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PFAS: A cornucopia of possibilities and Pandora‘s Box of problems
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+ over 10.000 additional substances

Evaluation and regulation 
of every single PFAS impossible



PFAS restriction as a possible solution
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PFAS – first evaluations in 2006 and 2016

08.10.2025 PFAS – Challenges and Scientific Perspectives in Human Health Risk Assessment, Berlin 4



Today’s starting point: 
DIRECTIVE (EU) 2020/2184 and 

German Drinking Water Ordinance 2023, Part I
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EU Drinking Water Directive 
16.12.2020

Drinking Water Ordinance 
(DWO) 23.06.2023

Sum of PFAS
Parametric value: 0.000 10 mg/L, 
means the sum of per- and 
polyfluoroalkyl substances 
considered a concern as regards 
water intended for human 
consumption listed in point 3 
of Part B of Annex III. 

Summe PFAS-20
Parametric value: 0.000 10 mg/L, 
encompasses: PFBA, PFPeA, 
PFHxA, PFHpA, PFOA, PFNA, 
PFDA, PFUnDA, PFDoDA, PFTrDA, 
PFBS, PFPeS, PFHxS, PFHpS, 
PFOS, PFNS, PFDS, PFUnDS, 
PFDoDS und PFTrDS

Valid as of 12.01.2026

PFAS total
Parametric value: 0.000 50 mg/L, 
means the totality of per- and 
polyfluoroalkyl substances. 

Not enforced



Area of tension: EU DWD und EFSA Opinion concerning 4 PFAS
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EU Drinking Water Directive 
16.12.2020

Sum of PFAS
Parametric value: 0.000 10 mg/L, 
means the sum of per- and 
polyfluoroalkyl substances 
considered a concern as regards 
water intended for human 
consumption listed in point 3 of 
Part B of Annex III. 



Today’s starting point: 
DIRECTIVE (EU) 2020/2184 and 

German Drinking Water Ordinance 2023, Part II
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EU DWD 2020 Drinking Water Ordinance 
(DWO) 2023

Article 5 Quality standards 
(3) A Member State shall set 
values for additional parameters 
not included in Annex I, where 
the protection of human health 
within its national territory or 
part of it so requires. The values 
set shall, as a minimum, satisfy 
the requirements of point (a) of 
Article 4(1). 

Sum of PFAS-4  
Parametric value: 0.000 020 mg/L 
encompasses: PFOA, PFNA, 
PFHxS, PFOS („EFSA PFAS“)

Valid as of 12.01.2028



Insert:
How are parametric values derived?
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Toxicity
data

Analytical
achievability

Treatment
achievability

Cost vs. 
Benefit

Political decision with 
participation of:
EU, Ministry of Health, 
Ministry of Environment, UBA,
German states (Bundesländer)
etc.

Parametric value



Toxicology is not the only actor, not everything desirable is achievable
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Example: Parametric value of Arsenic (As)
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Since 1990: 0.010 mg/L

WHO (2011): 0.010 mg/L As result in 23 cancer cases/10.000
0.000 1 mg/L As result in 23 cancer cases/1.000.000

          0.000 004 mg/L As result in 1 cancer case/1.000.000

WHO (1996): Guidelines for drinking-water quality - SECOND EDITION - Volume 2: Health 
criteria and ther supporting information. World Health Organization, Geneva

WHO (2011): Arsenic in Drinking-water Background document for development of
WHO Guidelines for Drinking-water Quality. World Health Organization, Geneva

New parametric value in GER: 0.004 mg/L until 2036

WHO (1996): the concentration of arsenic […] at an estimated skin cancer 
risk of 10-5 is below the practical quantification limit of 10 µg/L

Consequence:



Starting point 2020:
Which PFAS are already evaluated?
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Substance Evaluation Substance Evaluation

PFBA UBA, 2016 PFBS UBA, 2016

PFPeA UBA, 2016 PFPeS ?

PFHxA UBA, 2016 PFHxS EFSA, 2020

PFHpA UBA, 2016 PFHpS UBA, 2016

PFOA EFSA, 2020 PFOS EFSA, 2020

PFNA EFSA, 2020 PFNS ?

PFDA UBA, 2016 PFDS ?

PFUnDA ? PFUnDS ?

PFDoDA ? PFDoDS ?

PFTrDA ? PFTrDS ?



Starting point 2020:
Which PFAS are already evaluated?
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4 current evaluations

16 (re-)evaluations needed

External literature review and assessment of available 
toxicological data for PFAS 

Additionally: evaluation of Gen-X, ADONA, 
6:2 FTSA, C604



Literature review: data and facts
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2022 2023 2026

Feb.
TOR

Apr.
Start of review

Jul.
1. Interim Rep.

Aug.
2. Interim Rep.

Jan.
3. Interim Rep.

Jul.
Final Rep. 

Eng

Mai.
Final Rep.

GER

Jun.
DWO

Sep.
Publication

Jan.
Parameter

PFAS-20

Jan.
Parameter

PFAS-4

2028

- 15 Scientists involved

- 3500+ Articles found, 1141 relevant

- Very heterogenous data sets

- Final report with 340 pages



What was covered in studies scrutinized?
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In vitro studies in animal und human cells

In vivo studies, mainly mice and rats

Acute, subchronic and chronic exposure

possible cancerogenesis, immuno toxicity, 
neurotoxicity, endocrine effects, teratogenicity…

Epidemiologic studies in humans



Calculation of a TDI (Tolerable Daily Intake)
exemplified by PFHpA 
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A total of approximately 100 parameters/animal

Number of animals: 20 male and female each per dose

Blood: 10 parameters

Clinical chemistry: 15 parameters

Urine: 10 parameters

Body weight + weight of 12 organs

43 tissue samples

Motor + neurone activity



Calculation of a TDI (Tolerable Daily Intake)
exemplified by PFHpA 

08.10.2025 PFAS – Challenges and Scientific Perspectives in Human Health Risk Assessment, Berlin 15

TDI = NOAEL / Overall factor = 6.63 mg/kg bw / 80,000 = 0.080 µg/kg bw

POD: NOAEL of 6.63 mg/kg body weight in rats

Subchronic to chronic extrapolation: 2

Factor for interspecies variability: 4,000

Factor for intraspecies variability : 10

Overall factor: 2 x 4,000 x 10 = 80,000



Calculation of a guideline value for drinking water
exemplified by PFHpA 
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GV = (TDI * bw * allocation) / consumption = (80 ng/kg bw * 70 kg * 0,1) / 2 L 
= 280 ng/L

POD: TDI of 80 ng/kg bw

Body weight: 70 kg

Water consumption: 2 liters/day

Relative source allocation: 10 %



Evaluation of individual PFAS
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Substance Health based guideline value 
(ng/L)

Substance Health based guideline value 
(ng/L)

PFBA 10,000 PFBS 6,000

PFPeA Part of  sum of PFAS-20* PFPeS Part of  sum of PFAS-20*

PFHxA 6,000 PFHxS Part of sum of PFAS-4**

PFHpA 280 PFHpS Part of  sum of PFAS-20*

PFOA Part of sum of PFAS-4** PFOS Part of sum of PFAS-4**

PFNA Part of sum of PFAS-4** PFNS Part of  sum of PFAS-20*

PFDA 35 PFDS Part of  sum of PFAS-20*

PFUnDA 28 PFUnDS Part of  sum of PFAS-20*

PFDoDA 28 PFDoDS Part of  sum of PFAS-20*

PFTrDA 1,700 PFTrDS Part of  sum of PFAS-20*

*Sum of PFAS-20 Drinking Water Ordinance (2023) <100 ng/l. For PFPeA, PFPeS, PFHpS, PFDA, PFUnDS, PFDoDS and PFTrDS no individual GV could be derived. The 
individual concentrations of PFPeA, PFPeS, PFHpS, PFDA, PFUnDS, PFDoDS and PFTrDS and the sum of all PFAS-20 must not exceed 100 ng/L.
**Sum of PFAS-4 Drinking Water Ordinance (2023) <20 ng/l. The individual concentrations of PFOA, PFNA, PFHxS and PFOS their sum must not exceed 20 ng/L.

Reference: Empfehlung des Umweltbundesamtes Bewertung der PFAS-20 aus der Trinkwasserverordnung

https://www.umweltbundesamt.de/sites/default/files/medien/13195/dokumente/empfehlung_des_umweltbundesamtes_-_bewertung_der_pfas-20_aus_der_trinkwasserverordnung.pdf


PFAS Regulation in other countries
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Denmark: PFAS-22 + PFOSA and 6:2 FTS: 0.1 µg/L, 
  PFAS-4: 0.002 µg/L

https://www.senato.it/service/PDF/PDFServer/BGT/01316505.pdf

Italy: PFAS-24 + ADONA, GenX, 6:2 FTS and c604: 0.1 µg/L

Australia: PFOA: 0.2 µg/L, PFOS 0.008 µg/L, PFHxS 0.03 µg/L, PFBS 1 µg/L

USA: PFOA, PFOS: 0.004 µg/L; PFHxS: 0.010 µg/L, PFNA, GenX: 0.10 µg/L

https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas

Japan: PFOA + PFOS: 0.050 µg/L

https://www.oecd.org/content/dam/oecd/en/topics/policy-sub-issues/risk-management-risk-reduction-and-
sustainable-chemistry2/pfas-country-information/Japan.pdf

Canada: 25 PFAS, objective value: 0,030 µg/L

Objective for Canadian drinking water quality per- and polyfluoroalkyl substances - Canada.ca

https://www.canada.ca/en/health-canada/services/publications/healthy-living/objective-drinking-water-quality-per-polyfluoroalkyl-substances.html


First Results from Monitoring 
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Conclusions:
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- Current PFAS regulation can only be a starting point

- Additional substances like ultrashort PFAS have 
  to be taken into account

- Establishing reliable treatment methods will take time and cost a lot of money

- Restriction of PFAS usage will be necessary to cope with the ever growing 
amount of substitutions



Many thanks for 
your attention.
Alexander Eckhardt

Alexander.Eckhardt@uba.de

Division II 3.6

Toxicology of drinking water and swimming pool water

German Environment Agency, Bad Elster

mailto:Alexander.Eckhardt@uba.de


PFAS in Drinking Water: Further information
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https://www.umweltbundesamt.de/sites/default/files/medien/
5620/dokumente/twk_2023_22_24051uba_empfehlung_pfas_im_
trinkwasser_sachstand_und_aspekte_zur_bewertung_final.pdf

https://www.umweltbundesamt.de/sites/default/files/medien/
13195/dokumente/empfehlung_des_umweltbundesamtes_-_
bewertung_der_pfas-20_aus_der_trinkwasserverordnung.pdf

Work in progress: Empfehlung zum Umgang mit Abweichungen in Bezug auf die Parameter 
Summe PFAS-20 und Summe PFAS-4 – Vollzug der § 62 bis 68 TrinkwV    

https://www.umweltbundesamt.de/sites/default/files/medien/5620/dokumente/twk_2023_22_24051uba_empfehlung_pfas_im_trinkwasser_sachstand_und_aspekte_zur_bewertung_final.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/5620/dokumente/twk_2023_22_24051uba_empfehlung_pfas_im_trinkwasser_sachstand_und_aspekte_zur_bewertung_final.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/5620/dokumente/twk_2023_22_24051uba_empfehlung_pfas_im_trinkwasser_sachstand_und_aspekte_zur_bewertung_final.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/13195/dokumente/empfehlung_des_umweltbundesamtes_-_bewertung_der_pfas-20_aus_der_trinkwasserverordnung.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/13195/dokumente/empfehlung_des_umweltbundesamtes_-_bewertung_der_pfas-20_aus_der_trinkwasserverordnung.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/13195/dokumente/empfehlung_des_umweltbundesamtes_-_bewertung_der_pfas-20_aus_der_trinkwasserverordnung.pdf
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