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Arcadis. Improving quality of life.

Wim Plaisier

PFAS Europe – European PFAS calls

PFAS - contacts

Johnsie Lang

PFAS USA – Global PFAS calls

johnsie.lang@arcadis.com
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wim.plaisier@arcadis.com

Tessa Pancras

Arcadis Nederland

tessa.pancras@arcadis.com

Jake Hurst

Arcadis UK

jake.hurst@arcadis.com

And many more…

Arca
dis



H&S moment
Toxicity
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Water Glyphosate Salt

Which is more toxic?
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What are Emerging Contaminants?

"Emerging contaminants" can be broadly 

defined as any synthetic or naturally occurring 

chemical or any microorganism that is not 

commonly monitored in the environment but has 

the potential to enter the environment and cause 

known or suspected adverse ecological and/or 

human health effects.
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Existing and new substances

Emerging substances

• New, unknown substances with unknown effects

• Existing (old) substances with new developments concerning

toxicity

• Existing (old) substances with new applications

New substances

• Toxicity not yet known

• Suspicion of toxicity to humans or ecosystem

Substances of very high concern (SVHC)

• PBT / vPvB: (very) Persistent – (very) Bioaccumulative - Toxic

• PMT: Persistent – Mobile – Toxic

• Carcinogenic

• Mutagenic

• Toxic for reproduction

• Endocrine disrupting
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Note that:

Substances containing <0.1% of a 
SVHC are not considered to be a SVHC

But it still contains a SVHC and 
emissions should be monitored

<0.1% = <1 g/kg = <1000000 µg/l = 
significant!

Not everything is given on the MSDS, 
especially not in the past
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Long List of Emerging 
Contaminants

Industry

Authorities

REACH

Existing and new substances
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1. Regulatory Bodies:

• European legislation, REACH 
list of substances of very high 
concern

• Environmental agencies of 
the individual countries

2. International 
conventions:

• Stockholm Convention on 
Persistent Organic Pollutants

• Norman network

• OSPAR

• Water Framework Directive

• JRC

• RIVM, UBA, … 

4. Understanding 
of Occurrence

• Advances in analytical 
techniques

• Investigation into distribution

• Observed health effects

5. Public Concern

• Media articles

• Legal actions

3. New Products

• Product stewardship

• Toxicology

• Market pressures
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Emerging contaminants (can) have effect on:

• Water and 
groundwater 

• Soil management 
and reuse

• Diffuse 
contamination

• Waste and circular 
economy

SOURCE          PATHWAY                                          CIRCULAR ECONOMY

air deposition

product

sediment

waste

manure, 

veterinary 

products waste management landfill

reuse and soil 

management

calamity
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How do you discover an EC?

Bottom up

Top down
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https://www.ewg.org/news-insights/news/groundbreaking-reporting-helped-bring-dark-waters-light

Bottom up

https://baynature.org/2023/03/02/a-nasty-salmon-killing-tire-chemical-is-in-bay-waterways-can-it-be-cleaned-up/

Authorities still do not know what 

the origin of the contamination in 

the river Meuse is

https://www.publicsource.org/pfas-lawyer-dark-waters-rob-bilott-dupont/
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Emerging Contaminants in Relevant Markets
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Market/Activity Emerging Contaminant Risk and Readiness Markers

Energy production

Sulfolane Sour natural gas, use as solvent

Coal ash management Coal used as energy source

Dioxins Waste incineration or incomplete combustion

NORM/TENORM Regional mining with naturally occurring uranium

General manufacturing/industrial

1,4-Dioxane 

diglyme, triglyme

Impurity in chlorinated solvents (1,1,1-TCA), use as 

solvent, byproduct in polyethyleneglycol production 

(soaps, detergents)

Phthalates (endocrine disruptors) Plasticizer

Industry-specific (e.g., pharmaceuticals, PFAS) Water/wastewater streams

PFAS Firefighting systems

Energy production

Sulfolane Sour natural gas, use as solvent

Coal ash management Coal used as energy source
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Emerging Contaminants in Relevant Markets

© Arcadis 2024

Market/Activity Emerging Contaminant Risk and Readiness Markers

Agriculture and associated manufacturing

Pesticides, many of which are endocrine disruptors Use or manufacturing

BCEE Pesticide manufacturing or fungicide/bactericide

TCP Byproduct and component of agr. chemicals

Airports and other fire training PFAS Class B firefighting foams (AFFF)

Buildings
Flame retardants Furniture, textiles, electronics

PFAS Textiles

Tech Nanomaterials Product generation

Electroplating industry
PFAS Mist surpressant

Hexavalent chromium Use

Automotive
PFAS Textiles, lubricants, AFFF

6PPD & 6PPDQ Tires
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NORM/TENORM: naturally occurring radioactive material/technologically enhanced naturally occurring radioactive material 
BCEE: bis (2-chloroethyl) ether
TCP: 1,2,3-trichloropropane
PFAS: poly- and perfluoroalkyl substances Arca

dis



European regulations
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Legislation contaminants 

• PBT compounds

• List of 39 compounds

• Pesticides/herbicides, dioxins, furans, 
PCBs, Brominated flame retardants, 
PFOS, PFOA, PFHxS

Stockholm ConventionInternational

European

National

Regional
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Legislation contaminants 

• Registration

• Evaluation

• Authorisation and restriction

• CHemical substances

REACHInternational

European

National

Regional
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Emerging contaminants / issues

• Substances containing <0.1% of a SVHC are not 

considered to be a SVHC (<1 000 000 µg/l) 

• MSDS; confidential information

• Polymers

• Persistent, mobile, toxic (PMT)

• Long-term effects

• Degradation products

• Mixture toxicity

Gaps?

• Restriction (73 compounds)

• Authorisation list – Annex XIV (59 compounds)

• Candidate list SVHC (240 compounds)

• Registry of restriction intentions until outcome (65)

• Registry of SVHC until outcome (262)

Lists:
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NL: Just create an enormous list

• ~2000 substances

• CLP, OSPAR, WFD, REACH, POP

• Phasing out 

• Restrictions concerning use

• Reduce emissions

• 5 year cycle of evaluation

ZZS-list – list of 
substances of very 
high concern 

International

European

National

Regional
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MSDS / product sheet 
- is not enough…
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PMT substances

• Persistent, mobile, toxic

• PMT/vPvM

• Highly mobile in the environment

• Drinking water abstractions

• Are not removed by treatment

• → add to SVHC categories

• E.g. trifluoroacetic acid (PFAS!)

• 1,4-dioxane

• Melamine

• 1,2,4-triazole

• Various PFAS

• CHC

• Aniline-compounds

• Mostly small but persistent molecules
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PFAS, EU regulations 
and what to expect?
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Tolerable daily intake 
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▪ 2020: EFSA derived a TWI of 4.4 
ng/kg bw/week = 0,63 ng/kg bw/day 

▪ TDI is the basis for deriving
environmental quality standards! 

• Direct toxicity ecology

• Indirect toxicity ecology

• Human consumption

▪ Reassessment of European and 
National quality standards

We are in the middle of an evolving landscape of regulationArca
dis



Drinking water directive – revised in 2020

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020L2184

Not based on EFSA!
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1 out of 6 drinking water samples in Flanders 

contains too much PFAS according to the strictest 

recommendations. That is what the newspaper De 

Tijd writes on the basis of the Flemish Environment 

Agency's (VMM) report on drinking water quality in 

Flanders in 2022. In the regions of Halle, Leuven, 

East Limburg and large parts of East Flanders, 

PFAS concentrations are too high.

Since 2020, the EFSA has set the threshold for this 

at a combined 4 nanograms per litre of drinking 

water. VMM's measurements now show that this 

latest value was exceeded in 1 in 6 analyses. 
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Surface water; Water framework Directive - PFAS

▪ 2013

• PFOS 0,65 ng/l – to be achieved in 2027

▪ 2023: Proposal amendment

• Sum of 24 PFAS

• 4,4 ng/l – use of water as drinking water

• Mixture exposure

• Use of relative potency factors (toxicity compared to PFOA)

• NL: RIVM-report (2022) also addresses fish consumption and 

bioaccumulation (RBF)
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1.  1 human hair out of all the human hair in the world?

2.  1 second in 320 centuries?

3.  1 grain of sand in an Olympic size swimming pool?

4.  1 cm of 600 times around the earth.

What is ppq???
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Recap omnipresence 

Background levels exceed proposed target levels

Target levels:

Drinking water (EU) sum PFAS 100 ng/l / 500 ng/l

Drinking water (NL) sum PFAS (PEQ) 4.4 ng/l

Surface water AA-EQS 

(EU)
sum PFAS (PEQ) 4.4 ng/l

Surface water (NL) PFOS 0.007 ng/l

Soil vegetable garden 

(NL)
PFOS/PFOA 2 400 ng/kg / 2 300 ng/kg

Intervention level soil 

(NL)
PFOS/PFOA 60 000 ng/kg

Soil background 

NL/BE
PFOS/PFOA ~ 1 500 ng/kg 

Ground water Phreatic sum PFAS ~ 30 ng/l

Surface water 

Rhine/Meuse
EFSA 4 ~ 10 ng/l

Rain EFSA 4 ~ 1-2 ng/l

Vegetables sum PFAS ~ 10 ng/kg

Dust households and 

offices
sum PFAS ~ 1 000 000 ng/kg

Bloodserum EU sum PFAS ~ 20 000 ng/l

Consumer goods sum PFAS ~ 100 000 ng/l
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• Target levels are going down, where does it end?

• Treatment of background levels?

• Needed?

• Target levels; 

• Proportionality

• Socioeconomic analysis

• Risk based approach / sustainability

• European Ban on PFAS 

• Is the EFSA TDI the right target?

Don’t try this at home…

Take away; the balance
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EFSA TWI
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Tolerable weekly
intake

▪ The basis for deriving environmental quality standards

▪ Based on epidemiological studies instead of animal studies

▪ NOAEL – No observed adverse effect level

• Based on 1 study

• Reduced antibodies

• Association only found for PFOA, not for PFOS, PFHxS or PFNA

▪ Used with relative potency factors for 24 PFAS

▪ EFSA: 4 PFAS

▪ Epidemiological research; based on 1 PFASArca
dis
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Since 2020, the EFSA has set the threshold for this 

at a combined 4 nanograms per litre of drinking 

water. VMM's measurements now show that this 

latest value was exceeded in 1 out of 6 analyses. 

In a comment, the VMM said that "based on current 

scientific knowledge, it is not yet entirely clear 

whether the EFSA-4 value is the most appropriate 

health-based limit for PFAS in drinking water".
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* Proposed PFHxA (C6) exemptions – defence applications, 5 years for training/testing, 12 years for Class B foams at storage tanks >500m2

 

PFOA (C8) & C9-C14 Restriction Timeline1

Notify Stockpiles

No Training Testing 

Contained

Use 100% Contained

Destroy if not 

Contained
No permitted use 

Destroy

2020

2021

2023

2025

July

Jan

July

July

PFAS Compounds Threshold Status / Source

Long Chain 

PFAS

PFOS (C8) + Derivatives 0.001% (10,000 ppb) Banned, POPs Regs1

PFOA (C8) / Derivatives 25 ppb / 1,000 ppb Restrictions, POPs Regs1

PFHxS (C6) / Derivatives
25 ppb / 1,000 ppb

100 ppb in foam
Restrictions, POPs Regs2

C9-C14 PFCAs / Derivatives 25 ppb / 260 ppb EU REACH3

Short Chain 

PFAS
PFHxA (C6) / Derivatives 25 ppb / 1,000 ppb Finalised, to be adopted4*

Long + Short 

Chain PFAS
All PFAS in Firefighting Foam 1,000 ppb Finalised, to be adopted5

All PFAS Wide range of PFAS uses tbd Being evaluated

1The Persistent Organic Pollutants (POPs) Regulations 2007 No. 3106

2POPRC-15/1: Perfluorohexane sulfonic acid (PFHxS), its salts and PFHxS-related compounds

3European Commission Regulation (EU) 2021/1297, 4 August 2021

4European Chemicals Agency, 27/09/2021. Registry of Restriction Intentions (https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e18323a25d)

5European Chemicals Agency. Registry of Restriction Intentions (https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e1856e8ce6)

6European Chemicals Agency. Registry of Restriction Intensions (https://echa.europa.eu/nl/registry-of-restriction-intentions/-/dislist/details/0b0236e18663449b)

POP & REACH PFAS – PFAS in products
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https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e18323a25d
https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e1856e8ce6
https://echa.europa.eu/nl/registry-of-restriction-intentions/-/dislist/details/0b0236e18663449b


EU broad PFAS restriction proposal

Ban on manufacture, usage and placing on the market of PFAS as substances on their own and 
on the placing on the market as constituents, a mixture or an article in a concentration of or above: 

• 25 ppb for any PFAS as measured with targeted PFAS analysis (polymeric PFASs excluded 
from quantification)

• 250 ppb for the sum of PFASs measured as sum of targeted PFAS analysis, optionally with 
prior degradation of precursors (polymeric PFAS excluded from quantification)

• 50 ppm for PFAS (polymeric PFAS included). If total fluorine exceeds 50 mg F/kg the 
manufacturer, importer or downstream user shall upon request provide to the enforcement 
authorities a proof for the fluorine measured as content of either PFAS or non-PFAS.

Be aware of regrettable 
substitution

Submitted in February 2023, 5600 comments
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United Kingdom
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UK PFAS Context
DWI Information Letters

Identification & testing of Priority Sites

Risk assessment guidance

Testing of all supplies for 47 compounds

Short timeframes & pressure

Site Redevelopment

Planning Delays

Insurance Exemptions

Activity Permit Surrender

PFAS in Demolition Wastes

Landfill Liability

Uncertainty and Delays

Regulatory Management Options Analysis (RMOA)

Fast track restrictions on firefighting foams

UK REACH restrictions for widely dispersive uses

Statutory drinking water limits

Accepted and informing DEFRA Policy 

Increasing UK regulations on PFAS 

Increased Monitoring & Datasets 

Chemical Investigations Program

Ambient PFAS

EA Monitoring & Risk Screening Project

Informing Targeted Enforcement

DWI PFOS PFOA Guidelines

Tiered thresholds - not additive

Precautionary Approach for ‘Other’ PFAS

More PFAS at lower guidance values

Site Operation 

Surface Water Discharge Permit Review 

Potential Effluent Discharge Restrictions

Foam Transition

Provisioning

Compliance Concerns and Liability

UK PFAS 
Management 

Drivers

Public and Media Awareness

Emotive, calls for more information

FOIs & investigations

Class action suites / blood testing

PFOA or PFAS free products

WFD, REACH & POPs

PFOS EQS / Alternative EQS / New EQS

POPs restrictions C8 foams, now PFHxS

Proposed PFAS Restrictions in EU

UK Versus EU parity?

© Arcadis 2024 24 April 2024 32
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Arcadis. Improving quality of life.

Katy Barry

Emerging contaminants practice area
Emerging Contaminants - Home (sharepoint.com)

Contacts:

Tessa Pancras

Arcadis Nederland

tessa.pancras@arcadis.com

kathryn.barry@arcadis.com

Jake Hurst

Arcadis UK

jake.hurst@arcadis.com 

Wim Plaisier

PFAS Europe – European PFAS calls

Johnsie Lang

PFAS USA – Global PFAS calls

johnsie.lang@arcadis.com

wim.plaisier@arcadis.com
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https://arcadiso365.sharepoint.com/sites/emergingcontaminants
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