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List of Abbreviations

Table 1: Abbreviations

Abbreviation Explanation

8:2 FTOH 3,3,4/4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecan-1-ol
Adona 3H-perfluoro-3-[(3-methoxy-propoxy)propanoic acid], ammonium salt
AFFF Aqueous Film Forming Foam

BPR Biocidal Products Regulation

BREF Best Available Techniques Reference Document

CARACAL Competent Authorities for REACH and CLP

CE Conformité Européenne, (European Conformity marking)

CLP Classification, Labelling and Packaging of substances and mixtures
CMR Carcinogenic, mutagenic and toxic to reproduction

coMm European Commission

DiPAPs di-substituted polyfluorinated phosphate esters

DK-MST Miljgstyrelsen (The Danish Environmental Protection Agency)
DTU Technical University of Denmark

DVFA Danish Veterinary and Food Administration

DWD Drinking Water Directive

ECHA European Chemicals Agency

ED Endocrine Disruptor

EEA European Environment Agency

EEB European Environmental Bureau

EFSA European Food Safety Authority
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CONTAM Contaminants in the Food Chain

EPA Environmental Protection Agency

EQS Environmental Quality Standards

ETH Eidgendssische Technische Hochschule

EU European Union

F53-B 2-[(6-chloro-1,1,2,2,3,3,4,4,5,5,6,6-dodecafluorohexyl)oxyl]-1,1,2,2-tetrafluoroethanesulfonic

acid,potassium salt

GenX Commercial mixture from ammonium 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoate and
2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid to substitute PFOA

Hg4-PFOS 1-Octanesulfonic acid, 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluoro- S. 33
HBM4EU EU Human Biomonitoring Programme
IED Industrial Emissions Directive, Directive 2010/75/EU of the European Parliament and the Council on

industrial emissions

Kem Kemikalieinspektionen (Swedish Chemicals Agency)

LC Long Chain

MoBa Norwegian Mother and Child Cohort Study

MonoPAPs Mono substituted Polyfluorinated Phosphate Esters

MS Member State

NEA Norwegian Environment Agency

NFSA Norwegian Food Safety Authority

NGO Non-Governmental Organisation

NIP National Implementation Plan of the Stockholm Convention
NIPH Norwegian Institute of Public Health

Nordic Council Official body for formal inter-parliamentary co-operation from Denmark, Finland, Iceland, Norway,

Sweden, the Faroe Islands, Greenland and Aland

NRCWE National Research Centre for the Working Environment, Denmark
NTE Non Toxic Environment
OECD Organization for Economic Co-operation and Development
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PAHs Polycyclic Aromatic Hydrocarbons
PBT Persistent, bioaccumulative and toxic
PCB Polychlorinated Biphenyl

PFASs Per- and Polyfluorinated substances
PFBA Butanoic acid, heptafluoro-

PFBS Perfluorobutanesulfonic acid

PFCA Perfluorinated carboxylic acids
PFHXA Perfluorohexanoic acid

PFHXS Perfluorohexanesulfonic acid

PFNA Perfluorononanoic acid

PFOA Perfluorooctanoic acid

PFOS Perfluorooctyl sulfonate

PFOSA Perfluorooctanesulfonamide

PFPEs Perfluoropolyether

PFPiAs Perfluoroalkylphosphinic Acids

PFSA Perfluoroalkyl sulfonic acids

PIGE Particle Induced Gamma-ray Emission
PM persistent and mobile

POPs Persistent Organic Pollutants

PPPR Plant Protection Products Regulation
R&D Research & Development

RAC Committee for Risk Assessment
REACH Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006

concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)
RMOA Risk Management Option Analysis

RoHS Directive on the restriction of the use of certain hazardous substances in electrical and electronic
equipment, Directive 2002/95/EC
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Abbreviation Explanation

SAICM Strategic Approach to International Chemicals Management - a policy framework to promote
chemical safety around the world.

SEAC Committee for Socio-Economic Analysis

SEPA Swedish Environmental Protection Agency

SGl Swedish Geotechnical Institute

SLU Sveriges lantbruksuniversitet (Swedish University of Agricultural Sciences)
Stockholm Stockholm Convention on Persistent Organic Pollutants
Convention

STP Sewage Treatment Plant

SVHC Substances of Very High Concern

TDI Tolerable Daily Intake

TOF Time-of-flight mass spectrometer

tpa Tons per annum

vP Very persistent

vPVB Very persistent and very bioaccumulative

vwP Very very persistent

WFD Water Framework Directive

WP Working Package

XRF X-ray fluorescence spectroscopy
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Summary

The “Nordic* workshop on joint strategies for per- and polyfluorinated substances
(PFASs)” was hosted by the Swedish Chemicals Agency? in Stockholm, Sweden on 5-6
April, 2017.

The aim of the workshop was to gather scientific and regulatory experts, identify
common issues related to PFASs, recommend priorities and steps/strategies forwards
and facilitate continued information exchange and cooperation. Participants consisted
primarily of Nordic delegates but also representatives from other regions and arenas
e.g. the ECHA PFAS network.

The workshop consisted of two sections: firstly providing an update on the current
status of work on PFASs, including an update on the current activities and
responsibilities of participating national agencies from Nordic countries and also
Germany and Austria; and secondly identifying possible strategic ways to deal with
PFASs and identifying issues.

Group work focused on four topics: Regulatory, Monitoring, Science and Legacy.
Based upon a list of proposed measures/activities, a strategy was developed and
activities/measures prioritised by a process of critical and iterative discussions. This part
of the work was based on a presumptive “ideal solution” as a thought starter and a
systematic process described in the report. Finally after the workshop, the *Outcomes”
of the workshop were described, agreed on and documented in a short report which
has been previously published and the content of which is also presented in this full
report from the workshop (section 5, Conclusions and Outlook).

* For more information on the Nordic Chemical Group, please read http://www.norden.org/en/nordic-council-of-
ministers/council-of-ministers/the-nordic-council-of-ministers-for-the-environment-mr-m/institutes-co-operative-bodies-
and-working-groups/working-groups/nordic-chemical-group-nkg

2 http://www.kemi.se/

Workshop on joint strategies for PFASs 11


http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/the-nordic-council-of-ministers-for-the-environment-mr-m/institutes-co-operative-bodies-and-working-groups/working-groups/nordic-chemical-group-nkg
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/the-nordic-council-of-ministers-for-the-environment-mr-m/institutes-co-operative-bodies-and-working-groups/working-groups/nordic-chemical-group-nkg
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/the-nordic-council-of-ministers-for-the-environment-mr-m/institutes-co-operative-bodies-and-working-groups/working-groups/nordic-chemical-group-nkg
http://www.kemi.se/

12 Workshop on joint strategies for PFASs



1. Background

Per- and polyfluorinated substances (PFASs) are widely used in society. Individual
PFASs or their degradation products are extremely persistent in the environment and
some are bioaccumulative and toxic. In a survey conducted in 2015, the Swedish
Chemicals Agency estimated the number of PFASs on the global market to be more
than 3,000 (Keml Rapport 7/15).3 The Swedish Chemicals Agency is of the opinion that
the extreme persistence of PFASs is a cause for concern. In addition, many PFASs are
water-soluble and mobile in soil constituting a risk of contamination of drinking water
supplies for a long time. The insufficient knowledge on the uses of PFASs and their
toxicity makes it difficult to estimate the degree of exposure and the risks that PFASs
pose to humans and the environment.

Because risk assessment and risk management activities on PFASs have intensified
during recent years and involve different actors, coordination and interaction between
these activities and actors have become more important. Oversighting, prioritizing and
coordinating these activities could increase awareness and enable identification to
synergies to improve the risk assessment and management of PFASs. A workshop on
joint strategies for PFASs was therefore arranged, primarily focusing on the Nordic
countries, but also involving other EU member states, the ECHA PFASs group as well
as other persons with specific expertise in technical or regulatory issues linked to
PFASs. The main aim of the workshop was to identify common political and regulatory
strategies to prevent health and environmental problems from the use of PFASs.

More specifically, the aims of the workshop were to:

e gather scientific and regulatory experts from the Nordic and other EU member
state authorities, ECHA, the Commission and other arenas;

3 https://www.kemi.se/global/rapporter/2015/report-7-15-occurrence-and-use-of-highly-fluorinated-substances-and-
alternatives.pdf
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e identify common issues related to PFASs, exchange experience from and inform
each other of ongoing initiatives and develop common priorities for regulating
PFASs and defining related strategies and implementation steps;

o facilitate continued information exchange and cooperation between the Nordic
countries as well as other EU member states and actors in the field;

e publish a workshop report in order to extend the debate on PFASs to other
stakeholders.

The workshop “A Nordic workshop on joint strategies for per- and polyfluorinated
substances (PFASs)” was held on 5-6 April 2017 at the Swedish Chemicals Agency in
Sundbyberg, Sweden. Participants from national and European agencies and the EU
Commission attended the workshop. The participant list was complemented by invited
speakers from academia and private actors that work on different aspects of PFASs (see
Annex | —List of Participants).“The workshop was implemented in five steps (Figure 1)
and was followed by the publication of its outcomes.

4 Please note that the present report should not be considered as representing an official position of any of the agencies or
organisations to which the participants belonged.
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2. The Workshop

The workshop consisted of several steps. These are briefly described below and in part
illustrated in a workflow diagram (Figure 1).

Figure 1: Workflow of the Workshop

Step 1. Step 1 —Questionnaire to participants Questionnaire on PFASs to participants

Step 2. Preparation of a thought starter Elements for an “ideal solution” for PFASs

Step 3. Setting the scene: Presentations Part |. What do we know and need to know about PFASs?
on current knowledge on PFASs Part Il. What do we do about PFASs? Ongoing activities.

Discussion in 5 thematic breakout groups, on:
Regulation/Policy: Governance of PFASs (two groups)
Monitoring

Science/ Research

Legacy PFASs

Step 4. Work in breakout groups (day 1)

Step 5. Work in breakout groups and 5 “mixed” groups: selection of a set of measures from the
presentations of the results (day 2) different thematic areas that could be used in combination to
come to a solution for the PFASs problem
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2.1 Pre-workshop activities

2.1.1 Step 1 — Questionnaire to participants

Prior to the workshop, a questionnaire was sent out to the potential participants to gain
an overview on current activities on PFASs in their respective countries. The questions
covered by the questionnaire (see Annex IlIA — Questionnaire sent to the participants)
and answers were compiled (see Annex IlIB — Compilation of Responses to pre-meeting
questionnaire) and circulated to the participants prior to the workshop.

2.1.2 Step 2 - Preparation of a thought starter

A thought starter was developed in order to facilitate discussion at the workshop and
to identify desirable elements of an approach to adequately control the risks from
PFASs. The thought starter was developed based on the answers to the questionnaire
and the information provided by the speakers before and on the first day of the
workshop. It included a work hypothesis on “"How to conclude the never ending story
on PFAS”5 which consisted of eight characteristics that could define a possible solution.
It was clear to the organisers that not all of the elements listed in the thought starter
could be achieved by only one measure or even one set of measures.

Box 1: Work hypothesis: How to conclude the never-ending story on PFAS?

Based on the current state of knowledge and on presentations for the workshop, an “ideal solution”
may have the following characteristics:

e Itwould enable us to fill in data gaps on PFAS, their alternatives, and remediation technologies;

e It would apply to PFASs as a group/groups, as opposed to a substance by substance approach. It
would also be designed to adapt to the evolutions of PFASs themselves, so that ideally there
would be no need to revise the scope. This would also allow to tackle the problem of “pseudo-
substitution”;

5 This expression referred to a recently published article: See 1A Never-Ending Story of Per- and Polyfluoroalkyl Substances
(PFASs)? Zhanyun Wang, Jamie C. DeWitt, Christopher P. Higgins, and lan T. Cousins, Environmental Science &
Technology 2017 51 (5), 2508-2518 DOI: 10.1021/acs.est.6b04806
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e It would effectively regulate not only at the level of substances but also at the level of articles
(including imported ones, see the global scope below);

e PFASs would be allowed for some essential uses that are important for society and strictly
controlled;

e Given the long-distance mobility of PFAS and PFASs containing articles, and the fact that a lot of
production sites are in Asia, the ideal solution should have a global geographic scope;

e The PFASs remaining on the market due to the authorised uses should not be further spread by
recycling — so as not to contaminate waste streams and end-up in articles where they would not
be allowed;

e ltshould enable us to monitor PFASs in the technosphere, the environment and humans;

e PFAS-contaminated areas should be cleaned.

Another aim of this approach was to lift the discussions to a more general level and to
address PFASs as a group. The current regulatory practice addresses chemical risks
substance by substance, which is very time and resource consuming. Furthermore, it
often triggers unintended market activities, in particular regrettable substitutions,
when the restricted substances are frequently replaced by chemically closely related
substances, which therefore exhibit the same or aninsignificantly better environmental
or health performance. A group approach could overcome some of these problems by
concentrating the authorities’ intervention and creating synergies in assessment and
risk management as well as by making future markets of (groups of) PFASs more
predictable regarding expected requlatory actions.

After discussion within the groups, some changes were made to this thought
starter which formed a base for agreeing on the final outcomes.

2.2  Workshop activities

The workshop started with selected presentations to update the participants on the
current knowledge on PFASs (step 3). After the presentations, the thought starter was
presented to the participants and they were divided into groups to work on potential
ideas to tackle the PFASs problem, which they presented to all the participants (steps
4 and 5).

Workshop on joint strategies for PFASs 17



2.2.1 Step 3. Setting the scene: Presentations on current knowledge on PFASs

The workshop started with an informative session. The presentations were divided into
two parts. Part | reflected the current state of knowledge and the information gaps on
PFASs, with a focus on the composition of the group PFASs, known uses and assumed
trends and intrinsic properties that characterize the group. In part I, ongoing activities
such as regulation, monitoring, remediation and research activities on PFASs were
presented. This part resulted in a concluding reflection on a potential way forward to
target known problems with a broad view on PFASs.

2.3  Summary of part | - Data and Uses of PFAS

2.3.1 Data on PFAS

During the presentations and in the working groups, it became obvious that the main
problem in finding a workable solution for the PFASs issue is the variability of this
substance group and the lack of a complete overview on substances and uses. The
majority of PFASs are not covered by existing restrictions or are excluded to a large
extent from REACH registration because they are polymers according to the REACH
definition (for example perfluoropolyethers (PFPEs)®): polymers do not need to be
registered, which means that no data on toxicity have to be provided by manufacturers
or importers.” It was shown that for some substances it is not clear whether or not they
are covered by the REACH polymer definition as there is a lack of information on the
substance identity itself. Such substances are often used as replacements for the PFASs
that were used in the past. Other PFASs are exempted from the REACH registration or
require only few information due to their low tonnages. A Commission study has
already analysed options to require registration of polymers. This study was completed
in 20152 and will be further investigated in the future. Similarly, the sufficiency of data

6 Some of these known under trade names as FOMBLIN®, Galden® (Solvay); Krytox® (DuPont); FLUORONOX®, Teccem.
7 See Article 3(5) in combination with Article 6(3).

8 BIO by Deloitte (2014). Technical assistance related to the review of REACH with regard to the registration requirements
on polymers — Final report prepared for the European Commission (DG ENV), in collaboration with PIEP.
http://ec.europa.eu/environment/chemicals/reach/pdf/FINAL%20REPORT% 20POLYMER%20SI671025.pdf
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for low volume substances was discussed previously in the REACH review of 2012.9 At
that time for both substance groups (polymers and low tonnage®), no changes in
REACH were implemented. In the context of the workshop, many participants were of
the opinion that additional data generation obligations for such substances should be
implemented under REACH to improve the information base for the PFAS assessment.

2.3.2 Uses of PFAS

Another aspect of the problem with PFASs that was discussed and presented in several
of the presentations is the limited knowledge on their uses. When analysing
information from national product registers and other regulatory databases, published
literature and internet sources, it becomes apparent that the uses of many PFASs are
unclear. Also, for some PFASs there is no indication that they are used at all. Despite
having no indication from these information sources that certain PFASs are actually
used, some have been detected in environmental samples. Since there are no natural
sources of these substances, they therefore have to be of anthropogenic origin but their
exact source remains unclear (some occurrence of the substances in the environment
can partly be explained by historical uses). This means that the substances used several
decades ago are only now detected in the environment. This might either be due to
better analytical technologies or to the fact that some PFASs only slowly transfer
between compartments.

A workshop participantinformed that large waterbodies are not necessarily natural
sinks for persistent substances but can release them again into air, soil or (other)
waterbodies, e.g. via sea spray transport mechanisms. The workshop participants were
of the opinion that this is one of the group’s important characteristics of concern, which
justifies a high level of precaution. This in part may explain why the use pattern and
exposure pathways may diverge in space and time for persistent substances. In
addition, this can add significant uncertainty to the evaluation of toxic properties of
individual PFASs, in particular as long-term effects are usually not or only to a very

9 Risk & Policy Analysts Limited, 2012 Review of REACH Registration Requirements for Substances Manufactured or
Imported between 1 and 10 Tonnes, prepared for European Commission DG Environment
http://ec.europa.eu/DocsRoom/documents/11918/attachments/1/translations/en/renditions/native

10110 Ton substances, the scope of the study was to assess if information gaps occur at that tonnage band and if these
prevent an adequate risk assessment under REACH. One observation was that a full PBT assessment is not possible in this
tonnage band. This is even more so for substances that are not registered at all.
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limited extent part of risk assessments. In conclusion, it is difficult to predict the long-
term risks if continuous exposure over a very long time occurs, as it might be the case
for PFASs.

In addition to historic and current uses of PFASs, an increasing number of new
patents indicates a likely increased use of fluorinated substances. The patents describe
new uses for applications for which PFASs are not currently used (based on public
available information). The workshop participants were concerned that new PFASs
would have similar effects or characteristics as known ones. Consequently, it was
expected that these new uses would further add to a continuous increase in
environmental concentrations.

2.4 Summary of part Il - Monitoring, Remediation and
Regulatory issues

2.4.1 Monitoring and Remediation

That there is a trend towards increased use of chemicals in general, and of PFASs in
particular, suggests that early warning systems should be established. For instance,
monitoring of chemicals could be extended to identify the early accumulation of PFASs.
Also monitoring of diseases resulting from environmental exposure to chemicals may
be another option; however, for persistent substances, monitoring chemical levels
rather than disease incidence is preferred.

Monitoring data show that the environmental concentrations of certain PFASs
increase. The PFASs in question are either persistent themselves or degrade into
persistent products.

Currently, only very few PFASs are monitored. The Water Framework Directive
only covers PFOS that are listed as priority substances. The TDI-levels** for PFOS and
PFOA in food and food contact material legislation trigger respective controls. PFOA,
GenX, Adona and other PFASs are included on the list of substances that are approved
for use in plastics intended to come into contact with food.*? DiPAPs, monoPAPs, PFOA

1 Tolerable Daily Intake.
22 All used as process chemicals in fluoropolymer manufacture.
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and 8:2 FTOH have been monitored since 2011. At the national level, other activities
are reported, such as the determination of total organic fluorine in paper/board used as
food contact material and in human blood as well as in water, which are conducted in
Denmark. Initiatives by other member states have specifically investigated the
occurrence of PFASs whereas others, more broadly, included monitoring of PFASs
together with other substance groups. The EU Human Biomonitoring Programme
(HBM4EU)* will address a larger group of PFASs to gain a better understanding on the
extent of exposure. However, it is yet unclear if the substances that are currently
monitored fully represent the problem.

In addition to this uncertainty, the workshop participants discussed whether the
monitoring of PFASs could also support the identification of sources of emission: if
PFASs are detected in monitoring programmes, the sources of emission must be
adequately identified in order to implement effective regulatory measures to limit
emissions and remediation methods or procedures to reduce the environmental
concentrations.

Standard remediation techniques might be ineffective for many PFASs, in
particular because of the trend towards the use of shorter chain PFASs, which started
after the restriction of PFOA. Due to their shorter chain length, these substances are
more mobile in water and therefore cannot be removed from aqueous compartments
by commonly applied techniques, such as activated carbon filters or ozonation.
Sometimes the only possibility to limit or prevent emissions (e.g. from landfills) is to
build large impermeable barriers that are economically very costly. There are ongoing
activities to concentrate PFASs from contaminated soils and remove them locally. All
these measures are only suited for remediating local contaminations but not for
reducing the background exposure or remediating larger scale contaminations.

As a consequence of the limited possibilities to treat polluted areas and of
increasing concentrations of PFASs in the environment and in organisms, many
workshop participants supported the idea of reducing the initial emissions of PFASs as
much as possible.

13 https://www.hbmgeu.eu/
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2.4.2 Regulatory issues

The workshop presentations and discussions showed an overall discord with the
currently applied substance-by-substance approach to regulate PFASs. The REACH
restriction and authorisation schemes hinder group approaches.* According to the
workshop participants, this led to the unsatisfying situation where only few substances
among all PFASs are requlated. Additionally, if a regulation is established, the market
actors tend to use other PFASs with comparable hazardous properties (e.g. similar
persistence) or other undesirable properties (high mobility in water instead of
bioaccumulation potential). However, the PFOA-restriction and the restriction
proposal on Cg-C14 PFCAs demonstrate that a group approach under REACH is
possible.

Overall, many workshop participants favoured better addressing PFASs at a global
level, i.e. under the Stockholm Convention. However, it became clear that a change of
the POPs criteria could take a very long time. Therefore, a clear preference was given
to EU regulatory tools in the end with REACH being the most important one.

The limitations of REACH in this regard were presented and discussed as follows:

e REACH registration obligations do not apply to many of the PFASs (see also
Step 5);

e Persistent or very persistent substances are only addressed as PBTs/vPvBs, i.e.
only if they either show also a potential for high bioaccumulation/magnification
and a toxicity or a very high bioaccumulation/magnification. The PBT/vPvB
criteria are not suited to address the full spectrum of PFASs, even though —in the
view of the workshop participants — the high persistency would justify an
equivalent level of concern following Article 57f of REACH.

1 There are grouping approaches that have already been used in risk management under REACH. These are mainly based
on groups of substances that release the same molecule under certain conditions. Examples are Cadmium and its
compounds or recently the nonylphenol/octylphenol ethoxylates. Other groups are justified because sufficient data are
available for each of the substances that are member of the group as e.qg. for the PAHSs. Still, it might be difficult in practice
to justify the group, even more if it is the intention to base groups on read across on specific endpoints (e.g. single target
toxicity).
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Other parameters that should be given higher relevance in regulatory processes
according to the discussions are:

e Very very high persistence (vwP) - stable for decades;

e (Very) persistent and mobile — especially with regard to the aquatic environment.

According to some of the participants, both parameters should be sufficient to requlate
the substance without the need to show toxicity in addition.

Risk management under REACH (SVHC listing, restrictions, Annex XIV listings)
often covers only single substances. There was some support to allow grouping in the
SVHC identification and the listing on Annex XIV as a requlatory approach based on the
precautionary principle. According to this, the structural similarity of substances should
be sufficient to establish a group and to start the requlatory process instead of
demonstrating the hazardousness for each representative of the group. Another
approach discussed was to establish the vvP as a trigger for requlating PFASs without
showing toxic effects for all representatives of a group (see above).

The group approach for PFASs seemed to be a good way forward for many
participants. Nevertheless, it was acknowledged that PFASs might not be one uniform
or harmonized group but rather 