Chirsir, Palm et al. (2024 in press), ESEU, DOI: 10.26434/chemrxiv-2024-tn5t5

https://doi.org/10.26434/chemrxiv-2024-tn5t5
https://doi.org/10.26434/chemrxiv-2024-tn5t5
https://doi.org/10.26434/chemrxiv-2024-tn5t5
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https://doi.org/10.26434/chemrxiv-2024-tn5t5


The history of the Montreal Protocol is a history of burden 
shifting via «drop in substitution»

• 1st Gen: Chlorofluorocarbons (CFCs) – Ozone depletion
• 2nd Gen: Hydrochlorofluorocarbons (HCFCs)– less ozone depleting, but green house gases
• 3rd Gen: Saturated hydrofluorocarbons (HFCs) -> green house gases, mild formation of TFA

• 4th Gen: F-gases after Kigali amendment (2019): Unsaturated hydrofluoroolefins (HFOs), less global 
warming potential, increased formation of TFA

1,1,1,2-Tetrafluoroethane
(HFC-134a, Norflurane)

Triflouroacetic acid (TFA) Yield  
between 7- 23%

Extremely persistent and mobile 
Accumulates in the environment

ℎ � υ

high global warming potential

2,3,3,3-
Tetrafluoropropene
(µHFC-1234yf )

ℎ � υ

low global warming potential

TFA Yield = 100% !



F-gases used as refrigerants and blowing agents

Behringer et al. UBA Texte | 73/2021

EU-28

Freeling et al. Environmental Science & Technology 2020 54 (18), 11210-11219

• 2020 rain concentrations in increase by a factor 5 by 2040
• This accumulates in the environment
• atmospheric TFA is formed from volatile precursors ((F-

gases and others)

Young et al. Environmental Science & Technology Letters 2024 11 (12), 1348-1354



Pesticide/Herbicide precursors lead to TFA hotspots in agricultural areas

Joerss et al. (2024) Environment International, 193, 109061.

Major precursors
trifluralin                                    fluometuron

Major precursors: 
flufenacet                     oxyfluorfen



Pharmaceuticals 

Bicalutamide – since 1995
(prostate cancer treatment)

Celecoxib – since 1999
(Non-steroidal anti-
inflammatory)

Efavirenz – since 1998
(HIV/AIDS treatment) Flecainide – since 1985

(fast heart-rate 
treatment)

Fluoxetine (Prozac) - since1986
(Anti-depressant)

Sitagliptin – since 2006
(Anti-diabetic)

Sludge/biosolid

Agricultural 
chemicals



TFA is accumulating everywhere, 
largely coinciding with F-gas use following the Montreal Protocol

TFA accumulating in arctic ice 
cores

Pickard et al. Geophysical Research Letters (2020),47, e2020GL087535

Freeling and Björnsdotter, Current Opinion in Green and Sustainable Chemistry 2023, 41:100807

and in tree leafs and in groundwater

Albers and Sültenfuss, Environmental Science & Technology Letters 2024 11 (10), 1090-1095



Drinking water (median)1,2

• Germany: 1.5 µg/L

• 19 Countries: 0.23 µg/L 

Tee (median): 2.4 µg/L2

Beer (median) 6.1 µg/L2

Orange juice (mean 34 µg/L)3

Apple juice (mean 6.2 µg/L)3

1. Neuwald et al. Environmental Science &  Technology 2022 56 (10), 6380-6390
2. Scheurer & Nödler. Food Chemistry, 351, 129304.
3. Van Hees et al. https://cdnmedia.eurofins.com/european-

east/media/uxcnaa2c/eurofins_tfa_tfms_juice_24_final.pdf

TFA is increasing in all that we drink

Wine image: Sai Balaji Varma Gadhiraju 

Freeling et al. Environ. Sci. Technol. 2025, 59, 49, 26762-26769)

…Wine 

PAN Europe: Message from the Bottle – The Rapid 
Rise of TFA Contamination Across the EU

Up to 600 µg/L

https://cdnmedia.eurofins.com/european-east/media/uxcnaa2c/eurofins_tfa_tfms_juice_24_final.pdf
https://cdnmedia.eurofins.com/european-east/media/uxcnaa2c/eurofins_tfa_tfms_juice_24_final.pdf
https://cdnmedia.eurofins.com/european-east/media/uxcnaa2c/eurofins_tfa_tfms_juice_24_final.pdf
https://www.pan-europe.info/message-in-a-bottle
https://www.pan-europe.info/message-in-a-bottle
https://www.pan-europe.info/message-in-a-bottle
https://www.pan-europe.info/message-in-a-bottle


TFA is p

µg/kg dw
https://www.pan-europe.info/resources/reports/2025/06/forever-chemical-TFA-our-daily-bread

Many PMT/vPvMs can exhibit 
plant uptake

Seelig et al. Environ. Sci. 
Technol. 2025, 59, 18, 9265-9274



The increasing impacts



RIVM (2022)
Chronic rat toxicity (feeding)
Dose response: Male liver weight vs dose
Relevant potency factor (RPF): TFA is 0.002 x toxic as PFOA

Corresponds to a water threshold value of 2.2 µg/L
Exceeded in an increasing number of areas

Toxicity to Mammals

https://www.rivm.nl/documenten/bijlage-bij-rivm-brief-aan-ilt-
indicatieve-drinkwaterrichtwaarde-trifluorazijnzuur-tfa

ECHA REACH Dossier (2024)
Han Wistar Rabbits
embryo-fetal developmental toxicity <180 mg/kg/day 

multiple folded retina and absent aqueous/vitreous humor 
were above the … historical control data range

Category 1B: Presumed human reproductive toxicant



ECHA publishes opinion that TFA is Rep 1b and PMT/vPvM



EFSA lowers safe level for exposure to TFA

https://www.efsa.europa.eu/en/news/efsa-lowers-safe-level-exposure-tfa

EFSA’s experts lowered the 
acceptable daily intake (ADI) to 
0.014 milligrams per kilogram of 
bodyweight per day

3.5 times lower than the 
previous.

https://www.efsa.europa.eu/en/glossary/acceptable-daily-intake


EU Surface water directive update for PFAS
TFA in the PFAS 25 EQS for surface water 
• total 4.4 ng/L PFOA equivalents = 2.2 µg/L for JUST TFA (if no other PFAS present)
• Take effect 22 December 2027 
• deadline for achieving good status  – 22 December 2039
• Commission review May 2032) if  separate EQS should be established for TFA
• ECHA will be prepare a scientific report by 11 May 2030.

Link: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805


More of Europe already has TFA in Surface/Groundwater > 2.2 µg/L

UK Environment Agency data:
- TFA average 2.6 µg/L in SW (> 2.2 µg/L in 42% of samples); 

- TFA average 2.8 µg/L in groundwater (>2.2 µg/L in 45% of samples).

https://inews.co.uk/news/forever-chemical-linked-to-fertility-issues-found-in-rivers-in-england-4809901

Official Austrian groundwater data
TFA increased at all paired sites from 2018/2019 -> 2024 

TFA average rose from 1.36 to 2.86 µg/L (+110%) 
.



Drinks

Potatoes

Cereals

Fruit

Vegetables

Baked goods

Meat

Veg. products

Lean 
fishFatty fish

Intake of TFA from a typical Swedish Diet
(total 24.1 µg TFA/person/day in 2022)*

*Source: Gyllenhammar et al. (2026) «Halter av Trifluorättiksyra (TFA) och andra ultrakorta PFAS i Livsmedelsverkets Matkorgsstudie från 2022 ”

Simple risk assessment:

0.344 µg/kg /day (70 kg/person)

= 2.5 % EFSA draft Acceptable Daily Intake for 
TFA  of 14 µg/kg/day (expressed as TFA)

= 110% of the EFSA TWI of 0.0044 µg/kg/week 
PFOAequivalents based on immunotoxicity (using 
an RPF of 0.002) of 0.314 µg/kg/day

Diet is the main exposure route for TFA



PFAS in blood is increasing
The Greens/EFA Group in the European 

Parliament organized a blood sampling campaign 
with 110 volunteers.1

TFA concentration higher than EFSA PFAS

MedianTFA concentrations were highest reported
(21 µg/L)

- Higher than Indiana, USA (7 µg/L)2

- Similar to Wilmington USA (17 µg/L)3

near fluorochemical plant

Simple exposure modelling indicates this median 
level is near EFSA

1. https://www.greens-efa.eu/en/article/study/pfas-levels-in-
europeans
2. Zheng et al. Environ. Sci. Technol. (2023) 57 (42): 15782–15793
3- Cheng et al Environ. Sci. Technol. (2025) 59 (43): 23125–23135.



TFA could impair blood vessel developent

New research in human endothelial cells
- TFA interferes with how endothelial cells 

produce energy, 
- Impacts growth new blood vessels.
- TFA can bind to the lactate dehydrogenase 

enzyme, preventing the enzyme from 
binding pyruvate and converting it to 
lactate. Lumen By Stijn Ghesquiere, Drsrisenthil -CC BY-SA 4.0, 

https://commons.wikimedia.org/w/index.php?curid=58257331

Cao et al. Environ. Sci. Technol. (2026) 60 (38): 27001–
27011
XioZhi Lim C&EN . Small, abundant PFAS could impair 
blood vessel development (2026)

https://commons.wikimedia.org/w/index.php?curid=58257331


Link to neurotoxicity with TFA-binding to 
proteins (differently than acetic acid)



TFA able to become part of the lipids and biomolecules inside 
microbes …. no follow-up since 1999

If TFA covalently bonded with 
lipids, membranes, 
biomolecules, etc. they would 
ultimately be degraded to 
TFA… again



TFA toxicity to soil and terrestrial systems

Xu et al. Concentration-Dependent Response of Soil Parameters and Functions
to Trifluoroacetic Acid. Eur. J. Soil Sci. 2022, 73 (4),

No. e13266.Chen et al. Environ. Sci. Technol. 2018, 52 (15), 8263– 8271

• TFA readily bioaccumulates in plants/shoots from soil 

• Effects on the soil pH, microbial respiration, bacterial 
abundance and litter decomposition were reported at 
TFA concentrations in soil in hotspots (0.0013–2.4 
mg/kgdw), above this problems related to TFA acidity 
can occur.

• Lack of long exposure studies on terrestrial and 
agricultural systems

Soils / terrestrial
ecosystems

Jan Kopřiva

https://unsplash.com/@jxk
https://unsplash.com/@jxk


TFA biomagnifies to spiders in terrestrial 
food webs

Gkika et al. Environment International 215 (2026) 110439 



Technological and cost 
limitations

Scheurer et al. (2017). Water research, 126, 460-471.

Legacy PFAS
0.02-0.20 €/m3

Emerging Scenario (with 
brine destruction)
5-10 €/m3

• TFA removal from water is Reverse Osmosis followed 
by Supercriticial water oxidation (ca 8 €/m3 )

• Enhanced degradation techniques 
(ozonation, chlorination, photolysis, 
electrolysis, incineration, pyrolysos etc.) can 
lead to TFA formation from precursors 
(along with other PFAS, F-gases)

• Sorption techniques (activated carbon, ion 
exchange resins) -> do not filter TFA

• Reverse osmosis only technique that works 
for TFA, but requires an expensive 
destruction step for brines



Costs of 
Remediation

past emissions
of legacy PFAS

ongoing emissions
of all PFAS

Legacy PFAS: existing 
hotspots of long-chain PFAS

Emerging: Ongoing 
emissions of new PFAS like 
TFA 
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About €100B/year for emerging 
scenario, aggressive remediation 
and targeting TFA removal
• Mostly from wastewater

When targeting TFA, drinking water 
costs increase by factor of 100:
• More utilities have TFA (20x)
• Removing TFA more expensive 

than long-chains (5x)

Emerging costs are unaffordable



Removal can only address 
0.02% - 2% current emissions

Total 3-50 tons/year 
addressable through aggressive 

remediation

REACH Annex XV Documents:  
2,800-12,500 tons/yr emission

Annex XV Restriction Report, Table 1:
https://echa.europa.eu/documents/10162/
f605d4b5-7c17-7414-8823-b49b9fd43aea



Planetary Boundary Threat of Persistent Synthetics

TFA, PFAS, Plastic 
emissions

Disturbances to the «homeostasis» or of earth 
processes. Exceed this, Earth would leave the 
Holocene where humans evolved.

Conditions for novel entities:1,2

Condition 1: pollution disrupts a vital earth 
system process of which we are ignorant. 
TRUE: impacts at hotspots occur now, ignorant 
of impacts from life-long intergeneration 
exposure (ignorant)

Condition 2: disruptive effect is not discovered 
until …manifested at a global scale
TRUE: Concentration increases globally

Condition 3: impacts are poorly reversible 
because level of global pollution cannot be readly
reduced
TRUE: Stockpiles of sources exist and degrade 
slowly. Most PFAS and TFA and many plastics 
we emit will exist in water for the future of earth 1. Persson et al. Environ. Sci. Technol. 2013, 47 (22), 12619– 12622

2. MacLeod et al. Science 373,61-65(2021)

Impacts persist even after phase-out 
due to latency. What will the severity 

be?



The solutions



Reducing PFAS 
only economic 
opiton for 
society

No Action
€52 to €84 billion/yr health 

costs (legacy), increasing and 
unknown over time (emerging), 

plus environmental harm*

Remediation after Release 
to Environment 

Financially unachievable. 
€1 to €90 million/kg PFAS 
removed and destroyed.
€52 to €200 billion/yr 

remediation (emerging) 
covers <2% of use

Reduce PFAS Use and 
Emissions 

€100 to €100,000/kg 
PFAS reduced.

€1 to €6 billion/yr 
remediation (legacy)

Range of future 
PFAS management 

scenarios

*Goldenman et al. (2019). The cost of inaction: A socioeconomic analysis 
of environmental and health impacts linked to exposure to PFAS. Nordic 
Council of Ministers.



Toxic-Free Heirarchy



Improve removal technology through 
treatment train opitimization



Optimize separation and destruction; 
though ensure mass balance of PFAS 

Smith et al. ES&T 2024
https://pubs.acs.org/doi/10.1021/acs.est.3c10617

Lukas Lesmeister, ZeroPM pieces #18 - Using ion exchange resins to clean PFAS 
contaminated water - https://zenodo.org/records/10642824

Reverse 
Osmosis, Ion 
Exchange, NF

With SFO,
HALT, 
Thermal..

https://zenodo.org/records/10642824
https://zenodo.org/records/10642824


Pyrolysis and soil pollution 

Large number PFAS contaminated soils, including 
agricultural areas

03.11.2026

The virtuous cycle                                              

pyrolysis

biochar 
amendment

phytoremediation



Step 1: Plant Uptake of PFAS 
(Phytoremediation)

03.11.2026 46

Adu et al. (2023) J. Haz. Mat.130805 https://doi.org/10.1016/j.jhazmat.2023.130805 
Mei et al. (2021) Env. International. 106642 
https://doi.org/10.1016/j.envint.2021.106642

NGI field trial at a PFAS factory site in 
Belgium

https://doi.org/10.1016/j.jhazmat.2023.130805


Pyrolyisis to 
mineralize 
> 96% of 
PFAS

Source: Sørmo et al (2023) JHazMat
Photo: 
NGI



“Pyrolysis solves the issue with organic 
contaminants in sewage sludge”1

1) Buss (2021) ACS Sust Chem. Eng. https://doi.org/10.1021/acssuschemeng.1c03651
2) Moško et al (2021) Chemos https://doi.org/10.1016/j.chemosphere.2020.129082   

Figure: Buss (2021) ACS Sust Chem. Eng. 
https://doi.org/10.1021/acssuschemeng.1c03651   

Boiling points deciding factor 
volatilized or decomposed2

Is this really true for PFAS and 
other persistent contaminants?

https://doi.org/10.1021/acssuschemeng.1c03651
https://doi.org/10.1016/j.chemosphere.2020.129082
https://doi.org/10.1021/acssuschemeng.1c03651


No biochar 
PFOS leached in less than 1 year

With Biochar
PFOS immobile in soil for > 100 years

03.11.2026 49Hubert et al, J Haz Mat 2025

Step 3: Field testing of biochar



Repeating the cycle to turn contaminated land to arable land 





Remove at source, rather than downstream

• More downstream is more inefficient

https://lavialibera.it/it-schede-2139-
pfas_in_europa_40_anni_di_inquinamento_ma_il_profitto_vin
ce_su_tutto

Lo stabilimento Miteni di Trissino, in provincia di Vicenza (Foto 
Federico Bevilacqua)

• Strong leadership
• Clear policy
• Citizen participation
• Socioeconomics
• Environmental sociologists

https://lavialibera.it/it-schede-2139-pfas_in_europa_40_anni_di_inquinamento_ma_il_profitto_vince_su_tutto
https://lavialibera.it/it-schede-2139-pfas_in_europa_40_anni_di_inquinamento_ma_il_profitto_vince_su_tutto
https://lavialibera.it/it-schede-2139-pfas_in_europa_40_anni_di_inquinamento_ma_il_profitto_vince_su_tutto
https://lavialibera.it/it-schede-2139-pfas_in_europa_40_anni_di_inquinamento_ma_il_profitto_vince_su_tutto
https://lavialibera.it/it-schede-2139-pfas_in_europa_40_anni_di_inquinamento_ma_il_profitto_vince_su_tutto
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The rising problem of pollutants in the supply chain

EEA, 2025 - https://www.eea.europa.eu/en/analysis/publications/pfas-polymers-in-focus

Identify, prevent and remove PFAS from supply chains to enable a circular 
economy, including fluoropolymers



Effective labelling what products use TFA

Ellise Suffill, ZeroPM pieces #17 - Expert & non-expert 
perceptions on PFAS & essentiality in everyday products. 
https://zenodo.org/records/10628255

PFAS production 

and products



Updated Prioritized PFAS monitoring 
lists and recommended thresholds

• TFA included in surface water regulation (max 2.2 µg/L)
• 43 PFAS included for monitoring in EU Soil Monitoring and 

Resilience Directive
• Suggest guidelines for water/sludge reuse

Link: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805 
Environ. Sci. Technol. Lett. 2026, 13, 862−864

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32026L0805




ECHA PFAS 
Restriction Proposal

Note – graphic form 2023 used for 
illustrative purposes
Source: ERM 
https://www.erm.com/insights/eu-reach-
restrictions-how-to-prepare-for-the-
proposed-pfas-restriction/



To address to the changing world we must adapt 
through innovation without PFAS

Tom Perkins
https://www.theguardian.com/us-news/2026/jul/27/pfas-datacenter-cooling-epa

https://en.wikipedia.org/wiki/Firefighting_foam
#/media/File:Firefighters_spray_foam.jpg

Progress: Ban on PFAS 
foams to put out fires



Solution to F-gases used as refrigerants
Refrigerants and 
blowing agents

Fifth generation of F-gases in the Montreal Protocol can be free of TFA precursors

Petter NEKSÅ 
DOI: 10.18462/iir.gl2024.1295 
Full conversion to natural refrigerants -
Feasible and likely to happen? 



Solution to TFA from Pesticides and Pharmaceuticals

• Biodegradable, non-fluorinated drugs an 
active area of «green pharmacy» innovation

• Evaluate switching to PFAS free alternatives 
when recommending medications



When two treatments give the same patient 
outcomes, choose the most enviornmentally 
friendly one

Propofol anasthesia has 
minimal GHG impacts and 
no PFAS pollution 
compared to isoflurane and 
sevoflurane



Provide tools for industry to find where and in 
what it is using TFA and other PFAS

https://pfas.chemsec.org/

The rap battle against PFAS
https://www.youtube.com/watch?v=1q06fUMT_U4

https://www.youtube.com/watch?v=1q06fUMT_U4
https://www.youtube.com/watch?v=1q06fUMT_U4
https://www.youtube.com/watch?v=1q06fUMT_U4
https://www.youtube.com/watch?v=1q06fUMT_U4
https://www.youtube.com/watch?v=1q06fUMT_U4
https://www.youtube.com/watch?v=1q06fUMT_U4


ZeroPM alternative assessment database
Find alternative for PFAS based on chemical function, end-use function, and function as a service

https://zeropm.eu/alternative-assessment-database/

https://zeropm.eu/alternative-assessment-database/
https://zeropm.eu/alternative-assessment-database/
https://zeropm.eu/alternative-assessment-database/
https://zeropm.eu/alternative-assessment-database/
https://zeropm.eu/alternative-assessment-database/


How to confront the threat of persistent synthetic substances

All you need is love and regulatory clarity to:

 Focus preventing uses and phasing out PFAS

 Identify largest PFAS emission sources to  
prevention and removal

 Remediate at the point of emissions and hot 
spots first with better techniques
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