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A ARCADIS
PFAS - contacts

Wim Plaisier Tessa Pancras

PFAS Europe — European PFAS calls Arcadis Nederland

wim.plaisier@arcadis.com tessa.pancras@arcadis.com

Johnsie Lang Jake Hurst

PFAS USA — Global PFAS calls Arcadis UK

johnsie.lang@arcadis.com jake.hurst@arcadis.com

And many more...

Arcadis. Improving quality of life.



H&S moment
Toxicity
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Which is more toxic?
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A ARCADIS
What are Emerging Contaminants?

"Emerging contaminants" can be broadly Personal Care Products

defined as any synthetic or naturally occurring

chemical or any microorganism that is not PFAS

6PPD

commonly monitored in the environment but has . .
1,4-Dioxane Endocrine Disruptors

1,2,3-TCP

the potential to enter the environment and cause

known or suspected adverse ecological and/or . .
Microplastics
human health effects.



A ARCADIS
Existing and new substances

Emerging substances

*  New, unknown substances with unknown effects
* Existing (old) substances with new developments concerning
toxicity Note that:

« Existing (old) substances with new applications o
Substances containing <0.1% of a

SVHC are not considered to be a SVHC

New substances But it still contains a SVHC and
emissions should be monitored

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

+ Toxicity not yet known
* Suspicion of toxicity to humans or ecosystem

o

Not everything is given on the MSDS,
Substances of very high concern (SVHC) especially not in the past

«  PBT/vPvB: (very) Persistent — (very) Bioaccumulative - Toxic
*  PMT: Persistent — Mobile — Toxic

« Carcinogenic

« Mutagenic

« Toxic for reproduction

« Endocrine disrupting




Existing and new substances

1. Regulatory Bodies: 2.

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

» Environmental agencies of
the individual countries

International 3. New Products
conventions:

+ Stockholm Convention on
Persistent Organic Pollutants

* Product stewardship
» Toxicology

* Market pressures
* Norman network P

OSPAR

» Water Framework Directive
+ JRC

* RIVM, UBA, ...

4. Understanding
of Occurrence

techniques

+ Advances in analytical

* Investigation into distribution
* Observed health effects

5. Public Concern
« Media articles
» Legal actions

A ARCADIS

Authorities

Long List of Emerging
Contaminants



Emerging contaminants (can) have effect on:

SOURCE PATHWAY CIRCULAR ECONOMY

« Water and

groundwater

............... « Soil management

\/
e and reuse
manure, P .
veterinary v reuse and soil Diffuse

roducts sediment waste management landfill management . .
P . contamination

m « Waste and circular

o : economy




How do you discover an EC?

\ e 0
Top down ~eSon
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t Bottom up
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Farmers exposed to harmful ‘cocktail 1limburg

B O tto m u p of pesticides’: research Voorpagina Limburg Stemt Sport Cultuur & Media 112 MaxVers

| Business il ¢ 3] in | » [EEICIERE

Authorities still do not know what
the origin of the contamination in

https://www.ewg.org/news-insights/news/groundbreaking-reporting-helpe

o "~V AHIE DyP, T
: ”%,lrfnce on Teflop g’t fo L A= AT the river Meuse is
Wiy OO Allogeg,  “NCMiCE] A

T =iy % DuPo

ik

m‘?‘-‘::' @he Philadelphia Inguirer = —u

e Advisory panel ups
&ms - cancer warning for
== much-used chemical

2 e Washington 1 T —

POISONED WATER, CORPORATE GREED,

and ONE LAWYER'S TWENTY-YEAR

BATTLE AGAINST DUPONT

| terbutylazine
aas terecht is

!

ad met de
br de stof vandaan

“A special thanks also to Bill Couzens and my fellow board
members at Less Cancer and the folks at the Right Livelihood
Award Foundation for continuing the effort to spread awareness
of the cancer threat posed by PFOA and other PFAS chemicals.”

— Robert Bilott, attorney and Less Cancer Board Member ys-can-it-be-cleaned-up/

https://www.publicsource.org/pfas-lawyer-dark-waters-rob-bilott-dupont/



Emerging Contaminants in Relevant Markets

A ARCADIS

Risk and Readiness Markers

Market/Activity

Energy production

General manufacturing/industrial

Energy production

Emerging Contaminant

Sulfolane

Sour natural gas, use as solvent

Coal ash management
Dioxins

NORM/TENORM

1,4-Dioxane
diglyme, triglyme

Phthalates (endocrine disruptors)

Industry-specific (e.g., pharmaceuticals, PFAS)

PFAS

Sulfolane

Coal ash management

Coal used as energy source

Waste incineration or incomplete combustion
Regional mining with naturally occurring uranium
Impurity in chlorinated solvents (1,1,1-TCA), use as

solvent, byproduct in polyethyleneglycol production
(soaps, detergents)

Plasticizer

Water/wastewater streams
Firefighting systems

Sour natural gas, use as solvent

Coal used as energy source

11



Emerging Contaminants in Relevant Markets

A ARCADIS

Risk and Readiness Markers

Market/Activity

Emerging Contaminant

Pesticides, many of which are endocrine disruptors

Agriculture and associated manufacturing BCEE
TCP
Airports and other fire training PFAS

Flame retardants

Buildings
PFAS pv | y
Tech Nanomaterials_ R
PFAS ¥ N y

Electroplating industry Y
Hexavalent chromium
PFAS

Automotive — o
6PPD & 6PPDQ

Use or manufacturing

Pesticide manufacturing or fungicide/bactericide

Byproduct and component of agr. chemicals

Class B firefighting foams (AFFF)

Furniture, textiles, electronics

Textiles

Product generation

Mist surpressant

Use

Textiles, lubricants, AFFF

Tires

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

12






Legislation contaminants

@® International

European

National

Regional

Stockholm Convention

PBT compounds
»  List of 39 compounds

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

A ARCADIS

All POPs listed in the Stockholm Convention

The chemicals targeted by the Stockholm Convention are listed in the annexes of the convention text:

Annex A (Elimination)

Parties must take measures to eliminate the production and use of the chemicals Ested under Annex & Specific exemptions are
available in Annex A and apply only to Parties that have registered for them.

Aldrin & Chlordans & Chlordecone @

Decabromodiphenyl ether (commercial

Diechl Pl & Dicofol
mixture, c-decaBDE] orane s flenl
Dieldrin < Endrin & Heptachlor &
Hexabromocyclododecane Hexabromodiphenyl ether and
Hexabromobiphenyl & )
(HECDD) = heptabromodiphenyl ether &
Hexachlorobenzene (HCB) & & Hexachlorobutadiens = Alpha hexachlorogyclohexane &
Eeta hexachlerocyclohexane & Lindane Methoxychlor

Pentachlorophenol and its salts and

Mirex = Pentachlorobenzene &
I - esters W
. Perfluorooctanoic acid (PEOA), its
: : Paolychl ted hthal _—

Polychlorinated biphenyls (FCB) & e EEe salts and PFOA-related compounds
:rﬁ l::ohi:::: sglrolni;:cid ‘PFH"‘:' Short-chain chlorinated Technical endosulfan and its related
D e e paraffins {SCCPs) & isomers W
Tetrabromodiphenyl ether and

Toxaphene uv-ize &

pentabromodiphenyl ether &

Annex B (Restriction)

Parties must take measures to restrict the production and use of the chemicals listed under Annex B in Bght of any applcable
acceptable purposes andior specific exemptions listed in the Annesx.

Perfluorocctane sulfonic acid (PFOS), its salts and perflucrooctane sulfonyl

w
i fluoride (PFOSF] & &

Annex C (Unintentional production)

Parties must take measures to reduce the unintentional releases of chemicals Ested under Annex C with the goal of continuing
minimization and, where feasible, ultimste elimination.

Palychlorinated

H hlorob HCEB H hlorobutadi HCBD . )
sxac orobenzens | 1] e-x,a.c jorobutadiene || ). Pentachlorobenzene ® bighenyls (PCE!
L}
FPolychlorinated Palychlerinated 14

Polychlorinated dibenzo-p-dixins (PCOD) ™ dibenzofurans (PCDF) W naphthalenes @




Legislation contaminants

@ European

REACH

G

Registration

Evaluation

Authorisation and restriction
CHemical substances

aps?

Substances containing <0.1% of a SVHC are not
considered to be a SVHC (<1 000 000 pg/l)
MSDS; confidential information

Polymers

Persistent, mobile, toxic (PMT)

Long-term effects

Degradation products

Mixture toxicity

A ARCADIS

Lists:

* 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)

Emerging contaminants / issues

15



A ARCADIS
NL: Just create an enormous list

CAS-nummer | Engelse stafnaam 225 volgens EL gevaarsindelir 225 valge 225 wo
36861-47-3 1 [£)-1.7, 7-trimethyl-3-[[4-methylphenyllmethylene]bicyclal2. 2. lheptan-i Ja
4-methylphenylmethylenelbicyclal2. 2. Theptan-: Ja

. . H7E6-T3-5 . 1-bi ‘~diamine, dihudroflucride
52754-64-0 | 1-bi #'-diamine, monoacetate
- I S — I S O BE336-15-8 1 [1.1-biphenyll-ar,ar' 4.4'-tetramine

95342-41-3 1 (1R, 3E.451-1.7. 7-trimethyl-3-[4-methylbenzylidenelbicyclo[2. 2. heptan Ja
852541-21-0 1(1R.32.451-1.7. 7-trimethyl-3-[4-methylbenzylidenelbicyclo[2. 2. heptan Ja
THEST-35-3  1(1R.45)-1.7. 7 -trimethyl-3-[4-methylbenzylidene)bicyclalz. 2. 1lheptan-2- Ja

S u S an C eS O V e r 2440-02-0 11R.45.55)-1.2,3.4.5.7. T-heptachlorobicyclal2. 2. 1lhept-2-ene
T5550-63-6 | IR5.25R,5R5)-2-[4-chlorobenzyl)-5-isc Ja
15337-83-5  1(1RS.25R.55R])-2-[4-chlorabenzyl)-S-izc Ja

1

4

- 852541-30- 1[15,3E.4R)-1.7. 7-trimethyl-3-(4- methylbenzylidene)bicyclalz. 2. 1lheptar Ja
I C O n C e r n 852541-25- 115,32 4R)-1.7. 7-trimethyl-3-[4-methylbenzylidenelbicyclo[2. 2. Theptan Ja
40722-80-3 | (2-chloroethyl3-hydrosypropyllammani Ja
84852-33-1 1 [2-ethylhexanoato-Ollizodecancato-Olr Ja
85503-45-8 1 [2-ethylhexanoato-Ollizononanoato-Olr Ja
85135-77-3 1 [2-ethylhexanoato-Olinecdecanoato-0] Ja
17820653-81-1 1 (3E)-1,7,7-trimethyl-3-{d-methylberzylidene bioyolol2. 2. Theptan-Z-on: Ja
® -~ 2 O O O S u b Stan C e S 05024-66-6 | [d-ethoryphenyll(3-[d-fluora-3-phenaxy Ja
S0606-33-2 | sulfonium, [4-methylphenylldiphenyl-, 1.1.2.2,3.3.4,4.5.5 6.6, 6-tidecafl. Ja
108225-03-2 1 (B-[d-hydrosy-3-(Z-methoxyphenylazal- Ja
82413-20-5 1 (E)-3--[d-[2-[dimethylaminalethasylphe Ja
CLP, OSPAR, WFD, REACH, POP 099 lswensoide i
84852-36-3 | [isodecanoato-Ollisononanoata-Olnicke Ja 5594d7-55-1 | [pentabromophenylimethul acrlate
85166-13-4 | [isodecanoato-Ollisooctanoato-Olnickel Ja T141-66-0 | Rl 12-hydronyaleic acid, barium cadmium salt
H 85508-46-3 | lisononanoato-Ollizooctanoato-Olnickel Ja 51594-55-9 | R-1-chloro-2, 3-eposuprapane Ja
[ ] P h as I n g O ut 85551-258-6 | lisonenanoato-Olinecdecanaato-Oinick Ja £5d3-55-8 | [Fl]—4—hydroHy—3—?3—;‘f0—"|:‘—phenylbuty|]—2 Ja
84852-35-7 | [isooctanoato-Olineadecanaata-Clnicke Ja SE43-57-7 | 151 4-hydrasu-3-{3-ane-T-pherylbutal-: Ja
:II‘IZSZE'TSSS_D;E;S‘l : Emalialtc‘]"ig_”c[‘f:’alﬁad | T B4651-03-3 | [S1-dichlore[2-[[(2,3-dihydroryproposylhudrosuphosphingllosylriethylme thylammoniumato
] H = . methylenebis|4, Fphenylenazal li-ldim Ja T0337-75-3 | [S)-oxiranemethanal, 4-methylbenzene-: Ja
° R e St I Ct| ons concernin g use 421555-73-3 | sulfonium, [thiodi-4, T-phenylenelbisldiphenyl-, salt with 1.1,2.2,3.3.4,4.5, Ja
. TS166-31-3 | [zR1-4-[1,1-dimethylethyl)-a-methylbenzenepropanal Ja
. N at I O n aI T5166-30-2 | [a5)-4-[1.1-dimethylethul}-a-methulbenzenepropanal Ja
- - 29977-13-7 | [N -ethylenebizlglycinatall(2-1-M.N' 0.0 lcadmium
) R d B5405-36-1 | [p-lzarbonatol2-1-0:0°1] dikwdrosy rinick Ja
e u Ce e m I SS I O n S 38663-12-1 | [1.7-bipheryll-4.4'-diamine. perchlorate
102 7-65- | sulfanium, [#-[(Z-methyl-1-ouo-2-propen-T-ulloxylphenulldiphenyl-, 1.1, Ja

G-d
A IM027-63-5 | sulfanium, [4-[[2-methyl-1-oro-Z-propenyllaxylphenylldiphenyl-, salt wit Ja
12607-70-4 | [zarbonatal2-1] tetrahydrawytrinickel Ja
- 5 year cycle of evaluation "
214353-17-0 1-[2-amina-5-chloropheryl]-2.2 2-triflua Ja
244235-47-0 ' 1-[2-hydrosy-5-nonlibranched)-phenyllethanone oxime
I-4-butosy-1-naphthalenylltetrahydrathiophenium 1.1.2.2,3.3.4.4.4-nor Ja
1462414-53-0  * quinalinium, 1-[carboxymethyll-4-[2-[4-[4-[2,2-diphenylethenyllphenyl]: Ja
I74IE-34-T 1.1-lisopropylidenebis[3,5-dibroma-4-(2, 3-dibroma-2-methylproposylbenzene]
Ja

375-72-4 1.1.2.2.3.3.4.4.4-nonafluorabutane-1-sulphanyl fuaride

34454-37-2 . -nonafluara-N-[2-hydraxyethyll-MN-methylbutane-1-sulp Ja
37853-53-1 [ethane -1.2-diylbisanylbis[2.4.6-tribromabenzene] Ja
29806-7E-6 . -biphenyl-4.4'-diamine, monoperchlorate

38001-02-0 1.2.3.4.6,7.8,9-0ctachloradiberzofuran Ja
3268-57-3 1.2.3.4.8.7.8.9-octachlorodibenzodioxin Ja
35822-46-3 1.2,3.4.6.7 B-heptachloradibenzodiosin Ja
E7562-33-4 1.2,3.4.6.7 B-heptachloradibenzofuran Ja
SEET3-83-7 1.2,3.4.7.8.9-heptachloradibenzofuran Ja
39227-25-6 1.2.3.4.7 8-henachlorodibenzadioxin Ja
TOE42 ZE O 1.2.24.7.8 henachloredibanzofuran Ja

16



MSDS / product sheet
- is not enough...

| SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1 Product identifier
Trade name: DX1025

1.2 Relevant identified uses of the substance or mixture and uses advised against

Application of the substance / the preparation: Fire fighting foam.

1.3 Details of the supplier of the safety data sheet

| SECTION 3: Composition/information on ingredients

3.2 Mixtures

Hazardous components:

CAS: 107-21-1
EINECS: 203-473-3
Index number: 603-027-00-1

ethanediol
Acute Tox. 4, H302

19-<22%

CAS: 112-34-5

EINECS: 200-578-6
Index number: 603-002-00-5

Flam. Uig. 2, A225

2-(2-butoxyethoxy)ethanol 7-<11%
EINECS: 203-961-6 [Eyelrrit. 2,319~~~ T TR
Index number: 603-096-00-8
CAS: 107-41-5 |2-methylpentane-24-diol 4-<8%
EINECS: 203-489-0 Skin Irrit. 2, H315; Eye Irrit. 2, H319
Index number: 603-053-00-3
CAS: 67-56-1 sethanrot 1-<3%
EINECS: 200-659-6 Flam. Lig. 2, H225; Acute Tox. 3, H301; Acute Tox. 3, H311;
Index number: 603-001-00-X | Acute Tox. f}, H33‘1; STOT SE 1, H370
CAS:B64-17-5 ethanol 1-<2%

Additional information: For the wording of the listed nisk phrases refer to section 16.

DX1025
FLUOROSURFACTANT]

A ARCADIS

Technical Bulletin

) DX1025 is a blend of al‘CG fluorotelomer-based fluorosurfactants fhat can
lower the surface tension of aqueous solutions down o yne/cm at very low
concentrations. DX1025 has been designed mainly for the formulation of fire-

fighting foam concentrates such as Aqueous Film Forming Foam (AFFF) and
Alcohol-Resistant Aqueous Film Forming Foam (AR-AFFF).

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Component CAS-No. Concentration
Partially Fluorinated Surfactant 40 %
Ethanol 64-17-5 30.1 %

Any component and/or concentration (exact percentage) not specifically identified is considered a trade secret

17



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.qg. trifluoroacetic acid (PFAS!)
* 1,4-dioxane
*  Melamine
« 1,2,4-triazole
«  Various PFAS
- CHC
* Aniline-compounds
*  Mostly small but persistent molecules

A ARCADIS

EC vs UBA PMT/vPVM criteria (soil)
10000

100

soil half-life (days)

non-leachers

1 2 3 4 5
log Koc
Fig. 5 A groundwater ubiquity score (GUS) showing the thresholds
for groundwater leachers (GUS > 2.8), non-leachers (GUS < 1.8), and
regions that correspond to the UBA and EC commissions current
proposal (Sept 30, 2021) for very persistent, very mobile (vPvM)
substances and persistent and mobile substances (PM)

18
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Tolerable daily intake A ARCADIS

= 2020: EFSA derived a TWI of 4.4 1600
ng/kg bw/week = 0,63 ng/kg bw/day 1400

W PFOA ® PFOS
1200

=  TDI is the basis for deriving
environmental quality standards!

iy
o
o
o

800

»  Direct toxicity ecology

TDI (ng/kg bw/day)

600

400

* Indirect toxicity ecology

200

«  Human consumption 1 s . - _ L

2008 2009 2010-2014 2015 2016 2016 2017 2020

™ Reassessment Of European and EFSA EPA - Denmark EPA RIVM Australia EFSA
National quality standards

We are in the middle of an evolving landscape of regulation

20



ARCADIS

DIRECTIVE (EU) 2020/2184 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 16 December 2020

on the quality of water intended for human consumption

(recast)

PFAS Total 0,50 ‘PFAS Total’ means the totality of per- and
polyfluoroalkyl substances.
This parametric value shall only apply
once technical guidelines for monitoring ; -
this parameter are developed in accor- ]
dance with Article 13(7). Member States
may then decide to use either one or both
of the parameters ‘PFAS Total’ or ‘Sum of
PEAS'.

Sum of PFAS ‘Sum of PFAS’ 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 IIL. This is a subset of ‘PFAS
Total’ substances that contain a perfluor-
oalkyl moiety with three or more carbons
(i.e. -CnF2n-, n = 3) or a perfluoroalky-
lether moiety with two or more carbons (i.
e. CnF2nOCmF2m—,nand m = 1).

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

© Arcadis 2024 \ 24 April 2024
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e vraag vrt m i~ 6°C = 210km Q Zoek
r T -

Een op de zes drink ly in VL deren voldoet niet aan de strengste PFAS-normen.

1op de 6 Vlaamse drinkwaterstalen voldoet niet aan strengste
PFAS-aanbevelingen

In 1 op de 6 drinkwaterstalen in Vlaanderen zit te veel PFAS volgens de strengste
aanbevelingen. Dat schrijft de krant De Tijd op basis van het rapport van de Vlaamse
Milieumaatschappij (VMM) over de drinkwaterkwaliteit in Vlaanderen in 2022. In de regio's
Halle, Leuven, Oost-Limburg en grote delen van Oost-Vlaanderen zijn de PFAS-
concentraties te hoog.

A ARCADIS

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.




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)

RPF RBF
12 350
300

(=T T - ]

mmmmmm

mmmmmmm

10
250
200
150
100
H 1 v I I
- [ 0 == === === - - -I————_—_—-l—
5533 $33%
SEENE - 5
= & =

Carboxylic acids Sulfonic acids Carboxylic acids Sulfonic acids

400

350

300

250

150

100

50

0

W Br_PFOS |

A ARCADIS

uda

o —
PFAS Risicogrens
ng/L pa/L
PFBA 1000
PFPeA 300
PFHxA 400
& | PFHpA 0,9 900
= |PFOA 0,3 300
N |[PFNA 0,007 7
& |PFDA 0,003 3
S [PFUNDA 0,001 1
= | PFDoDA 0,0004 0,4
O | PFTrDA 0,0009 0,9
PFTeDA 0,02 20
PFHxDA -
PFODA -
PFBS 3000
L o |PEPeS 1 1000
S @ |PFHxS 0,2 200
= DEH~C NN Il
F-i PFOS 0,007 7
L =] U;UUU! U,!
HFPO-DA (GenX) 10
ADONA -
6:2 FTOH 40
v |8:2 FTOH 2
= |4:2FTS 300
g |6:2FTS 0,9 900
O |g:2FTS 0,007 7
PFOSA=FOSA 0,007 7
EtFOSAA 0,007 7
MeFOSAA 0,007 7
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A ARCADIS

What is ppq???

1. 1 human hair out of all the human hair in the world? '

\ .
ol

2. 1 second in 320 centuries?

3. 1 grain of sand in an Olympic size swimmi

4. 1 cm of 600 times around the eartl‘

© Arcadis 2024 24 April 2024 24



£ ARCADIS
Recap omnipresence

: Background levels exceed proposed target levels
Soil background

NL/BE PFOS/PFOA ~ 1500 ng/kg
. Target levels:
Ground water Phreatic sum PFAS ~ 30 ng/l 9
Surface water Drinking water (EU) sum PFAS 100 ng/I / 500 ng/I
. EFSA 4 ~ 10 ngl/l
Rhine/Meuse
Drinking water (NL) sum PFAS (PEQ) 4.4 ngll
Rain EFSA 4 ~1-2 ng/l .
| AEEE "‘(’EtS; ARRSE sum PFAS (PEQ) 4.4 ng/|
Vegetables sum PFAS ~ 10 ng/kg
Surface water (NL) PFOS 0.007 ng/l
Dust households and sum PFAS ~ 1 000 000 ng/kg
Sl Vegetsr_)'e SR PFOS/PFOA 2 400 nglkg / 2 300 ng/kg
Bloodserum EU sum PFAS ~ 20 000 ng/l (NL)
Intervention level soil PEOS/PEOA 60 000 ng/kg

Consumer goods sum PFAS ~ 100 000 ng/l (NL)

25



£ ARCADIS
Take away; the balance

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
* Isthe EFSA TDI the right target?

Don't try this at home...



A ARCADIS

EFSA TWI

= The basis for deriving environmental quality standards

= Based on epidemiological studies instead of animal studies > PFOS

PFOA

= 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 \ Tolerz_:lblekweekly
- EFSA: 4 PFAS “ 7 intake

= Epidemiological research; based on 1 PFAS

27



avraag vrt m i~ 6°C % 210km Q Zoek

Een op de zes drink ly in Vlaanderen voldoet niet aan de strengste PFAS-normen.
Foto: Getty Imagas

1op de 6 Vlaamse drinkwaterstalen voldoet niet aan strengste
PFAS-aanbevelingen

In 1 op de 6 drinkwaterstalen in Vlaanderen zit te veel PFAS volgens de strengste
aanbevelingen. Dat schrijft de krant De Tijd op basis van het rapport van de Vlaamse
Milieumaatschappij (VMM) over de drinkwaterkwaliteit in Vlaanderen in 2022. In de regio's
Halle, Leuven, Oost-Limburg en grote delen van Oost-Vlaanderen zijn de PFAS-
concentraties te hoog.

A ARCADIS

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".




A ARCADIS
POP & REACH PFAS - PFAS In products

PFAS Compounds JHEsholc PFOA (C8) & C9-C14 Restriction Timeline!

PFOS (C8) + Derivatives 0.001% (10,000 ppb) Banned, POPs Regs?
. PFOA (C8) / Derivatives 25 ppb / 1,000 ppb Restrictions, POPs Regs? = No Training Testing
Long Chain B P— 2020 Contained
PFAS PFHXS (C6) / Derivatives ppb 7 L,UL" PP Restrictions, POPs Regs?
100 ppb in foam
July . .
C9-C14 PFCAs / Derivatives 25 ppb / 260 ppb EU REACH? 2021 Notify Stockpiles
Short Chain PFHXA (C6) / Derivatives 25 ppb / 1,000 ppb Finalised, to be adopted**
PFAS Jan
2023 Use 100% Contained
Long + Short ) bEAS in Firefighting Foam 1,000 ppb Finalised, to be adopteds
Chain PFAS ’ '
All PFAS Wide range of PFAS uses tbd Being evaluated July No permitted use
2025 Destroy

* Proposed PFHXA (C6) exemptions — defence applications, 5 years for training/testing, 12 years for Class B foams at storage tanks >500m?

The Persistent Organic Pollutants (POPs) Regulations 2007 No. 3106 - European | E C I I A

comm'ssion EUROPEAN CHEMICALS AGENCY

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

SEuropean Chemicals Agency. Registry of Restriction Intentions (https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e1856e8ceb)

SEuropean Chemicals Agency. Registry of Restriction Intensions (https://echa.europa.eu/nl/registry-of-restriction-intentions/-/dislist/details/0b0236e18663449b)
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https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/details/0b0236e18323a25d
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EU broad PFAS restriction proposal

Submitted in February 2023, 5600 comments

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

13 January 2023 22 March 2023 Opinions of ECHA'S
Restriction proposal Start of a six-month ECHA committees’ committees sent to the
submitted to ECHA open consultation evaluation European Commission
7
7 February 2023 S April 2023 ECHA's committees
Proposal made Online information adopt their opinions

available on session
ECHA's website

https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/d etails/0b0236e 1866344 9b

éSubmiuing dossier
and opinion development

vvvvvv . Submitting dossier by joint countries
AECHA

........ 49— Ppublic consultation by ECHA

ﬁ(ontinue opinion development

@ Opinion of the Committee for
Risk Assessment (RAC) ready
Concept opinion of the Committee for
Socio-Economic Analysis (SEAC) ready

Opinion development

Cveryore an now have 233y about the
dotwer Ing prowde nfzemanion

@ ——— Public consultation
SEAC opinion

e, Commtioes frm o pimtific gonition

on the dossie

‘ Combined RAC and SEAC opinion ready

‘7 The [< ission drafts a proposal
for European PFAS legislation

Negotiations
n Brussels

@ Proposal European Commission
and negotiations

@ Decision

. The legislation enters into force

Resmiction s nchaded i Annes XV of the SEACH regutasion
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UK PFAS Context

DWI PFOS PFOA Guidelines
Tiered thresholds - not additive
Precautionary Approach for ‘Other’ PFAS

DWI Information Letters
Identification & testing of Priority Sites
Risk assessment guidance
Testing of all supplies for 47 compounds

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

© Arcadis 2024

Public and Media Awareness
Emotive, calls for more information
FOls & investigations

Class action suites / blood testing
PFOA or PFAS free products

UK PFAS

WFD, REACH & POPs

PFOS EQS / Alternative EQS / New EQS
POPs restrictions C8 foams, now PFHxS
Proposed PFAS Restrictions in EU

Increased Monitoring & Datasets
Chemical Investigations Program

Management
Drivers

Site Redevelopment
Planning Delays

Insurance Exemptions
Activity Permit Surrender
PFAS in Demolition Wastes
Landfill Liability

Ambient PFAS
EA Monitoring & Risk Screening Project

Site Operation

Surface Water Discharge Permit Review
Potential Effluent Discharge Restrictions
Foam Transition

24 April 2024



Contacts:

Katy Barry

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

kathryn.barry@arcadis.com

Tessa Pancras

Arcadis Nederland

tessa.pancras@arcadis.com

Jake Hurst

Arcadis UK

jake.hurst@arcadis.com

Wim Plaisier

PFAS Europe — European PFAS calls

wim.plaisier@arcadis.com

Johnsie Lang

PFAS USA — Global PFAS calls

johnsie.lang@arcadis.com

A ARCADIS

Arcadis. Improving quality of life.


https://arcadiso365.sharepoint.com/sites/emergingcontaminants

Arcadis.
Improving quality of-life.
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