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the map of Forever Pollution in Europe



12 countries, 16 media 

February-July 2023

a cross-border investigation



“Based on this list , it  is further assumed 
that  the number of PFAS product ion sites 
in Europe is between 12 and 20 plants”.

   how it started (April 2022)



7 “expert-reviewers”

Alissa Cordner (Whitman College, Walla Walla, USA) 

Phil Brown (Northeastern University, Boston, USA)

Kimberly K. Garrett (Northeastern University, Boston, USA)

Derrick Salvatore (Massachusetts Department of 
Environmental Protection, USA) 

Ian Cousins (Stockholm University, Sweden)

Martin Scheringer (ETH Zürich, Switzerland)

Gretta Goldenman (Global PFAS Science Panel, Brussels)

Sociologists

Environmental chemists

Environmental lawyer, consultant

Environmental scientists

Environmental lawyer



Detectives of the anthropocene



• ECHA list of registrants

• Corporate material (annual reports, websites...)

• Trade associations member companies

• List provided by Ian Cousins (Stockholm University)

• Google maps

• Consultant intelligence reports

• Scientific papers

• Freedom of information requests

• Right to reply emails to companies

Investigative methods: OSINT, FOI, extreme persistence



The power of FOI | Example



20 PFAS manufacturing facilities



Index 

Known contamination sites



Sorting apples, pears and kiwis



22,934 known contamination sites

2,300 hotspot clusters

EU limit value

= 100 ng/l (20 PFAS)

= 500 ng/l (sum PFAS)

Hotspot according to 
experts

= 100 ng/l



Presumptive contamination sites

Sites without sampling results, but presumed to be contaminated

based on scientific studies and expert advice.



Presumptive contamination sites

1– Fluorinated aqueous film-forming foam (AFFF) discharge sites

2,620 Wastewater treatment plants treating

>3,700m3/day

2,167 Waste management sites (landfills for non-

hazardous and hazardous waste and incinerators)

2– Sites related to PFAS-containing waste

642    Military sites

978    Airports

1096  Firefighting training sites (Flanders, Sweden, 

Norway)

Firefighting incidents (10,774 in Sweden, 279 in Flanders)



presumptive contamination sites

3- 2,911 industrial sites

Presumptive contamination sites

!! largely underestimated

!!



21,429  presumptive contamination sites

+ 15,000 in Denmark

only



Sites where there is

evidence of PFAS 

use.

(New category)

231  PFAS known users



methodology > submitted to scientific journal

map > transmission to

https://pdh.cnrs.fr



http://foreverpollution.eu horel@lemonde.fr

Signal +33 686 92 77 18



Challenges for drinking water 
suppliers due to persistent 
and mobile substances

Dr. Gesche Grützmacher (Co-Chair EurEau Committee Drinking Water)



EurEau. Water Matters. eureau.org

Who We Are

~European federation of water 
services

~Members: 38 national 
associations from 33 European 
countries

~Public and private sector

~470,000 direct jobs



EurEau. Water Matters. eureau.org

Europe’s Water in Figures
The European drinking water and waste water sectors (2021)

Groundwater and surface water are our major sources (> 90%)



EurEau. Water Matters. eureau.org

Drinking Water Quality  
Requirements

• Wholesome and clean 

• Colorless, clear and cool

• Free of suspended solids

• Free of pathogens and toxic chemicals

• Neural taste and smell

• Non-corrosive

• Appetizing and compelling to drink



EurEau. Water Matters. eureau.org

Drinking Water Treatment in Europe

Groundwater: 
• 71% untreated or with a 

conventional system 

Surface water:
• 47% is untreated or with 

only a conventional system

59% of our total drinking 
water resources are 
untreated or only treated 
with conventional treatment 
schemes. 

Conventional treatment: 
Aeration; rapid sand filtration; coagulation – sedimentation – filtration; artificial recharge



EurEau. Water Matters. eureau.org

2020 Drinking Water Directive – New 
Requirements



EurEau. Water Matters. eureau.org

Drinking Water Quality Requirements

Risk assessment and management from catch2tap

All stakeholders to be involved in preventive and 
mitigating measures to protect drinking water resources



EurEau. Water Matters. eureau.org

Drinking Water Quality – PFAS

Sum of PFAS (PFAS-20)

Perfluorobutanoic acid (PFBA) Perfluorobutane sulfonic acid (PFBS)

Perfluoropentanoic acid (PFPA) Perfluoropentane sulfonic acid (PFPS)

Perfluorohexanoic acid (PFHxA) Perfluorohexane sulfonic acid (PFHxS)

Perfluoroheptanoic acid (PFHpA) Perfluoroheptane sulfonic acid (PFHpS)

Perfluorooctanoic acid (PFOA) Perfluorooctane sulfonic acid (PFOS)

Perfluorononanoic acid (PFNA) Perfluorononane sulfonic acid (PFNS)

Perfluorodecanoic acid (PFDA) Perfluorodecane sulfonic acid (PFDS)

Perfluoroundecanoic acid (PFUnDA) Perfluoroundecane sulfonic acid

Perfluorododecanoic acid (PFDoDA) Perfluorododecane sulfonic acid

Perfluorotridecanoic acid (PFTrDA) Perfluorotridecane sulfonic acid

Substances that are likely to be 
present in a given water supply 
system according to the risk 
assessment and risk 
management of the catchment 
areas for abstraction points 
carried out in accordance with 
Article 8 have to be monitored.

Target substances:



EurEau. Water Matters. eureau.org

Cases 

Germany (GWDB BW): 
• In 3.0 % of the groundwater monitoring wells, 

the sum of PFAS exceeded the new EC limit 
value of 0.1 µg/L (56 monitoring wells 
contaminated out of 1841). 

Belgium:

• PMT substances (1,4-dioxane, diisopropylether, 
EDTA, NTA, pyrazole, TFA, benzotriazole, 
methenamine, urotropine, MTBE, atrazine) found 
in surface waters in a µg/L range, even exceeding 
10 µg/L in rivers such as Meuse and Rhine. 

• Much less PMT in groundwater despite individual 
contamination plumes of carbon tetrachloride, 
chloroform and other chlorinated solvents in 
different aquifers.

• High likelihood for the presence of other, yet 
unmonitored substances



EurEau. Water Matters. eureau.org

Drinking Water Treatment 

B U T all treatment steps have limits

• Never 100% effective

• Non selective

• Efficiency fluctuations over time

• Possible occurence of tranformation products

• Problem is transferred to the concentrate that has to be disposed of

• Compromises natural characteristics of drinking water

• High energy consumption 

BelüftungBrunnen Speicherung VerteilungWells Aeration Storage DistributionFiltration

Conventaional drinking water treatment in Berlin [BWB]



Removal of PMT/vPvM-Substances by 
Drinking Water Treatment

Activated carbon filtration

• Fast breakthrough (4-8 
months) for short chain 
PFAS like PFBA but better 
performance for longer 
chains like PFOA

• Pre-treatment required
• No indication of saturation / 

exhaustion => analyses 
required (difficult/costly)

• vPvM substances → low 
elimination potential

vM-substances and GAC filtration (data from PFAS 
decontamination plant in Tegel; first of 4 GAC Filters)



Anion  exchange

• Pre-treatment required
• Limited regeneration 

(only partial reg. from 
PFAS)

• Problematic disposal of 
regenerative solutions 

• Removal of competitive 
ions (nitrates, sulphates) 

Scheurer et al. (2017) Water Res. 126, 460–471. 

Removal of PMT/vPvM-Substances by 
Drinking Water Treatment



Examples

▪ C-C double 

bond 

▪ C-C triple 

bond

▪ Aniline-N

• vP substances → low

elimination potential
• Addtional AC-treatment

required after each O3-

treatment
• Possible formation of

toxic by-products (e.g.
NDMA)

Ozonation

• Fast reaction of substances with ozone = pre-treatment

• Often: persistence is related to high chemical stability
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Removal of PMT/vPvM-Substances by 
Drinking Water Treatment



Lipp et al. (2010) Desalination and Water Treatment 13, 226–237

• Low molecular weight substances
(MW) → low elimination potential

• MW > 200 Da → high elimination
potential

• Expensive (> 0.5 €/m³ vs. 0.1
€/m³ for conventional treatment
steps)

• Energy-intensive
• Waste (brine) difficult to manage
• Re-mineralisation required →

artificial water
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Removal of PMT/vPvM-Substances by 
Drinking Water Treatment



Specific case: TFA 

Scheurer et al. (2017) 
Water Res. 126, 460–
471. 

No removal
with
ozonation or
activated
carbon!



Removal of PMT/vPvM-Substances by 
Extensive Treatment Technologies - 
Conclusions

PMT substances difficult/impossible to remove through conventional treatment

• Biological treatment does not work for persistent substances

• GAC or PAC filtration does not work for mobile substances

• Most PMT/vPvM substances persistent towards chemical oxidation

Reverse osmosis removes some (but not all) PMT/vPvM-substances but

• Limitations for Low molecular weight compounds (< 200 Da)

• Expensive (> 0.5 €/m³ vs. 0.1 €/m³ for conventional treatment steps)

• Energy-intensive

• Brine management issues

• Need for re-mineralisation



Effects of Bans and Regulations
Berlin-specific Case Study: Valsartanic Acid

• Media turmoil around Valsartan in 2017
• Gradual substitution of Valsartan 

prescriptions with candesartan (lower 
doses) as a result 

• Fast response in concentrations of 
Valsartan equivalents in WWTP effluents 
and drinking water C
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Prescription of AT II drugs in Berlin [S.Schimmelpfennig] 

Valsartan equivalents in the Tegel Waterworks and Schönerlinde WWTP effluent [S.Schimmelpfennig] 
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• Undocumented discharge of 
perchlorate containing 
wastewater from a waste 
treatment facility to a 
WWTP upstream from Tegel 
waterworks until 2014

• Discharge ban in 2014
• Immediate response in 

perchlorate concentrations 
in WWTP effluent, surface 
water and drinking water

• Yearly peaks due to NYE 
fireworks remain
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5 800 µg/L in WWTP effluent in 2014!!

Perchlorate concentrations in the Tegel lake and Waterworks and Schönerlinde WWTP effluent [S.Schimmelpfennig] 

Effects of Bans and Regulations
Berlin-specific Case Study: Perchlorate



Conclusions

• Including PMT and vPvM substances in the CLP (classification, labelling and 

packaging) ordinance was a decisive step, thanks to the contribution of the German 

federal environmental agency (UBA)

• The next step is to include them in REACH, in order to facilitate their classification as 

substances of very high concern. This is necessary for a proper regulation and 

limitation of their use and their production

• If this is not yet the case, other substances with low tonnage such as cosmetics and 

pharmaceutical drugs should be included and regulated as well

• Past experiences showed and highlighted the positive effects that bans and other 

instruments of regulation for certain substances can have on the drinking water 

quality

• In this context, the key principles are the precautionary and the polluter pays 

principle.



Rue du Luxembourg 47-51,
B-1050 Brussels, Belgium
Tel: +32 (0)2 706 40 80
secretariat@eureau.org

Thank you for your attention

Dr. Gesche Grützmacher (EurEau, BWB)
Oliver Loebel (Secretary General EurEau)
Sofienne Zerelli, Dr. Sebastian Schimmelpfennig (BWB)

mailto:secretariat@eaureau.org
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RÜCKBLICK AUF DEN ERSTEN KONFERENZTAG

UND HINWEISE DER MODERATION

ANTONIA REIHLEN & DIRK JEPSEN

Moderation, Ökopol Institut GmbH
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Umsetzung der Chemikalienstrategie für Nachhaltigkeit 

• Neue KOM: der Green Deal wird weitergeführt

• Umsetzung der CSS

• CLP-Gefahrenklassen, SSbD Rahmen & Essential use (veröffentlicht)

• Begonnen: OSOA, PFAS-Aktionsplan, Beschränkungen …

• REACH Revision, most harmful chemicals in consumer products (Fokus 

Erzeugnisse)

• Was zeigt die Verschmutzung mit PFAS darüber, wie gut REACH funktioniert?

• Unterschiedliche Einschätzungen 

17.09.2024 REACH Kongress 2024 3



Umsetzung der Chemikalienstrategie für Nachhaltigkeit 

• Geschwindigkeit: 

Mensch und Umwelt schützen, aber es dauert zu verstehen, wofür Stoffe eingesetzt werden

• Herausforderungen

• Kreislaufwirtschaft verhindert Kontrolle von Verwendungen (in Recyclingmaterial)

• Konsistenz und Kohärenz (Begriffe, Anforderungen, Überwachung)

• Informationsfluss über Stoffe in Erzeugnissen

• Downstream user (mehr) in die Prozesse integrieren

• …

• Projekte für die Zukunft: REACH-Revision und Stoffe in Verbraucherprodukten (Menti)

17.09.2024 REACH Kongress 2024 4



Schnittstellen REACH/CLP und weitere Regulierungen

• Behörden brauchen Informationen über Stoffeigenschaften und Verwendungen 

(Priorisierung Regulierungsbedarf; sachgerecht regulieren)  

• Informationsquellen / Signale an den Markt: 

• Registrierungsdossiers, relativ allgemeine Verwendungsinfo; 

• ECHA - Assessment of regulatory needs (ARN)

• Call for evidence

• RMOA / Dialog

• Wissen über Betroffenheit und Prozesse fehlt (Sorge: Info →mehr Regulierung)

• Schlechte Erfahrungen, starre Fragen, unklar was mit Infos passiert

• Neue gemeinsame Datenplattform (OSOA)?

17.09.2024 REACH Kongress 2024 5



Schnittstellen REACH/CLP und weitere Regulierungen

• Arbeitsschutz

• Informationen aus CLP  und Sicherheitsdatenblätter → Grundlage für Arbeitsschutz

• Isocyanate, Empfehlung 409 GefStoffVO

• Aktivitäten laufen (noch) oft parallel, nicht genug Austausch

• Akteure aus Arbeitsschutz nicht ausreichend mitgenommen; Erkenntnisse CMRs

• Helpdesk

• Selbst Schnittstelle, wichtige Informationsquelle, bes. für KMU

• KMU – Fragen betreffen (zunehmend) Schnittstellen

• Unterstützungsstruktur, die der CSS gerecht wird

• Umsetzung von Regelungen komplex

17.09.2024 REACH Kongress 2024 6



Stimmungslage und Intentionen

• Die chemische Industrie leistet einen wichtigen Beitrag für Wirtschaft, 

gesellschaftlichen Wohlstand und die Transformation

• Der regulatorische Rahmen ist gut

• basierend auf soliden wiss. Fakten über Stoffeigenschaften und Anwendungen im 

strukturierten Prozess regulatorische Entscheidungen Treffen

• Strukturen absichern (z.B. ECHA)

• Und - es gibt bereits erkannten Verbesserungsbedarf

• Dialog und Kommunikation auf Augenhöhe sind zentral, um gemeinsam Lösungen für 

die anstehenden Probleme zu finden

17.09.2024 REACH Kongress 2024 7



Eintrag persistenter Stoffe in die Umwelt (Teil 1)

• Forever Pollution: Flächendeckende Kontaminationen mit PFAS, ca. 10% „hot spots“ in Europa

• Persistenz in Kombination mit Bioakkumuliarbarkeit/Mobilität (Wasser/Atmosphäre) ist 

problematisch

• Beispiele aus der Vergangenheit zeigen Erfolg von Regulierung … und den Ersatz mit (neuen) 

persistenten Verbindungen 

• Herausforderungen 

• Transformationsprodukte

• Datenverfügbarkeit und –qualität zur Persistenz

17.09.2024 REACH Kongress 2024 8



Eintrag persistenter Stoffe in die Umwelt (Teil 1)

• PMT/vPvM – Stoffe werden in Grund- und Oberflächenwasser für die 

Trinkwassergewinnung gefunden

• Wirksamkeit von Maßnahmen kann in aktuellen Daten gezeigt werden (Verschreibung 

von Medikamenten, Sanierung von kontaminierten Flächen)

• Entfernung der Stoffe aus Trinkwasser mit bestehenden Technologien nicht/kaum 

möglich und verbunden mit 

• hohen Kosten 

• Ressourcenverbrauch

17.09.2024 REACH Kongress 2024 9



Kristin Schreiber
Direktorin der Abteilung Chemikalien
Generaldirektion Binnenmarkt, Industrie, Unternehmertum und KMU 
Europäische Kommission 

The Transition Pathway for the Chemical Industry



• Publication: 27 January 2023

• It is an actionable plan co-created by the European Commission with EU countries, industry, 
NGOs and other stakeholders

• Based on 8 building blocks

Sustainable 
competitiveness

Investment 
and funding

Research 
and Innovation

Regulation and
Public Governance

Access to energy
and feedstock

Infrastructure Skills Social dimension

• It identifies about 190 actions, grouped in 26 topics, needed for the twin transition and 
increased resilience of the EU Chemical Industry

The Transition Pathway for the Chemical Industry



Co-implementation of the Pathway: key elements

• Continuous dialogue with stakeholders to 
inform policy making 

• Dedicated Task Forces on high priorities, e.g. 
energy and feedstock needs; 

• Call for transition initiatives to map relevant 
projects and investments: around 110 projects 
published on COM’s website.

• Guide on EU Funding Opportunities published 
in Feb 24 

• Annual Progress Report published in May 24 

Call for transition initiatives
% submissions (by country)



Timelines of substitution planning and next steps

• Ongoing Commission study on Substitution planning  until December 2024 on policy 
options 

• Second and final Workshop 1 October 2024,  web streamed. 

• Pilot project starting early 2025: 

•  EU substitution centre or network of substitution centres

• Testing how support to substitution can be most efficient/effective on the basis of 
concrete substances in concrete uses: 

• PFAS in batteries, Chromium (VI) in hard chrome plating and Substances in paints 
(focus on avoidance of regrettable substitution)
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