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Qeffects

SEC. 322. REPLACEMENT OF FLUORINATED AQUEOUS FILM-FORMING FOAM WITH FLUORINE 7
FREE FIRE-FIGHTING AGENT
https://www.govinfo.gov/content/pkg/PLAW-116publ92/pdf/PLAW-116publ92.pdf

https://pollution-waste.canada.ca/environmental-protection-registry/requlations/view?1d=114 8
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Emerging chemical risks in Europe — ‘PFAS’

Emerging chemical risks in
Europe — ‘PFAS’

It is currently not possible to perform in-depth environmental and health risk assessments of all
chemical substances in use in Europe because of the great variety of chemicals and their diverse
uses. New and legacy chemicals continue to be released into Europe’s environment, adding to the
total chemical burden on Europe’s citizens and ecosystems. Early identification of emerging risks
is one of the activities of the European Environment Agency (EEA). This briefing summarises the
known and potential risks to human health and the environment in Europe posed by a group of
very persistent chemicals, the per- and polyfluorinated alkyl substances (PFAS).
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Key Messages

Qmprising more than 4 700 chemicals, per and polyfluorinated alkyl substances (PFAS) are
a group of widely used, man-made chemicals that accumulate over time in humans and in
the environment.

Dtional monitoring activities have detected PFAS in the environment across Europe. The
production and use of PFAS in products has resulted in the contamination of drinking water
supplies in several European countries. In some highly polluted areas, concentrations of
perfluorooctanoic acid (PFOA) and perfluorosulfonic acid (PFOS) in drinking water were
above the limit value for individual PFAS proposed in the 2018 recast of the EU Drinking
Water Directive (EC, 2017).

iman biomonitoring has detected a range of PFAS in the blood of European citizens.
Though the levels for the most prevalent, studied and regulated PFAS, PFOA and PFOS are
decreasing, levels of more ‘novel’ PFAS are increasing. In some areas, concentrations of
PFOA and PFOS in the most exposed citizens were above proposed benchmark levels for
adverse effects in humans.

@de to the large number of PFAS chemicals, a substance-by-substance risk assessment and
management approach is not adequate to efficiently prevent risk to the environment and
human health from a single PFAS or mixtures of them.

Qking precautionary risk management actions for groups of chemicals and promoting the
use of chemicals that are ‘safe-and-circular-by-design’ could help to limit future pollution.

What are PFAS and what are they used for?

PFAS are a group of more than 4 700 man-made chemicals (OECD, 2018), the two most well-known
of which are perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS) (Box 1). PFAS
are used in a wide variety of consumer products and industrial applications because of their unique
chemical and physical properties, including oil and water repellence, temperature and chemical
resistance, and surfactant properties. PFAS have been used in firefighting foams, non-stick metal
coatings for frying pans, paper food packaging, creams and cosmetics, textiles for furniture and
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outdoor clothing, paints and photography, chrome plating, pesticides and pharmaceuticals. Very
limited information is available regarding which specific PFAS are used in which applications and at
what levels in Europe.

Box 1

PFAS are a group of organic chemicals that contain a stable (unreactive)
fluoro-carbon segment. Polyfluorinated PFAS contain both fluoro-carbon
and hydro-carbon segments where the non-fluorinated part can degrade
and ultimately form perfluorinated PFAS acids, such as PFOA and PFOS.
While the long-chain PFAS accumulate in humans, animals and
sediment/soil, the short-chain PFAS accumulate in the environment
(German EPA, 2017, 2018) due to their persistency and high mobility in air
and water. The OECD provides further information on groups of PFAS.

Why are PFAS a concern?

PFAS either are, or degrade to, persistent chemicals that accumulate in humans, animals and the
environment. This adds to the total burden of chemicals to which people are exposed (Evans et al.,
2016) and increases the risk of health impacts. Of the relatively few well-studied PFAS, most are
considered moderately to highly toxic, particularly for children’s development. Figure 1 summarises
current knowledge of the health impacts of PFAS.

Figure 1. Effects of PFAS on human health

Publications > Emerging chemical risks in Europe — ‘PFAS’ > Emerging chemical risks in Europe — ‘PFAS’

31


https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV-JM-MONO(2018)7&doclanguage=en

Publications

—— High certainty

---- Lower certainty
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Sources: US National Toxicology Program, (2016); C8 Health Project Reports, (2012); WHO IARC, (2017); Barry
etal., (2013); Fenton et al., (2009); and White et al., (2011).

People most at risk of adverse health impacts are those exposed to high levels of PFAS, and
vulnerable population groups such as children and the elderly. Fewer studies have investigated
effects on biota (Land et al., 2018). Throughout life, people and animals accumulate PFAS in their
bodies. In 2018, the European Food Safety Authority (EFSA) re-evaluated the multiple lines of
evidence of PFOA and PFOS toxicities, which resulted in significantly lower provisional ‘safe’ limits,
known as the ‘tolerable weekly intake’ (TWI) (EFSA, 2018). The assessment concluded that a
considerable proportion of the European population is expected to exceed the TWI due to intake of
PFAS from food and drinking water.

Costs to society arising from PFAS exposure are high, with the annual health-related costs estimated
to be EUR 52-84 billion across Europe in a recent study (Nordic Council of Ministers, 2019). The
study notes that these costs are likely underestimated, as only a limited range of health effects (high
cholesterol, decreased immune system and cancer) linked to exposure to a few specific PFAS were
included in the estimates. In addition, PFAS pollution also affects ecosystems and generates costs
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through the need for remediation of polluted soil and water. Such costs are currently difficult to
assess since information on the number and scale of sites contaminated with PFAS in Europe and on
how PFAS impact ecosystems is lacking.

What are the main sources of environmental PFAS pollution?

= Production and use of PFAShave been the main sources of PFAS contamination over time
(Wang et al., 2014a, 2014b; Hu et al., 2016) for instance from fluoropolymer production
installations and from the use of PFAS-containing firefighting foams (Figure 1). Other sources
include PFAS produced and applied to textiles and paper and painting/printing facilities (Danish
EPA, 2014). Less is known about potential releases of PFAS from other uses such as oil
extraction and mining (Kissa, 2001), and the production of medical devices, pharmaceuticals and
pesticides (Krafft and Riess, 2015).

= PFAS in consumer products, such as textiles, furniture, polishing and cleaning agents and
creams, may contaminate dust and air, while food contact materials can contaminate food
(Nordic Council of Ministers, 2019; Danish EPA, 2018). Drugs and medical devices may be other
sources.

= Emissions to the environment occur via industrial waste water releases, as well as emissions to
air from industrial production sites followed by deposition onto soil and water bodies. Industrial
and urban waste water treatment plants are also a significant source of PFAS, via air, water and
sludge (Hamid, et al., 2016; Eriksson et al., 2017).

= Reuse of contaminated sewage sludge as fertilisers has led to PFAS pollution of soil (Ghisi et
al., 2019) and water in Austria, Germany, Switzerland and the US (Nordic Council of Ministers,
2019). The recycling of PFAS containing materials such as food contact materials and the
formation of volatile fluorinated gases during waste incineration (Danish EPA, 2019) are other
possible sources of PFAS pollution.

Where are PFAS found in Europe’s environment?

PFAS are ubiquitous in the aquatic environment and organisms (Valsecchi et al., 2013) across
Europe, and have been detected in air, soil, plants and biota (Houde et al., 2006). Areas around
industrial production, manufacturing and application sites have been found to be particularly
contaminated by PFAS. This has led to contaminated drinking water around factories in Belgium, Italy
and the Netherlands, and around airports and military bases in Germany, Sweden and the United
Kingdom (IPEN, 2018; Hu et al., 2016). The total number of sites potentially emitting PFAS is
estimated to be in the order of 100 000 in Europe (Nordic Council of Ministers, 2019).

Generally, regulated PFAS have been substituted with other short-chain and polymeric PFAS.
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Regrettably, several of these ‘novel’ PFAS and their short chain degradation products are also
persistent. In particular, short-chain PFAS accumulate in the environment and have been found to
contaminate surface, ground- and drinking water (Eschauzier et al., 2012; Sun et al., 2016; Gebbink
et al., 2017), and accumulate in plants (Ghisi et al., 2019), which may lead to increases in human
dietary exposure.

Novel PFAS are increasingly detected (Xiao, 2017) in European surface waters. PFAS water pollution
has been identified in countries across Europe, including Austria, Denmark, France, Germany, the
Netherlands and Sweden, as well as outside the EU. Several PFAS are sufficiently volatile to be
considered long-range transboundary air pollutants, implying that emissions outside Europe are
transported into Europe where they may accumulate in cold areas such as the Arctic (EEA, 2017).
The well-known and regularly monitored PFAS (mainly perfluorinated acids) account only for a
fraction of the chemical burden from PFAS present in human blood, the environment and wildlife
(Koch et al., 2019).

While both well-known and novel PFAS have been detected in drinking water in non-EU countries
(Xiao, 2017; Kaboré et al., 2018; Dauchy, 2019), at present there is little monitoring data available in
the EU for drinking water. A case study by the World Health Organization (WHO) documents the story
of PFAS contamination of the drinking water of 21 municipalities in the Veneto region of Italy.
Industrial activity in the area had polluted both surface waters and ground water, as well as the
drinking water of approximately 127 000 citizens (WHO, 2017). Monitoring conducted by the
authorities of the Veneto Region found PFOS in 63-100 % of the locations sampled and PFOA in

100 % of the sites.

For comparison, the European Commission proposed a limit value of 0.1 ug/L for each individual
PFAS in the 2018 recast of the EU Drinking Water Directive. This draft limit value was exceeded by a
factor of 130 for PFOS and 66 for PFOA in samples taken in the Veneto Region.

PFQOS and their derivatives are included as a priority hazardous substance under the EU Water
Framework Directive (EU, 2013), with a much lower Environmental Quality Standard (AA-EQS) limit
value of 0.65 ng/L (0.00065 pg/L) in inland surface waters and 0.13 ng/L in seawater. Member States
are due to report on compliance with the PFOS EQS by 2021. Samples taken in 2013 in Northern
Europe exceeded this EQS in 27 % of river sites and 94 % of Baltic Sea and Kattegat seawater
(Nguyen et al., 2017).

What are the main routes of human exposure to PFAS?

The main exposure pathways for human and environmental exposures are shown in Figure 2. For
the general population, PFAS sources include drinking water, food, consumer products and dust
(EFSA, 2018). In food, fish species at the top of the food chain and shellfish are significant sources of
PFAS exposure. Livestock raised on contaminated land can accumulate PFAS in their meat, milk and
eggs (Ingelido et al., 2018; Numata et al., 2014). Direct exposure may also come via skin creams and
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cosmetics (Danish EPA, 2018; Schultes et al., 2018) or via air from sprays and dust from PFAS-
coated textiles. There is little knowledge on uptake via skin and the lungs, which can be severely
affected by PFAS (Ngrgaard et al., 2010; Serli et al., 2020). Consumer exposure may also occur via
other routes such as via floor, wood, stone, and car polishing and cleaning products. Groups that
may be exposed to high concentrations of PFAS include workers and people eating or drinking water
and foods contaminated via PFAS treated food contact materials (Susmann et al., 2019). Though
PFAS are used in drugs and medical equipment, there is little information on exposure via these
routes.
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Figure 2: Typical PFAS exposure pathways
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PFAS are transferred in the womb from mother to child and unless exposure decreases with age, the
PFAS body burden increases due to bioaccumulation (Koponen et al., 2018). Evidence of internal
PFAS exposure in humans is available from several national human biomonitoring studies conducted
inside and outside Europe. Men generally have higher PFAS body burdens and serum levels
(Ingelido et al., 2018) because they excrete fewer PFAS. For the most regulated PFAS, such as
PFOA and PFOS, consistent declines have been observed over the past 10-20 years in Europe (e.g.
in Belgium, Denmark, Finland, Germany, Spain and Sweden). This decrease in levels in humans is
likely to result from reduced exposure as a result of regulatory and non-regulatory action on
consumer products, such as food contact materials (Susmann et al., 2019) and textiles (Greenpeace,
2017).
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PFASs listed under the
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Overview
Overview

Per- and polyfluoroallyl substances (PFASs) are chemicals that have partially or completely fluorinated carbon
chains of varied lengths. These substances are used in almost all industry branches and many consumer products
(Gliige et al. 2020). The most-studied PFASs are perfluorooctane sulfonic acid (PFOS), perfluorooctanoic acid
(PFOA), and perfluorohexane sulfonie acid (PFHxS).

PFOS, its salts and PFOSF:

In 2009, the Conference of the Parties listed PFOS, its salts and perfluorooctane sulfonyl fluoride (PFOSF) in Annex B to the
Stockholm Convention (decision SC-4/17). To facilitate the implementation of the Stockholm Convention with regard 1o newly lisied
POPs, the Conference of the Parties adopted a work programme, including on PFOS, its salts and PFOSF (decisions SC-4/19, SC-5/3
and SC-6/7). In 2018, following the evaluation of the continued need for PFOS, its salts and PFOSF, the Conference of the Parties
amended Annex B to remove several of the specific exemptions and acceptable purposes for PFOS, its salts and PFOSF (decision
SC-9/4).

= UNEP/POPS/POPRC.2/17/Add.5: Risk profile for perfluorooctane sulfonate
» UNEP/PCPS/POPRC.3/20/Add.5: Risk management evaluation for perflucrooctane sulfonate
» UNEP/POPS/POPRC.4/15/Add.6: Addendum to the risk management evaluation for perfluorooctane sulfonate

PFOA, its salts and PFOA-related compounds:

In 2018, the Conference of the Parties listed PFOA, its salts and PFOA-related compounds in Annex A to the Stockholm Convention
(decision SC-9/12). The Secretariat, in consultation with the POPs Review Committee, developed an indicative list of substances
covered by listing of PFOA, its salts and PFOA-related compounds. The list is to be updated periodically.

= UNEP/PCPS/POPRC.12/11/Add.2: Risk profile for PFOA, its salts and PFOA-related compounds

s UNEP/POPS/POPRC.12/INF/5: Additional information relating to the risk profile for PFOA, its salts and PFOA-related

compounds

UNEP/POPS/POPRC.13/7/Add.2: Risk management evaluation on PFOA, its salts and PFOA-related compounds

UNEP/POPS/POPRC.14/6/Add.2: Addendum to the risk management evaluation on PFOA, its salts and PFOA-related

compounds

« UNEP/POPS/POPRC. 17/INF/14/Rev.1: Updated indicative list of substances covered by the listing of PFOA, its salts and
PFOA-related compounds -

PFHxS, its salts and PFHxS-related compounds:

In 2022, the Conference of the Parties listed PFHxS, its salts and PFHxS-related compounds in Annex A to the Stockholm Convention
(decision SC-10/13), The Secretariat, In consultation with the POPs Review Committee, will be preparing an indicative list of
substances covered by listing of PFHxS, its salts and PFHxS-related compounds. The list is to be updated periodically.

» UNEP/POPS/POPRC.14/6/Add.1: Risk profile for PFHxS, its salts and PFHxS-related compounds
» UNEP/POPS/POPRC.15/7/Add.1: Risk management evaluation on PFHxS, its salts and PFHxS-related compounds
» UNEP/POPS/POPRC.15/INF/9: Initial indicative list of PFHxS, its salts and PFHxS-related compounds

Long-chain perfluorocarbexylic acids (LC-PFCAs), their salts and related compounds:

The POPs Review Committee is currently reviewing LC-PFCAs, their salts and related compounds, proposed for listing in Annexes A,
B and/or C to the Stockholm Convention.

» UNEP/POPS/POPRC.17/7: Proposal to list long-chain perflucrocarboxylic acids, their salts and related compounds in Annexes
A, B and/or C to the Stockholm Convention on Persistent Organic Pollutants

The registers for specific exemptions and acceptable purpose are maintained by the Secretariat on the Convention website,

PFASs under the
Stockholm Convention

PFQOS PFOA

chm.pops.int/Implementation/Industrial POPs/PFAS/Overview/tabid/5221/Default.aspx 2/3
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CAS No. 1763-23-1 (PFOS)
CAS No. 307-35-7 (PFOSF)
HS Code: 2904 90

Full Name: Perfluorooctane sulfonic acid (PFOS), its salts and
perfluorooctane sulfonyl fluoride (PFOSF)

Trade Name: PFOS; FC-95

Synonyms: heptadecafluoro-1-octane sulfonic acid:
heptadecafluorooctane sulfonic acid; perfluorooctane
sulfonate;

Example of salts: potassium perfluorooctane sulfonate;
lithium perfluorooctane sulfonate; ammonium
perfluorooctane sulfonate, diethanolammonium
perflucrooctane sulfonate; tetraethylammonium

perfulorooctahne sulfonate; didecyldimethylammonium
perflucrooctane sulfonate.

Uses:

Historically, PFOS has been used for a variety of products due
to its surface-active properties, surface resistance/repellency
to oil, water, grease or soil. PFOS is both intentionally
produced and formed by degradation from & large group of
related substances, referred to as PFOS-related substances.
Intentional uses of PFOS can be found in electric and
electronic parts, fire fighting foam, phote imaging, hydraulic
fluids, leather, paper and textiles.

Hazards and Risks to human health and the
environment:

High bioaccumulation of PFOS have been found in notable
concentrations in Arctic animals, such ds polar bear, seal,
bald eagle and mink, tropical biota, birds and fish.

Human toxicity with PFOS affects the liver, kidney,
thyroid, fecundity, leading to cancer formation.

Due to its long-term persistent accumulation, humans,
wildlife and the environment continues to be exposed.

Reference

1.

Risk management evaluation on perfluorooctane sulfonate. Stockholm
Convention on Persistent Organic Pollutants. 2007.
UNEP/POPS/POPRC.3/20/Add.5

PubChem. Open Chemistry Database. Perfluorooctanesulfonic Acid. 2005.
[https://pubchem.ncbi.nim.nih.gov/compound/
Perfluorooctanesulfonic_acid#section=Top)

United States Envirenmental Protection Agency. EPA. Health Effects Document
for Perfluorooctane Sulfonate (PFQS). 2014.




POPs Chemicals
sRerfluorooctanoic acid (PFOA),
its%salts and PFOA-related compounds

CAS No. 335-67-1

HS Code: 29159090

Full Name: Perfluorooctanoic acid (PFOA), its salts and PFOA-
related compounds

Synonyms:

Perfluorooctanoic acid (PFOA), including any of its branched
isomers; lts salts; PFOA-related compounds which, for the
purposes of the Convention, are any substances that degrade
to PFOA, including any substances (including salts and
polymers) having a linear or branched perfluoroheptyl group
with the moiety (C5F15)C as one of the structural elements;

Uses:

PFOA, its salts and PFOA-related compounds are used widely in
the production of fluoroelastomers and fluoropolymers, for
the production of non-stick kitchen ware, food processing
equipment. PFOA-related compounds, including side-chain
fluorinated polymers, are used as surfactants and surface
treatment agents in textiles, paper and paints, firefighting
foams. PFOA has been detected in industrial waste, stain
resistant carpets, carpet cleaning liquids, house dust,
microwave popcorn bags, water, food, and Teflon.
Unintentional formation of PFOA is created from inadequate
incineration of fluoropolymers from municipal solid waste
incineration with inappropriate incineration or open burning
facilities at moderate temperatures.

Hazards and Risks to human health and the
environment:

PFOA is identified as o substance of very high concern
with @ persistent, bioaccumulative and toxic structure for
the environment and living organisms. PFOA-related
compounds are released into the air, water, soil and solid
waste, and degrade to PFOA in the environment and in
arganisms. Major health issues such as kidney cancer,
testiculor cancer, thyroid disease, pregnancy-induced
hypertension, high cholesterol have been linked to PFOA.

O
CF3(CF2)sCFs~ OH
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0.010 PFNA Perfluoronanonoate
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0.010 PFOS Perfluorooctane sulfonate
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DavidYa@sviva.gov.il : 97NX)T mysnNa

17249

YNNI N9 97N

125290 NHNY NYYN

,29)) 12,7 DNIY 232 N7 N
9195024 DOV

,27 DYV

5x9Y23 (PFAS) 1993 %359 YW M09 AITON 11131

DN 1 1OND) 7N2220N NNNY TPIRIY? DTN — PTI Y2V ,0TR” NMNY ,NNYIN DYLN DIIN NN 1NN
PFAS nnawmnn N9%¥a 535913 WIiN YN AR 9TONNDN 3NN DNNN N98Y SYONY MmN Yy (7194 yav

.DNA YWD MOIND DN

:19N2 VNI DXRNN DM

INTIIY ¥PI
2N MNINKRN DMWY RS (Per- and polyfluoroalkyl substances) PFAS nsyapn o%pas .1
,M2970 DMV APY DTN 2 PD) DMV DNN NPV M NPION MOIYNIY DD NNPHR ONWN
D22 VSN PN MIMIIYNN TPINY 109N DN ,NPNYN 792 DN DI N
D ,)9Y IONT MIYINNDT NINMNHD MNON OHY2 DM/IN DY 27 190NN DXIADNN PN DHMN .2
MMV MYNYN PFAS n¥ap 10N DPTIN NINON YW1 DM PNV 1PN MITNIY 19) DMIND)
YAV SNYT DODIN ; DYDY MININD MDY : XNNTI ,0227 DINIYM PR DY MDY DY TIND 2N
DYIDIN NIXPHRN NOVYNN ITNDY WK 2122 P ; DTN DOIIND NIV 210¥0 G0N ; 01720 DI
("PFAS” :15n5) 1oN
NN MPOWN %Y%) HYWA O NDIY 25 NMVYN HAPD 1N DYPIIID NP NYND ,MNINKD DNV .3
PYIVOIN,27NINI IPOYI — DIWYN 2INI DD MMNMPNRALNMNY 992 9Pr¥a DAYIN NYYNI MYP
NPYMN TYNNN IDINT 1IOVYN) DIITY PNV N NPIONX MOIWNa PFAS »indt ingm no Ny
JON DINNIN DY DOYMYHYN DN DNIIN
UNN YNNI PIPD INNN NNV NI NIY 2ADYN DININD NWN ,NIANIN PN VNPV XD 4
D11992 INN (MY YLD NRIPNNY NPV NN ,TNDINN NIIYN DY 712N N TH DY)
NP2 D)
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2y DMDIN GN) DYD2)NN OIDII 1DPNN Y2IYNN DIV N2 MPTH ,NINKRD NWYN ToNNa 7290 .5
29 N9 NI HNIWIA NWND MYNHINND 998 NNt 0y T .0 PFAS »20901 vy
1990 Y5 DONY XY NNT NNOYNN B919INT YWINIWN NNINNY

DINNN PIN MDD NIPN VIAPY NADN NNNY TIVAD TPIN MND NNYPY G DY T NINT .6
Y MDND NOYON KD 11D TYY 3D, (782399912 Y9N N7 N 79INAY - 19NY) 1993-)vnN 02510010
SINIY NNYN NN DIIINY 2NYA )N DOP KDY D) DY ) DY I

SAYIARN DTPNA 192382 DIYY YW IIN D2919INY NDIWNAY MINDNN NN NNT NNY .7

INIWIA 093 IMNENIIN PEAS-Y haswnn n'mne9an N1oon

NOWYNI MNOPN NPMINMIANT NNIDY BYIYA MYTIND DT DNINKD DNWYL NN .8
NVIYA ,NPDO ,TA02 DYDY ,D1NVOND GTIVD TV JLIDY OO NOYYY ,PFAS manand
OMN NN DIPI9NN NDY VYN TYUN ,TN1NA D328 DXININ DX DININ DY DN T ©INN
LDTRDY 129205 1H1913 09I0NY

IUN (19192977 1 onY) PFAS -5 nown 9272 mnoian Tavn Ty mora MmN Yy vo»aa .9
mMAdINN NNaWNN PoN 0NN WX , PFOA-Y PFOS v 0115 1NNy (2021 Y9N3 DON9
0»an *annwn 19pa PFAS

SYNIYIN 928N 2992 NYN D2190N DIIMINY NAYWN NP 2D XYN 9310 Mynwn .10

VY ,-PFASH nnavnmn ma1oand »oNIw N MN8N NOYN INX IPYY PUNND XDMIN NXT NIND .11
VPP NXIT DN, 0NN M, AW N NI -NDUNN MNPN NN

NN VINY NIVNA ORIV DX MDIND YIDVN DINNYD THNVINT NNDN OTPY \omn Ty .12
L IN D19IND NS NOVN TYWNN

N NODI YMIDNI N ANIND 9NN VIDNIN NMINNIN PNYN ~=~

ON 13,0 797 9P'¥a nYNInn PFAS »1mnY naswnnw 75 by oryrasn oiya 0239 0¥9pnn .13
WD DTHY I NPIN IN DITIT NI NN XN ;IPIAD DININNY DINMWYN DMV T1T
00 PFAS »1mn 9UN MOy %% 298Pa Y2YONRNN ¥INIWN apy 1Y) ,N2220Y DONONNY
DN DXOWINND) DN DXDDN KON YPIPY DNV DN NYN DXIMN 0N YVINMT 29991
MnNa

ANSHIND ,PIPNN AN MIND IPP¥a R¥NY HNIYWA ©INNN 2032 PFAS Yv 01191 05 wnsa by .14
MATN DITP YN %295 Oy 1N NHYNNN STIUN DMNTPN HNT NNY 1IN 29 298P YINIUN
A557 DYMINND NN 19D NOW 1295 298P WINIY)
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MNP (PFAS) n9ya »15y1 53190 9272 MWK IR0 IRNNDND D00 MY NN 2020 120V902 .15
MMPNA IR DXHBNYI NP MNDN PTAIUR (7DD MY PO IN 74PN 1 1PND) DNIWI DN
) NOIYN TY NN DINN HMIY NIPNR HY G0N ,APDN MNHN DNV NPON YMTPAY DD
Y1 SN2 YINIWI MY HY N1YNIADN MNNIND NN 2IYNI 19IN2 MAPYN ,MNINND NMNYN
JINAY NP3 23081 B919INA 1PIAN)

MMIAPN NN OXIN OPNR NNV SNITPI INYDIY DTN 2D NV IPON MIRHINNY 0N .16
M2 OYMYHYNI DI INYD) ,NMINIIN TIVNI YT DY 21NN YN 19IND YOIN IWNR PTIPN 1PN
9N MTYY THNDA NPIN YNITPI NJIDA PIPPD MINNK PND DNV DINNI OINN

0299091 D299IN2 BN BN TYUNN NN ¥INN TUNR NINT NIV NI 3 WYNN NDIY NNY MINY .17
SNPEN NN YIDY JDIND NINVWN N3 O) NYYS BN 1N

DMWY NIVY DINNN N2 DXIRYI TUN ,TNPNI DX THY DXINDINA I2YTH D PIXY ¥ 1t 1Y) .18

05193 IMVMHIIN AN

600 YY 9, a9 1% by TN NN »a PFAS -5 2»nn ypn nyap nnp ,0vno o) .19
O 1pn ypnnr 191D PFOA Y 4059\0495133 200 -3 PFOS 5w (PPT) 9155\0953)

19INI JPNN NN MINMAN TIVN DY DONYN M NPND NSYONN DTYNN NNDIN ,2020 Y9 ToNNa .20
DY ,INVN P2 ,ND0INN RN NVONN 21PN PN 1YAPIY 0119299 ONNNA ,NDON NM2DIND MONIN
IRV PNV ONI IR DN MIXNDIN DY NN WIAND IWUN ,DO¥0 NIND DN MY IPD
NYYUN ,OMN NORN IN 222N TUNR D89N NIYY D720 119 299NN MTINYN YYNN 9IND)
2190 DNIYN NN

.2 NODI DMINMDN) NT ANINY DXNNN IPONN DPVINDIN DITIVYN PNYN ==~

NN PRNYN MO, PFAS-N nnavnn ndya »aoyn S onnmon RO 2 ,wyTnd 2wn 21
AON DMPIND NYYN AN NN DY NNM RV NITON WNY

NP DIDVN PPN NPDIWN — BNHNPIVY NINN Y9 DY DINONX DINNIND DIDIND XD ,WITY T .22
N2 0NN (POPs - Persistent Organic Pollutants) 079 X5 0») 1IN 0010 D*I0N
MDY NMINN DRIY? TUNR)Y ,NADM DTN

TOTNYN NIIMD DY DY MDY NYINNN DNYY 7N ,MNNKND NN NITYNR DIV ORIV G Dy .23
AON DMINMINA YINIWM MMM DR ITOND -NDP0N NONY MAIND DY ,NI1IUND

. NODIT DNIMDNI NT ANDNY DN ,DIINPIVY MINNMI IIN DXIMIN DY DO99Y190 PNYn =---
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Y2 M NP Y MO , DP¥5 MONNN IR BIIVIND NOYYNN NNDDN NINY ,T9Y 90N .24
JOYMNINN B99INT WINIYN NDIND) N8O NYapy

(EU, 2019) PFOA »>oypxn Tnoxn Y POPs -0 mpn 29 5y Yann PFOS )oYy RN TndNa .25
YREACH) 09921373 05230 MR, 15790 ,01w) MPN NNN DD DX92INN INNAVNI DXININM)
DOYPNN TINND DINIPN IN DIINPHN DN DNMINON 9915 ,(2006 297NN TINND)

1998 Y8192 VIOY Y DY YN Nyno mvY PFAS -5 nnnam N9wn o 1dann 9IND ,qona .26
TS DPOYY DI NPNIDY NPYYD NPMIN ,PFAS NS5 00)min 1Py mpyy» nvnn Sy
D998 MMNIN T DY NN PFAS 859 maon xisnd

DY NNDIANN ,DWPMIIIY AN PRN NNNDN YT DY NINTIN PORNPRND TIMNRN DY NDOPPTN .27
N2LVP TN 2.PFAS 0101 »9n 0'MLa 00 NYNY DY YNNI DINIAN DMININNY NOPVLIND TN
MINSDON DY MPIYT NV NMPNIN DY ,PNYN M2 DMONDIOPNN PFAS 0mnn "9y NN nyawp
JON DN

XD ,PFAS 019010 N¥2P 911779 1PNIND 1IN MY> ,MIwn M1 NY2I0 WK ,PYIVOINI .28
NYIND MNNN NM2IY DN DXIMIN DINNID NN NYIP NN N0 ONINYDN NI MINTN
3.9 MV MIN,DINPTN MOLYOINN

N¥YNIN (enHealth) N2°200 MINIID NTYNN MIYIVDIND MPNT YNNIV NONX ,T292 1T XD .29
NW» MPADN N2A0N NINIAY MTYN MYIVDIN AN Y D53 PFAS -5 nawnin NN 9y
.DNYYN NNNONY 077 DY NNOM ,PFAS — 1 npn ma’ava 0»nn OOWIND Y9890

NP9 9272,27.8.2020 DA DI NIYIN DY NNV NVINN NI ,NMINOP NPTNA 1D IO .30
21901 MNXT ,MP>T2 N2»NN NVONNN .PFAS -5 no>wnn Sva Ny 03 movn HY MM
4. DINNNNN DIDID NN NPNN NVINNN G0N .OMIMIN INYMY OMIN MNPNI

ovn "Emerging chemical risks in Europe — "PFAS™” : 9272 'NOPNRN TINRN DIDID PRy ~--
D NODIY YMDMI MY ANINY GN8N ,12.12.2019

NNNY TIYNN DY NMIVIVORN N2WAN TIDIN NI ,XYNT DY NITON MWNA NIOND NIDN RHONT .31
DN YV ONADN NNND OY TTINNND NIVNA NPN NI TIDIN NN IWR IPIININRN N0
JON DYDY DIHVY NP NNV MNIND NYD NOWAN NN IYON DIININA DINN MDY YPIP

https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas !

https://ec.europa.eu/environment/pdf/chemicals/2020/10/SWD_PFAS.pdf 2
https://www.environment.gov.au/protection/publications/pfas-nemp-2 3

4
https://www.waterboards.ca.gov/board decisions/adopted orders/drinking water/2020/pfas go 2020 0b3 1&3'3/&?"
6100001 T1j7'A | 15 1.1 | 3408 72028 0003 [dtw pdif 1
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https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas
https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas
https://ec.europa.eu/environment/pdf/chemicals/2020/10/SWD_PFAS.pdf
https://www.environment.gov.au/protection/publications/pfas-nemp-2
https://www.waterboards.ca.gov/board_decisions/adopted_orders/drinking_water/2020/pfas_go_2020_0003_ddw/pfas_go_2020_0003_ddw.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/drinking_water/2020/pfas_go_2020_0003_ddw/pfas_go_2020_0003_ddw.pdf

,02P3 NMNY ) PODY 273 NPNJNDVNI DTN NN PODY IYIDIY NNV MIIN MNVIVON TND
SNV MY onn 099 PFAS -2 590 mbbhon

NINDNY 90N — HNIWIA 8NN

M2 DNYY NV NYYI XD, 1NV M2 PFAS 1155 90 9y PR DRI 003 nwydinn nnva .32
DN NN P N0V OINYN

YY) NY 19 1Y O9IN ,D09I0HN DIIMINN PIN2 19I0N 99IND 095w PFAS -n tmN ,qona .33
MNNN AP NPTIND NNIPN PPN (79N :191D) N2X200 NNNY WD NNNIN MONDL VIV
.PIND 17-112,10 Y0 %9 DY 1OR D¥IDIN N2Y NPTIN

,0IX1N2 ONOY DN ,0N2 YIDVWN MOIX PNYY 021NN DD NYIP N NIPN MIPNN KOO .34
AOPA T WIDIUN HY NPV NITON NP ROY 31 ,119) DI YPIP )M 2T

©9120 1IN DNOIDN DMIMIN PIN NIDN NN NNNY TIVND NNMPN NIDNDN NNDY ,NINT NND .35
) 15 9N ©2IIIN YINIWN Y NIT0N) NYANNY N9N1N DIYSY NA%aDN NINNY T9UNn Yy »5
L099Y NAYVN MNPNI DIIMIND NV 29N ,¥PIP2) D12 DINN DNPN NY'aP DYY HHyab

NYTONN IDNY YYNT NXD NN XD NDXN NINID N PNV NITOX MDWN 2D PINY NN .36
LDMPYN NOOWNI MMOYY T52),0°H2 DXIMND 11D NMDYY Hray

D2%20N NNNY IYH MMV

NWI NXIN DT PIN WX DY NNNHN XIN N220N NNND W 001001 DININD PINY ONNNA .37
AVINAD VINN DO NNPN PPN

NNIT,DVINY NIVN 295 ,0O9¥T NP 1272 NHPN PPNND YN WD 10-12 DXYD 90 ,ONNNA .38
DM INX DMWY 2D MIAPTY ,DINK DINPOV 290 IN , DUV 111N NIDDN NTHI IN DM
,OMIDNN ,DNY2YN ,DPINI , 0N INDNN ,ONDIN ,ONIN» DN, 0N¥» 7272 MNNN DNYY
MMIYRIN NIDINA DOVNANN DXIDIND NDOYI IR NNVO VN ORYI TIY .DNA WIDIWM DNPIND
,ONX» DN YIDOWN DMDIDN DININA 1INV I2T2 ANPN PPNNY NI ,NIYN NIDIND N
.DNPINM DNMDNN ,0NIYN 0PI ,0N2 INDNN ,DNDIN ,DNIX»  DNIIY

, NN NINID PIYD MDWN NOMY D0 NONIN PFAS-5 noswnn nonINean moon XD .39
VIPIY WYY Y3Y,N2IN NMIDNDY T NMIDXDIA NONT,NNPNN MHPNND MYIN MIND YD 03NID DN
SNIWa PFAS 521990 5W 759909949 990X M3y NHYNHN PN PPNNDY DTN DITYN
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PIXD DONNNA,NDINN NAIVY DIVAD DD 1D NN DTV, NPDIIN NMIYID TINIY MONON WD .40
DYDY ,NDOYONY 7NN DMP ON PNNAY MYIN NANND ,MIND NHMPY DIPN ,INOIND .ONNWNN
DY TN NNT PN

PFAS n01n n7y3a »25y10 7110102 w1ndwn IRNIND THIMINI DYDY MDD NHMP 12 ,)NT NIpNa 41
WYNN DY MPTH MNINKN DMWY 2D DTN NN DXV DN MNPHRY DNYIND wwNim
99w HY N30 NHYSN ,NIDIDN NWN 291D NN DY XN RYNN NITOND NPNOVHNI M1
NYNN NITONY NYINI NDIYD NVIPI NAINN YoNIMN NYTH

123) PHND DID) NYNINN NEINN /3 HRIYS N 7861703 97¥72 PYN VNMVN DV PIAT I O .42
DINH ININ NN 9PTDNY 928N MW DY NHVINND NPINKRA NVY -MIND HI-MIND)..” : (8.5.06
MY MHNNN MINDN NN DPYAND NN ,NIN NYYNID NYIND NPINK .IMIY NI MINDNHY DN
.0 NVITANLZMDNON DY NNOYAN M2»NN MIXOINY NN DD

NMONON 1A PNT PNX> TMDNN THY ,NPNTIIVN MO NIY NP MYIN NN DY, TON NN 43
MYINY NI DY NIONN MWD RPN MDD : ININA 692-691 12 715 ,(1996-YWN) NOON1NN
N9Y MAY MWIN DY NN 19295 .MONDN NPYIN NX NIYD YT ,1IYN MDDI 29D, NMN DOYan
YT INN 29D NN DIPONDY ,MHNDN NN HIYINY T8 W DN DINNNN NIPNI NPYWH , MDY
0.0 NVYTNNI..2aD N2INN

NN NP 229PNA YWINIWN NN 11D TUN DNPN MPND MYSNNA DI1vad wn Yy ,ORNNA .44
HNIYIA DN MNPNHI DMNENIN NYIN owy PFAS

(=224

by 991 ;NI 2199 1IN NN N2%2DN NNNY TIVNN TV 099920 1IN ,DOYD NNNN DD NINY 45
007997 012N YINIWN AR MY TUR NNIPN PPNNDY PINA IMNID 97N HIYab 4un
1990 0990 13 a8 WD PFAS-2 59505 ¥13n Y53 »M0509 nnnn Ny Hivah ;ou0
SINYI22 IPIDY T93) IRAY? NN NINYN MIINND N NN INHNDY 920810 192UN’

.DTPNA TNAVN DY NN 46

,227 1202

MY, 92 Iy, DN PV

/\5 \S‘
~ n PN DRI MNP BINN WK
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‘NIan

[N (Per- and polyfluoroalkyl substances PFAS ) NI"2'2XNIRITD™191 NI 77RNIKI7OXI9 NIAIDAN
JDI2NN IR NIXAR T 7Y DNNIMN DYNNAND 077100 'ON'0 [9IKA DIXIMN D7D NXIAP
D"I9'Y N'X'Y7 NIYNYNAI NNTIPN NRAN 7¢ D'YAIRD NRYN 700 OTRD T2 DNXM Q78 NRNON
,0'01 NIN2NN *19'¥] PFAS-N NNSWNN NIAIDAN KIXN7 [N .0'ANDI [AY,0IN 1191 D' T'AYN DNIXIMI
NIAPN NIYNYN 90112 .170wN '0IN 7¥ TIT'2 NNinal |ITA NITINA,0'TA1 001 [AY 'NIT D'90IND
NWYI 271 (0'R9T 120) 07T 09711 7w NI9MIYW MADY D'UNWAN 1A 'O¥ZA NN 1dYNd DA NN
JNAXNI'NITRN NDIYNN 0712 2NN YIN'Y [N

TNIXK7 120XN7 D'V D71 D'PI9NN DRI VYNDI TNI'N D'A'X'D DAWNY PFAS-N NNswnn 0'77'n'
7V ,T20N 72V nivoswn'? nNa7 n21%y PFAS 7 no'wn ' 71y NNDonn .0TRN 9121 IXK N2'201 10 [T
NIN97 qwna PFOA 2 D'ANITA DYDY ' DX NIFOIPDIX D D71y TIV .NINNSNNN 72V1 [10'NN Ndwn
N"7V 2110102 NXRIZNNY DA 0'1'0 0NN NVIZAA NY*AD ,7NVO7IdN NN NY*YN 1720 NIY
.0 772 nmwnn Ny'wa

'n NP9OKX NIDIWNAI 0'A NNIPNA D71V *AnN2 PFAS-N NNOWNN NIADIN IXXN] NIINNKRD DY)
298w N'NY NI PFAS W 010 DTIDM IXYN] 2020 NIWA VXIAY DN NIYY 7w p0a .n' Ny
[21 UK 12D 7Y [IA'X [7NNY7 JMOoN NIT'P2 DINN ' PFAS 7w D'NIynwn DTN IX¥N1 NXT DY
D1IY NINIPAL NIZI09 217'0 MNX NNN 77T NIDY 121D DN 27T N'NYN MNX NNN : D1IY DNKY

JNOTRI QY - NOIVN NITYY? D'DINO NEON 'NIT 72 |21 'RAX NOIVN NTY 1IN0 NIT'Y72 , YK

NIXMAY Npn ' V1 NIXMAN YN T 7Y Nanmnn ,NA'20I NIXMA? NI NDNN NNAoN]

.PFAS-7 N9'wn Ndyn7 11712 11012 WIN'Y nwy1 12,07 Y170 77NN 71Y1 N0l

Nniv'y
NNA0N2 DT NN'AT INONY DA 15-1 D'WI WNN : 19-66 D'R7'A2 D'ONNWN 20 N'7'D ap7NNn N"oIDIX
7D NN 'RAPKR DIXR] NN N7X D'9SNNWN .2020 7'19X-IXINQ9 D'YUTINA DITN TIT |)YJ'7 DT NniNn
T2V IR A7NNN .NYTN NnNd0n 0910 2V mnn 0'aNNYNN 72 .078 0'DMINNA XN 7w 0T 'MAIN
NAYIN DYNI DITX TIT |AN 7 DTN |7]1'7 NAVIN OTN NIN'AT JIMIA ]2 NUV'0NANIR v 'm'o'm nTyi

NU'0N2IINA NTAYNTZ WA N7 7V IN7W1 NIN'MATR .NINNAN TIYN 7W 112'%N NI NTAYNI [IONKYT
NONN TVNNULPE90 NIYX¥NAXKA NNO791 D'7P'M'DN 'TIDM ITTAI DY N'INNAAY ANaNIN — A7
ITTN1 NIN'ATA .tandem mass spectrometer with electrospray ionization source (LC—ESI-MS/MS)3
PFPA, PFHx, PFHpA, PFOA, PFNA, PFDA, PFUdA, : nn0791 PFAS nnownn D'7i7'n' 12 7w D'TIDM
NN'N K7 N'INNAQY 1020111 — [A171K NV'0N2MINA DRINYT .PFDOA, PFBS, PFHXS, L-PFHpS, L-PFOS

7NN2 0'9SNNYNN 7¢ DI D'VI9Y7 NYWN
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NIXRXIN

I7'NI NIN'ATN 20 )N 12-2 X¥Nnd PENA .Nim'aTn 722 18801 L-PFOS |21 PFHXS , PFOA: D'77'n' nwI7w
PFPA, PFHx, :17T2lw D'7'n'DN 12 JIMNn nyavy 7w 0NN .Ta71 NiNaT wi7wa X¥nd L-PFHpS
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CAS No. 1763-23-1 (PFOS)
CAS No. 307-35-7 (PFOSF)
HS Code: 2904 90

Full Name: Perfluorooctane sulfonic acid (PFOS), its salts and
perfluorooctane sulfonyl fluoride (PFOSF)

Trade Name: PFOS; FC-95

Synonyms: heptadecafluoro-1-octane sulfonic acid;
heptadecafluorooctane sulfonic acid; perfluorooctane
sulfonate;

Example of salts: potassium perfluorooctane sulfonate;
lithium perfluorooctane sulfonate; ammonium
perfluorooctane sulfonate, diethanolammonium
perfluorooctane sulfonate; tetraethylammonium

perfulorooctahne sulfonate; didecyldimethylammonium
perfluorooctane sulfonate.

Uses:

Historically, PFOS has been used for a variety of products due
to its surface-active properties, surface resistance/repellency
to oil, water, grease or soil. PFOS is both intentionally
produced and formed by degradation from a large group of
related substances, referred to as PFOS-related substances.
Intentional uses of PFOS can be found in electric and
electronic parts, fire fighting foam, photo imaging, hydraulic
fluids, leather, paper and textiles.

11-13, Chemin des Anémones
1219 Chatelaine, Switzerland

Email: brs@brsmeas.org

Website: www.pops.int

Secretariat of the Basel, Rotterdam and Stockholm Conventions

Tel: +41 22 917 8271 21

Hazards and Risks to human health and the
environment:

High bioaccumulation of PFOS have been found in notable
concentrations in Arctic animals, such as polar bear, seal,
bald eagle and mink, tropical biota, birds and fish.

Human toxicity with PFOS affects the liver, kidney,
thyroid, fecundity, leading to cancer formation.

Due to its long-term persistent accumulation, humans,
wildlife and the environment continues to be exposed.

Reference

1. Risk management evaluation on perfluorooctane sulfonate. Stockholm
Convention on Persistent Organic Pollutants. 2007.
UNEP/POPS/POPRC.3/20/Add.5

2. PubChem. Open Chemistry Database. Perfluorooctanesulfonic Acid. 2005.
(https://pubchem.ncbi.nlm.nih.gov/compound/
Perfluorooctanesulfonic_acid#section=Top)

3. United States Environmental Protection Agency. EPA. Health Effects Document
for Perfluorooctane Sulfonate (PFOS). 2014.
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’Rerﬂuorooctanmc acid (PFOA)'

itS'salts and PFOA-related compounds

CAS No. 335-67-1

HS Code: 29159090

Full Name: Perfluorooctanoic acid (PFOA), its salts and PFOA-
related compounds

Synonyms:
Perfluorooctanoic acid (PFOA), including any of its branched
isomers; Its salts; PFOA-related compounds which, for the
purposes of the Convention, are any substances that degrade
to PFOA,

polymers) having a linear or branched perfluoroheptyl group

including any substances (including salts and

with the moiety (C;F;5)C as one of the structural elements;

Uses:
PFOA, its salts and PFOA-related compounds are used widely in
the production of fluoroelastomers and fluoropolymers, for
the production of non-stick kitchen ware, food processing
equipment. PFOA-related compounds, including side-chain
fluorinated polymers, are used as surfactants and surface
treatment agents in textiles, paper and paints, firefighting
foams. PFOA has been detected in industrial waste, stain
resistant liquids, house dust,
food,

Unintentional formation of PFOA is created from inadequate

carpets, carpet cleaning

microwave popcorn bags, water, and Teflon.
incineration of fluoropolymers from municipal solid waste
incineration with inappropriate incineration or open burning

facilities at moderate temperatures.

Vo

Secretariat of the Basel, Rotterdam and Stockholm Conventions
11-13, Chemin des Anémones
1219 Chatelaine, Switzerland
Tel: +41 22 917 8271

Email: brs@brsmeas.org

Website: www.pops.int

2

Hazards and Risks to human health and the

environment:

PFOA is identified as a substance of very high concern
with a persistent, bioaccumulative and toxic structure for
the environment and living organisms. PFOA-related

compounds are released into the air, water, soil and solid
waste, and degrade to PFOA in the environment and in
organisms. Major health issues such as kidney cancer,

testicular cancer, thyroid disease, pregnancy-induced
hypertension, high cholesterol have been linked to PFOA.

O

CF3(CF2)sCF;~  OH

Reference

1. Risk management evaluation on pentadecafluorooctanoic acid (PFOA,
perfluorooctanoic acid), its salts and PFOA-related compounds. Persistent
Organic Pollutants Review Committee. 2017; UNEP/POPS/POPRC.13/7/Add.2

2. Addendum to the risk management evaluation on perfluorooctanoic acid (PFOA),
its salts and PFOA-related compounds. Persistent Organic Pollutants Review
Committee. 2018; UNEP/POPS/POPRC.14/6/Add.2

3. Toxipedia. PFOA. 2010. (http://www.toxipedia.org/display/toxipedia/Teflon+-
+Sticky+When+It+Comes+to+Health?src=search)

4. Green Facts. 2017. Hazards and risk associated to Perfluorooctanoic acid (PFOA),
its salts and PFOA-related substances.
(https://www.greenfacts.org/en/pfoa-cookware-waterproofing/index.htm)

5, European Chemicals Agency. ECHA. MEMBER STATE COMMITTEE SUPPORT
DOCUMENT FOR IDENTIFICATION OF PENTADECAFLUOROOCTANOIC ACID

(PFOA)PFOA). 2013.
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Emerging chemical risks in
Europe — ‘PFAS’

It is currently not possible to perform in-depth environmental and health risk assessments of all
chemical substances in use in Europe because of the great variety of chemicals and their diverse
uses. New and legacy chemicals continue to be released into Europe’s environment, adding to the
total chemical burden on Europe’s citizens and ecosystems. Early identification of emerging risks
is one of the activities of the European Environment Agency (EEA). This briefing summarises the
known and potential risks to human health and the environment in Europe posed by a group of
very persistent chemicals, the per- and polyfluorinated alkyl substances (PFAS).
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Key Messages

Qmprising more than 4 700 chemicals, per and polyfluorinated alkyl substances (PFAS) are
a group of widely used, man-made chemicals that accumulate over time in humans and in
the environment.

Dtional monitoring activities have detected PFAS in the environment across Europe. The
production and use of PFAS in products has resulted in the contamination of drinking water
supplies in several European countries. In some highly polluted areas, concentrations of
perfluorooctanoic acid (PFOA) and perfluorosulfonic acid (PFOS) in drinking water were
above the limit value for individual PFAS proposed in the 2018 recast of the EU Drinking
Water Directive (EC, 2017).

iman biomonitoring has detected a range of PFAS in the blood of European citizens.
Though the levels for the most prevalent, studied and regulated PFAS, PFOA and PFOS are
decreasing, levels of more ‘novel’ PFAS are increasing. In some areas, concentrations of
PFOA and PFOS in the most exposed citizens were above proposed benchmark levels for
adverse effects in humans.

@de to the large number of PFAS chemicals, a substance-by-substance risk assessment and
management approach is not adequate to efficiently prevent risk to the environment and
human health from a single PFAS or mixtures of them.

Qking precautionary risk management actions for groups of chemicals and promoting the
use of chemicals that are ‘safe-and-circular-by-design’ could help to limit future pollution.

What are PFAS and what are they used for?

PFAS are a group of more than 4 700 man-made chemicals (OECD, 2018), the two most well-known
of which are perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS) (Box 1). PFAS
are used in a wide variety of consumer products and industrial applications because of their unique
chemical and physical properties, including oil and water repellence, temperature and chemical
resistance, and surfactant properties. PFAS have been used in firefighting foams, non-stick metal
coatings for frying pans, paper food packaging, creams and cosmetics, textiles for furniture and

Publications > Emerging chemical risks in Europe — ‘PFAS’ > Emerging chemical risks in Europe — ‘PFAS’
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outdoor clothing, paints and photography, chrome plating, pesticides and pharmaceuticals. Very
limited information is available regarding which specific PFAS are used in which applications and at
what levels in Europe.

Box 1

PFAS are a group of organic chemicals that
contain a stable (unreactive) fluoro-carbon
segment. Polyfluorinated PFAS contain both
fluoro-carbon and hydro-carbon segments
where the non-fluorinated part can degrade and ultimately form
perfluorinated PFAS acids, such as PFOA and PFOS. While the long-chain
PFAS accumulate in humans, animals and sediment/soil, the short-chain
PFAS accumulate in the environment (German EPA, 2017, 2018) due to
their persistency and high mobility in air and water. The OECD provides
further information on groups of PFAS.

Why are PFAS a concern?

PFAS either are, or degrade to, persistent chemicals that accumulate in humans, animals and the
environment. This adds to the total burden of chemicals to which people are exposed (Evans et al.,
2016) and increases the risk of health impacts. Of the relatively few well-studied PFAS, most are
considered moderately to highly toxic, particularly for children’s development. Figure 1 summarises
current knowledge of the health impacts of PFAS.

Figure 1. Effects of PFAS on human health
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—— High certainty

---- Lower certainty
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i.e. pregnancy loss .
(i.e. pregnancy loss) Testicular cancer

Low sperm count and mobility -
** Increased time to pregnancy

. Pregnancy induced
hypertension/pre-eclampsia
(increased blood pressure)

Sources: US National Toxicology Program, (2016); C8 Health Project Reports, (2012); WHO IARC, (2017); Barry
etal., (2013); Fenton et al., (2009); and White et al., (2011).

People most at risk of adverse health impacts are those exposed to high levels of PFAS, and
vulnerable population groups such as children and the elderly. Fewer studies have investigated
effects on biota (Land et al., 2018). Throughout life, people and animals accumulate PFAS in their
bodies. In 2018, the European Food Safety Authority (EFSA) re-evaluated the multiple lines of
evidence of PFOA and PFOS toxicities, which resulted in significantly lower provisional ‘safe’ limits,
known as the ‘tolerable weekly intake’ (TWI) (EFSA, 2018). The assessment concluded that a
considerable proportion of the European population is expected to exceed the TWI due to intake of
PFAS from food and drinking water.

Costs to society arising from PFAS exposure are high, with the annual health-related costs estimated
to be EUR 52-84 billion across Europe in a recent study (Nordic Council of Ministers, 2019). The
study notes that these costs are likely underestimated, as only a limited range of health effects (high
cholesterol, decreased immune system and cancer) linked to exposure to a few specific PFAS were
included in the estimates. In addition, PFAS pollution also affects ecosystems and generates costs
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through the need for remediation of polluted soil and water. Such costs are currently difficult to
assess since information on the number and scale of sites contaminated with PFAS in Europe and on
how PFAS impact ecosystems is lacking.

What are the main sources of environmental PFAS pollution?

= Production and use of PFAShave been the main sources of PFAS contamination over time
(Wang et al., 2014a, 2014b; Hu et al., 2016) for instance from fluoropolymer production
installations and from the use of PFAS-containing firefighting foams (Figure 1). Other sources
include PFAS produced and applied to textiles and paper and painting/printing facilities (Danish
EPA, 2014). Less is known about potential releases of PFAS from other uses such as oil
extraction and mining (Kissa, 2001), and the production of medical devices, pharmaceuticals and
pesticides (Krafft and Riess, 2015).

= PFAS in consumer products, such as textiles, furniture, polishing and cleaning agents and
creams, may contaminate dust and air, while food contact materials can contaminate food
(Nordic Council of Ministers, 2019; Danish EPA, 2018). Drugs and medical devices may be other
sources.

= Emissions to the environment occur via industrial waste water releases, as well as emissions to
air from industrial production sites followed by deposition onto soil and water bodies. Industrial
and urban waste water treatment plants are also a significant source of PFAS, via air, water and
sludge (Hamid, et al., 2016; Eriksson et al., 2017).

= Reuse of contaminated sewage sludge as fertilisers has led to PFAS pollution of soil (Ghisi et
al., 2019) and water in Austria, Germany, Switzerland and the US (Nordic Council of Ministers,
2019). The recycling of PFAS containing materials such as food contact materials and the
formation of volatile fluorinated gases during waste incineration (Danish EPA, 2019) are other
possible sources of PFAS pollution.

Where are PFAS found in Europe’s environment?

PFAS are ubiquitous in the aquatic environment and organisms (Valsecchi et al., 2013) across
Europe, and have been detected in air, soil, plants and biota (Houde et al., 2006). Areas around
industrial production, manufacturing and application sites have been found to be particularly
contaminated by PFAS. This has led to contaminated drinking water around factories in Belgium, Italy
and the Netherlands, and around airports and military bases in Germany, Sweden and the United
Kingdom (IPEN, 2018; Hu et al., 2016). The total number of sites potentially emitting PFAS is
estimated to be in the order of 100 000 in Europe (Nordic Council of Ministers, 2019).

Generally, regulated PFAS have been substituted with other short-chain and polymeric PFAS.
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Regrettably, several of these ‘novel’ PFAS and their short chain degradation products are also
persistent. In particular, short-chain PFAS accumulate in the environment and have been found to
contaminate surface, ground- and drinking water (Eschauzier et al., 2012; Sun et al., 2016; Gebbink
et al., 2017), and accumulate in plants (Ghisi et al., 2019), which may lead to increases in human
dietary exposure.

Novel PFAS are increasingly detected (Xiao, 2017) in European surface waters. PFAS water pollution
has been identified in countries across Europe, including Austria, Denmark, France, Germany, the
Netherlands and Sweden, as well as outside the EU. Several PFAS are sufficiently volatile to be
considered long-range transboundary air pollutants, implying that emissions outside Europe are
transported into Europe where they may accumulate in cold areas such as the Arctic (EEA, 2017).
The well-known and regularly monitored PFAS (mainly perfluorinated acids) account only for a
fraction of the chemical burden from PFAS present in human blood, the environment and wildlife
(Koch et al., 2019).

While both well-known and novel PFAS have been detected in drinking water in non-EU countries
(Xiao, 2017; Kaboré et al., 2018; Dauchy, 2019), at present there is little monitoring data available in
the EU for drinking water. A case study by the World Health Organization (WHO) documents the story
of PFAS contamination of the drinking water of 21 municipalities in the Veneto region of Italy.
Industrial activity in the area had polluted both surface waters and ground water, as well as the
drinking water of approximately 127 000 citizens (WHO, 2017). Monitoring conducted by the
authorities of the Veneto Region found PFOS in 63-100 % of the locations sampled and PFOA in

100 % of the sites.

For comparison, the European Commission proposed a limit value of 0.1 ug/L for each individual
PFAS in the 2018 recast of the EU Drinking Water Directive. This draft limit value was exceeded by a
factor of 130 for PFOS and 66 for PFOA in samples taken in the Veneto Region.

PFQOS and their derivatives are included as a priority hazardous substance under the EU Water
Framework Directive (EU, 2013), with a much lower Environmental Quality Standard (AA-EQS) limit
value of 0.65 ng/L (0.00065 pg/L) in inland surface waters and 0.13 ng/L in seawater. Member States
are due to report on compliance with the PFOS EQS by 2021. Samples taken in 2013 in Northern
Europe exceeded this EQS in 27 % of river sites and 94 % of Baltic Sea and Kattegat seawater
(Nguyen et al., 2017).

What are the main routes of human exposure to PFAS?

The main exposure pathways for human and environmental exposures are shown in Figure 2. For
the general population, PFAS sources include drinking water, food, consumer products and dust
(EFSA, 2018). In food, fish species at the top of the food chain and shellfish are significant sources of
PFAS exposure. Livestock raised on contaminated land can accumulate PFAS in their meat, milk and
eggs (Ingelido et al., 2018; Numata et al., 2014). Direct exposure may also come via skin creams and
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cosmetics (Danish EPA, 2018; Schultes et al., 2018) or via air from sprays and dust from PFAS-
coated textiles. There is little knowledge on uptake via skin and the lungs, which can be severely
affected by PFAS (Ngrgaard et al., 2010; Serli et al., 2020). Consumer exposure may also occur via
other routes such as via floor, wood, stone, and car polishing and cleaning products. Groups that
may be exposed to high concentrations of PFAS include workers and people eating or drinking water
and foods contaminated via PFAS treated food contact materials (Susmann et al., 2019). Though
PFAS are used in drugs and medical equipment, there is little information on exposure via these
routes.
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Figure 2: Typical PFAS exposure pathways
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PFAS are transferred in the womb from mother to child and unless exposure decreases with age, the
PFAS body burden increases due to bioaccumulation (Koponen et al., 2018). Evidence of internal
PFAS exposure in humans is available from several national human biomonitoring studies conducted
inside and outside Europe. Men generally have higher PFAS body burdens and serum levels
(Ingelido et al., 2018) because they excrete fewer PFAS. For the most regulated PFAS, such as
PFOA and PFOS, consistent declines have been observed over the past 10-20 years in Europe (e.g.
in Belgium, Denmark, Finland, Germany, Spain and Sweden). This decrease in levels in humans is
likely to result from reduced exposure as a result of regulatory and non-regulatory action on
consumer products, such as food contact materials (Susmann et al., 2019) and textiles (Greenpeace,
2017).
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Despite the decreases in long-chain PFAS levels in human blood, concentrations of PFOA and PFOS
measured in human blood still exceed the EFSA benchmark dose levels (known as BMDLg). This is
particularly true for children and highly exposed sections of the European population (Buekers et al.,
2018). The BMDLg5 reflect the concentration in blood at which critical effects occur (cholesterol effects
for adults and immune-toxicity for children) and are the basis for the provisional TWIs for PFOA and
PFOS (EFSA, 2018).

The above mentioned human biomonitoring study in the Veneto Region investigated human
exposure to PFOA and PFOS in the period 2015-2016 among 257 Italian residents of contaminated
areas and 250 residents of background areas (Ingelido et al., 2018). The PFOA blood concentrations
of residents of contaminated areas were 9-64 times higher than those of the background population.
For PFOS, the levels were 1.4-1.6 times higher. Levels of PFOA in the highly exposed population
were 0.2 to 26 times greater than the EFSA BDMLg5, while for PFOS, the figure was 0.3-1.3 times. EU
research projects, such as Human Biomonitoring for Europe (HBM4EU) (Box 2), are currently
working to produce a representative picture of PFAS exposure for the European population, as well
as investigating links between exposure and health effects.

Box 2

The Human Biomonitoring for Europe (HBM4EU) initiative is a 5-year EU
Horizon 2020 research programme designed to translate human
biomonitoring science into policy-relevant knowledge. A main task within
the project is to generate representative chemical exposure data for the
European population through harmonised human biomonitoring. PFAS is
one of the 18 HBM4EU priority substance groups investigated by HBM4EU
to better understand exposure and effects on health.

How can consumers avoid PFAS?

It is difficult for citizens to totally avoid exposure to PFAS. Using PFAS-free personal care products
and cooking materials and avoiding direct contact with PFAS-containing products helps to reduce
exposure. Decreased exposure to PFAS may be achieved by using consumer products from green
labels and buying brands free from PFAS. General and specific guidance to consumers and business
on how to find PFAS-free alternatives is provided by consumer organisations and some national
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institutions (see Danish EPA, German EPA and Swedish KEMI).
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Decreased exposure to PFAS may be achieved by using consumer

products from green labels and buying brands free from PFAS
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What is being done in the EU and globally?

Measures to reduce PFAS pollution are in place, mainly addressing well-known PFAS substances
and their precursors. PFOS and PFOA are listed under Annex A of the Stockholm Convention on
persistent organic pollutants (POPs), implying that parties to the Convention should ‘eliminate the
production and use’ of the chemicals.

At EU level, PFOS is restricted under the EU POPs Regulation (EU, 2019). PFOA and its precursors
are currently restricted under the Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH) regulation (EU, 2006), including their presence in products made or imported into the EU.
This will soon be replaced by a new restriction under the POPs Regulation, which will have more
limited derogations, following a decision taken at the Stockholm Convention.

A number of other PFAS are on the REACH list of Substances of Very High Concern (SVHCs). In
June 2019, GenX (a short-chain PFAS substitute for PFOA in fluoropolymer production) was the first
chemical added to the SVHC list on the basis of its persistent, mobile and toxic properties posing a
threat to drinking water and the environment. Several PFAS are on the Community Rolling Action
Plan for evaluation over the coming years. As mentioned above, PFOA and PFOS are priority
hazardous substances under the Water Framework Directive (EC, 2017; EU, 2000).

Across Europe, several countries have been active in monitoring PFAS in environmental media as
well as in humans and products. Some countries have set national limit values for water and soil
(Denmark, Germany, the Netherlands and Sweden), for textiles (Norway) and for food contact
materials (Denmark). Several EU Member States have set drinking water limits for specific PFAS and
for groups of PFAS (Dauchy, 2019). In June 2019, Denmark announced a ban on PFAS-treated food
contact materials, to enter into force in 2020.

Looking ahead

With more than 4 700 known PFAS, undertaking substance-by-substance risk assessments and
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comprehensive environmental monitoring to understand exposure would be an extremely lengthy
and resource-intensive process. As a result, complementary and precautionary approaches to
managing PFAS are being explored.

This includes the regulation of PFAS as a class, or as subgroups, based on toxicity or chemical
similarities. The proposal to establish a new ‘group limit’ value for PFAS of 0.5 ug/L, in addition to
limits for 16 individual PFAS of 0.1 pg/L in drinking water under the recast of the EU Drinking Water
Directive is currently under consideration at EU level. Such measures can be supported by cost-
effective and targeted monitoring of PFAS in the environment to provide early warning signals of
pollution.

In June 2019, the European Council of Ministers (EC, 2019) highlighted the widespread occurrence
of PFAS in the environment, products and people, and called for an action plan to eliminate all non-
essential uses of PFAS (Cousins et al., 2019).

The move towards zero pollution requires that product life cycles are made safer from the start
(Warner and Ludwig, 2016), based on the concept of safe-and-circular-by-design (van der Waals et
al., 2019). This approach offers opportunities to protect the health of Europe’s citizens and
environment at the same time as driving innovation for safer chemicals.
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SPVYPINT N3N YV DYPN2INN N2NYDN NINY PLIYN MAYPY NN 1INV 1Y WY

MADINA YPIPI DM MINIPN DINYY 1272 ,PTPY 91D ,XAN 1PYN DA DINON NPNY NHYI ,qona .7
NN NPX2 MNYD NPV NIV TIAYD NIVNI IR,V OIT DIRWNIINA "PFAS m»onn
NYDN NITORD DYDY D00

DYTPA NADN MININ DY MANYN 71272 TANINN NIYN MAVPNN NYIN NN ,DO¥0 MNIRN DD NIND .8
NN NP OIPPY DAY DMDIN DOYY DOVNINN DXINNN PNYN NYIAP YD OINIAD NN ,MNININ

SN INYN HNONDY 92VNNY 1DPWN 1HON DMINMIN 12 28N NYNINDY PFAS-1 919005 ¥3130 9923 1099
SNDNN NN WD TO2) HNIY NITHA NMONVYN MIINND

.DTPM TNIVWN DY DTN .9
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,27 DYV

IN9wra (PFAS) H9y3 %3591 HW 519999919 DITON 1 )10
(5.7.2021 DN ANON ,28.6.2021 DM D3ININ ;10.5.2021 DPN NINIM : PIIWD)

:1919) 7125200 NNNY ORIV NTHN — PTY YAV ,DTR” NNMNY ,NNYIN DYLN NIV PHN NN 1IN
nYaP 9373 NN DWY HNRY 28.6.2021 DN TANINY NANNAD 5.7.2021 OPN NNMIAD TVNNI ,("47ON”
Y25y YIDIWN DX TTONNN PPN NV INNN NPY DYDY NINNY NADIYEN NN NVIY HY PNYN

:9NY VNS BxNNa Yo PFAS nnawnn nya

:19N9) N2X20N NNNY TIVNN 2D NYIIT 1Y ,PNTIAV PNIYA TVOXR DYV ANON NOWI 10.5.2021 DY .1
9219 PFAS nnawnn n95y2 515902 Yindwn DX ITONNDN Y1109 INNND NPXY Dy (r19wnny
(7PVYNRAN NI9NY :1OND) DN VIOV NDIND

N2IWAN NPIDIN NN VI YN THYVN ANIN N’ND NHWI ,28.6.2021 DY ,MIVYNIN AY NWND .2

(ramannr :onY) PFAS nnavnn nvdya »x15yna vindown 9272 TIvnn DY nymnyn

VPV NX VDY DIAPY NYPI2 12 TPOX DYV NANN ANON 5.7.2021 DY NHWI ,NT TANOND MYNA .3
YNDADN DN VIV NNNSND INNN NVIoNN ,PFAS -2 vinsy Dignsy nhys nomn v
YN, WANNN TOND DAMY PN T7ORY MDYNM )IXINN DY) 1 NYpa ORI PFAS maoann
(7177OR QYLN NANN ANNY DND) DIDPIIIT INDYN NN DY NIO MPXNIN MIOWN S¥a N
aNONY 4 PYO NI ONNOYND N2 ,ANINL TOVNAY DIMNN DY PRYN DIAPY NYUPMA T NN3
(77O DYV NANNN

PNYM ,0INN D) PNV D1 IVVIY DM TP DY MIXXIN 1272 ONNIN DD O MY IPANININYPATY 4
NOY ,MBOPYN PNIPY DY ,NND INDND YUY 510D UMY D0NN DIMTPN MIRNIN DY
MY YTNRN MDYN NDNN

JON MMV NND TYIN TY DINYLN MIYN YAPNN DIV ,DIN) .5

1"T1 UJD DTN
6100001 T17*n | 15 T.N | 2*IN 71,48 "170 7110 2107
03.566.9940 03.566.9939

contact@adamteva.org.il
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Israel Ministry of Environmental Protection
7KW N1

0'7p'' DIY*I DOIOX X

NIOWN 919N 1779
2021 720090 2

: 71295
2N N2 Ty NN YV TNY
MVAVYN NPSNN D171 NN DINN UNX)
P ¥V DN 21 ¥av DN

PFAS »on 0nin 092900 N7V 225¥10 XY INIYID NNV DNITON : 1190

DONYHOM VNN YR PNY ,2.8.2021 DPHY 5.7.2021 DPH DIXANINY MIYH) WMMNWY Twnna
TIVN PN NN DNWN DININN NTIAY 1IN DINY

.Y 70012 X NaDD PFAS -1 winow D18nsd nDvan non arsn .1

: DN MY NN 00N 2020 H20VIDN IMNYNIN IPON INNNDN - NONYN SN OMTPN OINNNND .2
https: //7www.gov.il/BlobFolder/generalpage/water-quality/he/water-sources-

.status_waterquality burnprotectors.pdf

.DODN MYIONINN 5551 PN 1NDNSN DXAIPN DIWTIND DN NITY WM DD DN
:TINOIAN TIVN INNI DN AT - 072 PFAS mnon Mo v1v»s .3

. https: 7/www.health.gov.il/PublicationsFiles/PFAS.pdf

,NOONN DAPNNY NYa 4,3 DOPON 71568 >N NNNII WTHINKXND T NVONN NOIAPNN DIV .4

NI YOI 29 DY /2 NADID DIMVYD GNNND DNPNN NIND YNNY ,NNNN MIYN THON 0TV

,TPD0N NTYND DIINNYI ,NNT DY .DXADNNN DN DINNI MTYN DY 1PT YNNIV ,00PNN
.DMIPNN NI INNA NMAND PIT PN NTYNN DIPIVLID

2NN 070 ,07NMYYN 0°09v1 PFAS -5 7900 nnnd 050y 0»n»wyn mmpn 10ON Ipo .5
VINNY INKD DION NIYOIN IPON NN

MY 55511 1Y PFAS Rvina 19900 IR OITIY? 9T 0PN D9 N220N DNNY TIwnn .6
DN DXTIVNN MINNI DMIDNIND DMININD MMM 219 YTIVN PIAN NNNN NTIAY MINM
.9 TNV DIDTY) DMWY

& e ©

asbest@sviva.gov.il 02-6553930 ,2MX2["12,7 7XIW' P12 2N
9195024 07w
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18.4.2021
X"OWN/MKR/M
:T2D
NIPNN 92X ,0'2P1MD 5308 - N0V NIV
XN DIPNN 10N
XN
N2'20N NIAND Twnn

nxManN Mwn

MX™M2N TN 120N N1ANSY TN NNVN 1N

.4.,30poNn 71568 ""'n D"OXIY DIPN NMD

ypa .1

1X¥N1 PFAS (Per- and PolyFluoroAlkyl Substances) Nn¥12ppn D™N2'Q0 D'NNM
N NPOOX NIDIYNA 121 DA NNPNR LYpip2a 021V 2NN MINNKD 01wA2
DTN 2O DMy DN NN

N™NY "2 101 DINN "2 PFAS Dt Sy Tyn 2020 Niwn 0NN MNP0
OXWwM

, PFOA (Perfluorooctanoic acid) m2127N 2 XN 021 D21 TOX DMpNNn
122 MNavsn ,PFAS Nnnown’ mo»win ,PFOS (Perfluorooctane Sulfonate)
120N NN2AN ,NMY% NPMIXM NMySYN Man DN MMHV1 DTRN
N'OV1 N"ID'NN N2V NYAD 121 DD/ NMHYDN 10102 NXIPNNGD
ipiplblepibl

, PBT (Persistence, Bioaccumulation and Toxic) - D201 N9X DNIN
.D"2'"W1 NN D202 D'TNRY ,NAY1M MNP DMNA0NNAN
MTT,N2"202 TIXA NAY 1N ,19X NIQIDTN S NN DNYMINoN w2
01221 N2 NMAIY! NP NNAVKNA DINTN TPINN D172 D')pNNS
JID&NNN1 NN DNV 1221 DTXRN
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-1 PFOA TiN™1 (M2 NHyni DYNN9 8) N MDOINX PFAS MAid N
.021N1 DMD™MD N9'WN2A X N MWD 1NN ,PFOS

YK M2 %p DDA ,0mMiwm S TIKN 2N Mand menen PFAS N1a1oTn
DM T SY NMN2M0N NYA9N 27 DMAN DM ,NRIIN D20 XNy
ION

DNPIVY NIAXA & N9N2 19521 ,PFOS -1 PFOA Mo nn "My 15X D2 e
DTXN NMxM2 SV n1ana Npown | (Persistent Organic Pollutant , POPs)
NMN NP2 DNA0KA DNMIRY DP9 "NY2 DMK DMNINA N0
NN NIDYNL Y91 NYDN HXMI09 DY NN NN ,DTXN NInpO2l
.Oma

:PFOS 1 PFOAY NN N8N .2

68 190N N%2aN NN ("O1N'KN IPNN IR D NMTNnN) 2018 NawH 10)
.2017 \1000 Napn, REACH NN NNN PFOA oMY

In Annex XVII to Regulation (EC) No 19072006, the following entry is added:

‘68. Perfluorooctanoic acid (PFOA) 1. Shall not be manufactured, or placed on the market as
substances on their own from 4 July 2020.
CAS No 335-67-1
2. Shall not, from 4 July 2020, be used in the production
EC No 206-397-9 of, or placed on the market in:
and its salts. (a) another substance, as a constituent;
Any related substance (including its salts and poly- (b) a mixture;
mers) having a linear or branched perfluoroheptyl
group with the formula CF - directly attached to (c) an article,
another carbon atom, as one of the structural
elements. in a concentration equal to or above 25 ppb of PFOA
including its salts or 1 000 ppb of one or a combination
Any related substance (including its salts and poly- of PFOA-related substances.
R T OO TSR NN R T

(e) concentrated fire-fighting foam mixtures that were
placed on the market before 4 July 2020 and are to
be used, or are used in the production of other fire-
fighting foam mixtures.

5. Point 2(b) shall not apply to fire-fighting foam mixtures
which were:
(a) placed on the market before 4 July 2020; or
(b) produced in accordance with point 4(e), provided
that, where they are used for training purposes.

emissions to the environment are minimised and
effluents collected are safely disposed of.

2020\784 no1'xn NIpNo REACH niapnn nY2ann Nnavin ,2020 niawa
:NIPN2 N22ANN V19,1202 .DNPIVY NINAX NX N¥NAXNAN
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In Part A of Annex I to Regulation (EU) 2019/1021, the following entry is added:

Substance CAS No ECNo Specific exemption on.i.uterlmedi:tre use or other
specification

‘Perfluorooctanoic acid (PFOA), its | 335-67-1 206-397-9 1. For the purposes of this entry, point (b) of

salts and PFOA-related compounds | and others | and others Article 4(1) shall apply to concentrations of PFOA

“Pertluorooctanoic acid (PFOA), its or any of its salts equal to or below 0,025 mg/kg

salts and PFOA-related compounds” (0,0000025 % by weight) where they are present

means the following: in substances, mixtures or articles.

(i) perfluorooctanoic acid, 2. For the purposes of this entry, point (b) of
including any of its branched Article 4(1) shall apply to concentrations of any
isomers; individual PFOA-related compound or a

(ii) its salts; combination of PFOA-related compounds equal

(iii) PFOA-related compounds to or below 1 mg/kg (0,0001 % by weight) where
which, for the purposes of the they are present in substances, mixtures or
Convention, are any substances articles.

6. By way of derogation, the use of PFOA, its salts
and PFOA-related compounds shall be allowed in
firefighting foam for liquid fuel vapour
suppression and liquid fuel fire (Class B fires)
already installed in systems, including both
mobile and fixed systems, until 4 July 2025,
subject to the following conditions:

(a) fire-fighting foam that contains or may
contain PFOA, its salts and/or PFOA-related
compounds shall not be used for training;
fire-fighting foam that contains or may
contain PFOA, its salts and/or PFOA-related
compounds shall not be used for testing
unless all releases are contained;

{c) as from 1 January 2023, uses of fire-fighting

foam that contains or may contain PFOA, its

salts and/or PFOA-related compounds shall
only be allowed in sites where all releases
can be contained;

fire-fighting foam stockpiles that contain or

may contain PFOA, its salts and/or PFOA-re-

lated compounds shall be managed in

accordance with Article 5.

1 " el 1

(b

(d

e

- - o1

2019\1021 M'O1'XN NIpN2 NUMON N%2aNN — PFOS 2D1n% WA
: DOINPIVY NINX NIX N¥NAXAN

L 169/62 Ofticial Journal of the European Union 25.6.2019

Substance CAS No EC No Specific exemption on intermediate use or other specification

Perfluorooctane sulfonic acid | 1763-23-1 217-179-8 1. For the purposes of this entry, point (b) of Article 4(1) shall apply

and its derivatives (PFOS) 2795.39.3 220-527-1 to concentrations of PFOS equal to or below 10 mg/kg (0,001 %
C.FE.SO.X ) by weight) where it is present in substances or in mixtures.
81772 29457-72-5 249-644-6 . . - S
(X = OH, Metal salt (0-M+) , ’ 2. For the purposes of this entry, point (b) of Article 4(1) shall apply
L S| 29081-56-9 | 249-415-0 to concentrations of PFOS in semi-finished products or articles,
halide, amide, and other de- B . . . h .
rivatives including polymers) 70225-14-8 274-460-8 or parts thereof, if the concentration of PFOS is lower than 0,1 %

A . - by weight calculated with reference to the mass of structurally or
26773-42-3 | 260-375-3 micro-structurally distinct parts that contain PFOS or, for textiles
251099-16-8 | 223-980-3 or other coated materials, if the amount of PFOS is lower than 1
4151-50-2 250-665-8 pg/m? of the coated material.

- - 3. Use of articles already in use in the Union before 25 August
31506-32- -887- Y g
1>06 Z s %16 8874 2010 containing PFOS shall be allowed. Article 4(2), third and
1691-99-2 246-262-1 fourth subparagraphs shall apply in relation to such articles.
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4,3 0"p>n 71568 n"b>x 0 Dapnn 3

NMPMT 09N — Q¥P DN X 12DH D'WNNK) -3 PON 71568 "Ox w1 1PN
0'>mMm S¥ NOY "9 HY NN 71N NMUK/SNN DN 'OV q%p MONY

.2018 Mawn EN 1568-3 "O01'XN pNN NX yAxXN (D'N2 D' X9

MEMT 0791 - QP MOIN X 2D DWNNK) -4 PHN 71568 O8I 1PN
0'>m S NLUY M9 SV NNRYNY 71Nl MUYOSNN DN YY1 qYp MONY
.2018 Niawn EN 1568-4 *917"XN pNN NX YNAxXN (D'N2 DN

DN D'O1TXN DIpNin Y NNTpinAa

It is extremely important that the foam concentrate after dilution
with water to the recommended concentration should not in
normal usage present a significant toxic hazard to life in relation
to the environment.

The current version of Commission Directive 2000/60/CE, Regulations (EC)
No 1272/2008 (CLP) and No 1907/2006 (REACH) apply when considering
the testing of ecotoxicological properties and safety in the work
environment.

XY YOomnn noMH oA J15 T NKRD qQ¥pn MPONY TIXA 2N ,0INKD
215002 - 171190 ,Naraon® onta 0N N"Mmynen Ny N1d>o NN
. D'Mm oM ypp N"val DTRN S (Van ny1) ' vanad n9'wn
1272/2008 napnn ,CE / 2000/60 M2Q'¥1n NXNN ¥/ N'ND1IIN NDAN
-IPXN MIDNN NPT DX DM XD NN ,(REACH) 1907/2006 -1 (CLP)

.NTI2VN N2 MN'02AM NMADIPOPI0

NN 0D"pP NO1N'RA1 INXNA ,DMIPN2 NMTD NDIDIN XD 2% nnann
DX DININ2 DN'N NIX 22211 'N2'Q0N V2NN NX pTaY

NYysinn AM™MNY N9INY nysn .4

NODIN NYIAR T DY 181N 02D NOM DN NMYOX NNy ,SXmn
N'N20 NI NPTSN NI DD ,8IND "OXIWN PN 1N NNIKD
JMN0 X

J1"N2M0 D21 ATNIXMA MpTSn Jaer PFOA 1 PFAS Y¥ napna
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1PN '0IND XN MIXMAN TN 12200 N1ANY Twnn NYpA 19N
NX ,UL 1pN% DN™NN DX 21 '91KN 1pN2 DNMNN XN DX 120X
:'NIXD NODIND NXAN NMTN

3 PPN 71568 ""n "Hxww 1pn 4.1
-X 13 o NN oo 'R po 4.1.1

M2 IX NN 1122 PNYNA1 PFOA 2101 201N 2D XD qQ¥pn MmN -
.(3"P\2"n)0.025 ppm n

IX MM/ N2> PFOA- related compound 221 52 XD q¥pn >N -
.(2"P\ 2"n) 1 ppm HSyn

M2 IX NN N2 NN PFOS 2100 2000 90 X% a¥pn mn -
.(2"P\a"n) 10 ppm n

-27 WO 9oinY -(UL 1pn y1'x) 2 p1o 4.1.2

N2 IX NN 1102 PNYA1 PFOA 2101 200N 9D XD qQ¥pn MmN -
.(A3"P\2"n)0.025 ppm n

X MM N2> PFOA- related compound 227 52 XD q¥pn mon -
.(2"P\ 2"n) 1 ppm Svn

M2 IX NN N2 NN PFOS 2100 2000 90 X% a¥pn mn -
.(2"P\2"n) 10 ppm n

4 p»N 71568 "N 1PN 4.2
-'X 12 WD 9'0INo - 'X P10 4.2.1

M2 IX N 11022 "N%N1 PFOA 210N 200N 9 XY q¥pn MmN -
.(2"P\2"n)0.025 ppm n

X M 1D PFOA- related compound 221 92 XD qQ¥pn MmN -
.(2"P\ 2"n) 1 ppm Svn

M2 IX MM ND™M2 NN PFOS 21010 2000 90 XY a¥pn MmN -
(A"P\a") 10 ppm n

-27 VO 901N -(UL pn yin'k) 2 pho 4.2.2
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M2 IX NN 1102 PNYNA1 PFOA 21010 201N 20 XD qQ¥pn MmN -
.(A3"P\2"n)0.025 ppm n

IX MM N2> PFOA- related compound 221 52 XD q¥pn >N -
.(2"P\ 2"n) 1 ppm HSyn

M2 IX NN N2 M2 PFOS 2100 2000 50 XY a¥pn MmN -
.(2"P\a") 10 ppm n
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259
219 MY NVT IOT Y 1D YY) 2
DYPYD DIV VDION PN YN 07N TIVNID WINRYPN 07N TIVNHN DOM

DINYT MYNNNI

INIW PFAS m215902 winown S 10091 DITON : 11N
5.7.21 DN NANON ;28.6.21 DN 0OINON ;10.5.21 ©YN NIANDN : PO

NON MIDIN DID¥INN DXININ WIDY YNNI PTOND PINTHI TN YPI DY DI 1PONR N9 DN .1

INIYD NNV MNITPA NYN MDIN NINYDON 9272 OINDI Y DY Thna NNy — PFAS

MNNNINNNN YPI O L0957 DY 0DNOYW 7PFAS 121090 :ONIW 280 nNnn NYTra NNXD)
INIY MDD MINMIL DY TWHRNND DPX INNHNY XY NITONI

NNN - M2 X9XPA AN P2 NMSNN — MNNNRD MADIND 2 ,WNT) DN DMATIY GR DY .2

VIO DY DINDN DMD NID MYP MINNY 1200 NIPDY MIIPNI ,NDNN NN YWNN NDD

P79 N2 NP YPI DY TNPNHA NN N2X202 ININSDIN .NPND DY DOPIPITIN DNV

NI 9D XYN NIDLNY NTIVN Y, N2 0NN M2 TNPHNIY ,N22202) OTRD 9N NIV

P2 NNYONN I0IN ;INDIADM IMINIIN PNIPDN NN HISYN (NYN 1NN TN NN INI) 9T
120N NN PMOOYN 110N NNRXIY PAY NITORND MDW MNINY NPIN

NDON NN PVNY YT GMYNL YD DXIANNY NPNOUNHD NNV DXTIVND NNd W PAD NIY .3

NN TNNNY 21NY S1I7H7 NVININ DX INNN N2220N NNND TIVNN DIINY PMNIIANI YNIA0N

DIV 1TNYND DRNND) DNIDNDN DMININ PIN 292 IMIND NN DR ,MONTA DIV 71T
.D2NPIVY NINN

MMYLPY DININ Y1) D) DO 71PY22 DIV NDIVD PN 19D1Y NN TIVNN NN 2VNY .4

T NP PPN MY ONINPIVY MINNX MIYN 1) 1123 Y3¥PA DIPIINNY DY MDA

DYTP DY DILVLOM DNNIN MMY MTIN YN DN XY ,XYN NPHDON MPNIND 712YNY NON

IN 2122398 HY DXIRIYIT DNIPNY 11717257 19I) DXADN NI PN DI 19 1IN NIV YPIIN

925 TIVNN HY NNV DY NRNNIY 7INDA 121THY INKRD (D1 THPYYN DIDPMID DIV PIN NPYPN

NITONI K192 MWD (NAON GN)) NYN NOWA D N2 ,NYIAITIN 2IDOVN MBNT NN, DNV 190N
PO MMDY MPIT,0097TPN DXI9NNN DYTINY ,XWNN DY VP NT

TIVNN 12 JDIND TYUNI NUNINM NVIPNPN DIMONMNN NN HIAPY WP ,DO¥0 MNRN DD NIND .5
— YO ¥P2) 7O PN ,PINY ORNNA ININ NN OWHON

DYP2INNN DMINNN DY DDYIN INONA XWIN DY NRDND NYNLND DMAXN DMININ MM NN .NX
;925 >98P2

19IN,DIPIN JOY INKD IDONX DXININA DIV DN PNIYD NPNIM MDA VDI YN MNXIN DN .2
;I THIPY DMIPNY NN 98P WINOWN NON ,DXDVYNI D190

YN PNIYD 12)) OINPIVY TINX NYNRVND NPTV NNPNN NVPV OIDIAY OMININ MY NN .)
291NV 75 DIVVLON YY NITY HAPY WP, NNPN W12 DY NTIAY 12D NIMPY DI (KD, NN
; N9 Y219 NDN NNOYWN INRD PRI TV TIVAN IV DX YN YAINNDD NOND ONPNND
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Israel Ministry of Environmental Protection

VOUn NWN T
2022 ,72021 8

T25Y

YTNRAY 2PN TNY
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