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1-H-PFO chemical formula (C8F17-H) PFOA chemical formula (C7F15-C(=0)OH)
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Appendix |

Overview of regulatory risk management approaches, their chemical scope and
exemptions for uses related to PFOA, its salts and PFOA-related compounds in
Canada, the EU and Norway

(for details see Canada, 2016c, European Commission, 2017 and Norway, 2016)
Table 3 of the RME set out in document UNEP/POPS/POPRC.13/7/Add.2

Canada

EU

Norway

Prohibit manufacture, use,
sale, offer for sale or
import of the substances
and products containing
these substances

Prohibit manufacturing, use or placing
on the market (1) as substances, as
constituents of other substances and (2)
articles or any parts thereof containing
one of the substances

Prohibit to manufacture,
import, export and make
available on the market (1)
textiles, carpets and other
coated consumer products
that contain the substances
and (2) consumer products
that contain the substances

Chemical scope

PFOA and its salts;

Compounds that consist of
a perfluorinated alkyl
group that has the
molecular formula CnF2n+1
in which n=7 or 8 and that
is directly bonded to any
chemical moiety other
than a fluorine, chlorine
or bromine atom;

Perfluorocarboxylic acids
that have the molecular
formula CnF2n+1CO2H in
which 8<n<20, and their
salts;

Compounds that consist of
a perfluorinated alkyl
group that has the
molecular formula CnFan+1
in which 8<n<20 and that
is directly bonded to any
chemical moiety other
than a fluorine, chlorine
or bromine atom.

(see Canada, 2016c¢)

PFOA and its salts;

Any related substance (including its salts
and polymers) having a linear or
branched perfluoroheptyl group with the
formula C7F1s- directly attached to
another carbon atom, as one of the
structural elements.

Any related substance (including its salts
and polymers) having a linear or
branched perfluorooctyl group with the
formula CgF17- as one of the structural
elements.

Exclusions:
CsF17-X, where X=F, Cl, Br;

CsF17-C(=0)OH, CgF17-C(=0)0O-X" or
CsF17-CF2-X' (where X'=any group,
including salts).

Does not apply to PFOS and its
derivatives, which are listed in Part A of
Annex | to Commission Regulation (EC)
No 850/2004

(see European Commission, 2017)

PFOA<25ppb, related compounds
<1,000 ppb

PFOA and individual salts
and esters of PFOA (CAS
No: 335-67-1, 3825-26-1,
335-95-5, 2395-00-8,
335-93-3, 335-66-0,
376-27-2, 3108-24-5) as a
pure substance or in a
mixture, when the mixture
contains 0.001 weight
percent or more of the
substance.

(See Norway, 2016)

Exemptions for
photo-imaging

Photo media coatings until
31 December 2016

Since then partially
captured under
exemptions for
manufactured items

Photographic coatings applied to films,
papers or printing plates

Photographic coatings for
film, paper or printing plate
until 2016

Exemptions for
semiconductor
industry

Partially captured under
exemptions for
manufactured items

- Equipment used to manufacture
semiconductors (until 4 July 2022);

- Photo-lithography processes for
semiconductors or in etching processes
for compound semiconductors;

- Semiconductors or compound
semiconductors.

Adhesives, foil or tape in
semiconductors until 2016
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Canada

EU

Norway

Exemptions for fire-
fighting

Aqueous film-forming
foams used in fire-fighting
applications

- 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;

- Fire-fighting foam mixtures which
were: a) placed on the market before

4 July 2020; or b) produced in
accordance with paragraph 4(e),
provided that, where they are used for
training purposes, emissions to the
environment are minimized and effluents
collected are safely disposed of.

Not covered by the
restriction

Exemptions for
medical uses

Partially captured under
exemptions for
manufactured items

- Medical devices (until 4 July 2032);

- Production of implantable medical
devices within the scope of Directive
93/42/EEC.

Medical devices are
exempted from restrictions

Exemptions for
textiles

Partially captured under
exemptions for
manufactured items

- Textiles for the protection of workers
from risks to their health and safety (until
4 July 2023);

- Membranes intended for use in medical
textiles, filtration in water treatment,
production processes and effluent
treatment (until 4 July 2023).

Textiles for consumer use
are restricted when PFOA
concentration is above
1ug/m? for any part of the
product.

Exemptions for inks

Water-based inks until 31
December 2016

Latex printing inks (until 4 July 2022)

Exemptions for
nano-coating

Partially captured under
exemptions for
manufactured items

Plasma nano-coating (until 4 July 2023)

Exemptions for food
packaging

Partially captured under
exemptions for
manufactured items

Food packaging, food
contact materials are
exempted from this
regulation

The scope of the regulatory actions presented in the Table above differ in scope compared to each other and the scope set
out in the RME based on the principles of the Stockholm Convention. The RME covers degradation to PFOA from long-
chain PFASs with more than eight perfluorinated carbon atoms except for those explicitly excluded in the definition of
PFOA-related compounds as they do not degrade to PFOA under natural conditions. This goes beyond the EU risk
management approach which does not cover the degradation to PFOA from long-chain PFASs. The degradation from
long-chain PFASs is also not considered in the Norwegian risk management approach. The Canadian risk management
approach also applies to long-chain PFCAs, their salts, and their precursors. However, long-chain PFASs have been
included on Norway’s priority list of substances whose release to the environment should be eliminated by 2020, and
they are included in the US Stewardship Program (IPEN Comments on 2" draft RME).

A general definition of “long-chain PFCAs” (CnF2n+1COOH, n27) is provided by the OECD (OECD, 2017). As a result
of the existing production processes, fluorotelomer-based substances have been generally manufactured as mixtures of
homologues with a range of perfluoroalkyl chain lengths (for examples, see DuPont, 1998), including those that have
more than eight perfluorinated carbon atoms.®® Therefore, the information provided in the RME covers to a certain extent
also those fluorotelomer-based substances with longer chain PFAS (longer than 8:2).

Commercial products containing primarily >99% of one individual homologue may exist; this requires *°
additional purification processes.

78



UNEP/POPS/POPRC.14/6/Add.2

Appendix 11

Summary of evaluation of uses and conclusions regarding specific exemptions for PFOA, its salts and PFOA-
related compounds
Table 5.1 Summary of evaluation of uses and conclusions regarding specific exemptions for PFOA, its salts and PFOA-related compounds

Use Requested Estimated Summary of key points Conclusion
information tonnages
for PFOA
and PFOA-
related
compounds
per use
globally
Membranes Information on Unknown The RME for PFOA highlights the need for further Based on the evaluation of
intended for the scope of the information to justify a possible exemption for these uses. In available information a
use in applications, particular, the Committee requested additional information on specific exemption for use in
medical used amounts, the scope of the applications, used amounts, availability of membranes intended for use
textiles, availability of alternatives and socio-economic aspects. in medical textiles, filtration
filtration in alternatives and Limited information on the scope of the applications and the in water treatment,
water socio-economic availability of alternatives has been submitted. However, production processes and
treatment, aspects alternatives including non-fluorinated alternatives for these effluent treatment is not
production uses are in current use. No relevant information has been recommended.
processes provided or could be identified on used amounts in relevant
and effluent applications. Used amounts in specific applications and related
treatment information which would also enable the socio-economic
aspects and information on the possible non-availability of
alternatives to be further evaluated would be required to justify
exemptions.
In summary, there is a lack of information about specific uses
and amounts but indication that alternatives are available for a
variety of uses.
Transported Information on 50-100 IPEN and ACAT and the FluoroCouncil provided relevant Based on the evaluation of
isolated the quantities tonnes information in response to the current information request. available information, a
intermediates used, extent of Both submitters and Norway commented on the first draft. specific exemption is not
in order to transport and IPEN and ACAT also expressed concerns that an exemption recommended for the use of
enable risks, and use for transported isolated intermediates could “open the door to perfluorooctyl iodide (PFOI)
reprocessing waste dumping in developing and transition countries under generated as an unintentional
in another the guise of “reprocessing”.” by-product and used as an

79




UNEP/POPS/POPRC.14/6/Add.2

Use

Requested
information

Estimated
tonnages
for PFOA
and PFOA-
related
compounds
per use
globally

Summary of key points

Conclusion

site than the
production
site

The FluoroCouncil requests an exemption on behalf of its
member, Archroma for the transport of PFOI, an unintended
side fraction in the production of Cs fluorotelomers, as a
transported isolated intermediate.

Archroma argues that they cannot reprocess PFOI, a PFOA-
related compound, on-site as a closed-system site-limited
intermediate. PFOI is currently transported in closed barrels to
a facility in South Korea where iodine recovery and
reprocessing to TFE and HFP, take place under closed system
conditions. The Korean company informed the Korean
government that the facility will stop importing the PFOI
intermediate by the end of 2019.

Archroma is developing a method for on-site iodine extraction,
a prerequisite for reprocessing PFOI. A transitional exemption
for the transport of PFOI as a transported isolated intermediate
would be necessary, since the process will not be available on-
site before the entry into effect of the Convention’s provisions
on PFOA. Moreover, the process leads to the production of
1-H-PFO, that also falls under the definition of a PFOA-related
compound (questioned by the FluoroCouncil) and is therefore
not a viable solution.

Archroma submitted information about risk management
measures during taken to avoid releases and informed that all
steps of the process covered by the exemption request apply
the best available techniques and are conducted in closed
systems with (1) no contact with water and (2) incineration of
off-gases. The only exception relates to the loading/unloading
of containers used for the transport of the PFOI fraction, where
they claim that strictly controlled conditions are in place.

IPEN and ACAT (2018) note that the proposal to exempt
transport of isolated intermediates at the global level
undermines the integrity of the Stockholm Convention. The
Convention limits generic exemptions relating to intermediates

isolated intermediate to
enable reprocessing to
tetrafluoroethylene (TFE) and
hexafluoropropylene (HFP)
in another site than the
production site.
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Use

Requested
information

Estimated
tonnages
for PFOA
and PFOA-
related
compounds
per use
globally

Summary of key points

Conclusion

to strictly closed-system site-limited intermediates that are
chemically transformed in the manufacture of other chemicals
that, taking into consideration the criteria in paragraph 1 of
Annex D, do not exhibit the characteristics of POP. IPEN and
ACAT (2018) add that PFOl is a

PFOA-related compound that is predicted to become an Arctic
contaminant, disrupts the endocrine system, and may cause
long lasting harmful effects to aquatic life.

Medical
devices

Information on
specific
applications/uses
and timelines
foreseen as
needed for
potential related
exemptions

Unknown

MedTech (2018) and Euromed (2015) commented that
gathering information on specific applications was challenging
and indicated that PFOA would chiefly be present as a by-
product of PTFE manufacture, PFOA has been used as an
emulsifier. MedTech (2018) also provided a summary of
generic potential uses.

To ease the decision at the COP, IPEN and ACAT (2018)
commented that a specific list of applications is needed to help
maintain clarity and enforcement of the Convention.

ECHA (ECHA, 2015) estimated in use quantities of <1kg in
the EU extrapolated to <5kg globally. ECHA (ECHA, 2015).
As part of the REACH restriction process an exemption was
granted for non-implantable medical devices of 15 years to
allow phase-out and development of alternatives.

The RME noted that PFOA free PTFE options have already
been developed, passed stringent regulatory requirements and
have been commercialised in some geographies. The ECHA
Annex XV restriction report comments that 70% of global
PTFE production is now PFOA free under the PFOA product
stewardship programme chaired by the US EPA which covers
Japan, Europe and the USA. However, many medical devices
are manufactured outside of these areas (MedTech, 2018).

The Committee recommends
a specific exemption for
invasive medical devices.

Implantable
medical
devices

Information on
the quantities
used, extent of

20g for EU
extrapolated

ECHA (ECHA, 2015a) indicates that amounts of PFOA and
PFOA-related compounds related to this use are extremely
low.

The Committee recommends
a specific exemption for
implantable medical devices.
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Use Requested Estimated Summary of key points Conclusion
information tonnages
for PFOA
and PFOA-
related
compounds
per use
globally
transport and to 100g Further information and data on quantities used, extent of
risks, and use; globally transport and risks, and use of PFOA in implantable medical
devices was not provided in response to the request for
information.
Implantable medical devices, which may be manufactured with
PTFE containing PFOA can include but are not limited to
synthetic vascular grafts, endovascular and interventional
devices, surgical meshes for hernia repair, to sutures for use in
vascular, cardiac, and general surgery procedures. These can
include PFOA residual levels at or below 1 ppm (MedTech
2018). However, PTFE can be made without PFOA and
alternatives are reportedly now commercially available,
approved by US FDA, and are a feasible and effective
alternative to the use of PFOA.
Photo Information Unknown I&P Europe (2018) state that non-fluorinated alternatives and Based on the existing and
imaging relevant for the move to digital imaging have successfully replaced most rapid transition towards
sector paper and uses in the imaging and printing industry. digital imaging, the wide use
printing sector Indeed, digital imaging has been adopted in developing of digital techniques in
and use in countries in favour of hardcopy printing (IPEN and ACAT, developing and transitional
developing 2018). The IAEA and WHO provided a further example of the countries, and the further
countries; transition to digital technologies within developing and reduction in use of PFOA in

transition countries, noting in particular that the rapid adoption
of digital technology in healthcare results from “efficiencies
inherent in digital capture, storage and display and the
competitive cost structures of such systems when compared to
alternatives involving film.” Further information on use of
PFOA or PFOA-related compounds in other industry sectors
was not received in response to the call for information.
According to I&P Europe, since 2000, European industry has
reformulated/discontinued a large number of products, as a
result of which PFOA or PFOA-related compounds are no
longer used in photographic coatings applied to paper and in
printing plates manufactured by their members.

this sector, the Committee
does not recommend specific
exemptions for photographic
coatings applied to paper and
printing plates.
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Use

Requested
information

Estimated
tonnages
for PFOA
and PFOA-
related
compounds
per use
globally

Summary of key points

Conclusion

Automotive
industry

Information on
spare parts

Unknown

The Canadian automotive association, CVMA, requested
specific exemptions for automotive service and replacement
parts as well as for current production vehicles. The request for
exemption is also supported by industry associations ACEA
(Europe) and SIAM (India). According to CVMA, the industry
has been proactively phasing out PFOA use for some time.
However, service and replacement parts might still contain
PFOA. According to CVMA, these parts represent a small
percentage of PFOA use and will decrease naturally over time
as the vehicle fleet turns-over. Automotive manufacturers
reportedly need to ensure the availability of original equipment
and spare parts to satisfy customer demand.

Further, according to the Canadian automotive industry, a key
obstacle in a complete phase-out of PFOA in automotive
service and spare parts appears to be the prohibitive costs.
However, no information on possible cost implications has
been submitted. In addition, the Canadian automotive industry
has concerns regarding practical challenges related to
numerous CAS numbers of affected substances. This has also
been expressed by ACEA and SIAM, stating that a
considerable amount of time would be required to collect
relevant data.

In contrast to the request for exemption, IPEN and ACAT
stipulate that key automotive industry associations have
notified company members and suppliers that PFOA will be
listed under the Stockholm Convention as well as being
regulated in the EU and that these substances should be
substituted. The automotive industry also notes that, most
suppliers producing relevant articles no longer use PFOA or
other long-chained perfluorinated chemicals. In the past PFOA
has been used to make fluoropolymers used in automotive
applications but several companies have alternative emulsifiers

Based on the insufficient
information and lack of an
appropriate justification, the
Committee does not
recommend a specific
exemption.
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Use Requested Estimated Summary of key points Conclusion
information tonnages
for PFOA
and PFOA-
related
compounds
per use
globally
so that PFOA has been eliminated in this class of automotive
products.
In summary, the Committee requested specification of relevant
automotive service and replacement parts as well as sound
justification as to why an exemption is required. Limited
information has been submitted on specific applications, socio-
economic aspects and the availability of alternatives. No
conclusive information was submitted so far on the
specification of relevant automotive service and replacement
parts and on the quantities of relevant substances used in
different applications. CVMA indicates in their recent
submission that they are currently working to see if any further
information can be provided.
Fire-fighting Information on APFO Perfluorinated compounds have been used within fire-fighting Some concerns were
foams chemical potentially foams as they prove effective against liquid fuel fires (Class B) expressed about the
composition of between (ECHA, 2014a). In the past Cs based perfluorinated importance of effective fire-
mixtures and the 10-230 compounds have been used including PFOS and PFOA. PFOA fighting foams for liquid fuel
volumes of pre- million was initially used as a component of AFFF in its ammonium fires, the potential
installed amount litres of salt form (Seow 2013). unavailability of suitable
of fire-fighting AFFF Only limited information has been identified stockpiles for in- alternatives and the cost of
foam mixtures concentrate. use intentionally added PFOA fire-fighting foams. The FFFC their use and implementation,
PFOA and (2011) estimated 3.3 million gallons of AFFF stockpiles considering that some time to
PFOA- containing PFOA and PFOA-related compounds in use for the move to alternatives without
related USA in 2011, which is indicative of PFOA based stocks. PFASs may be needed. The
compounds Conversely Norway (2007) report on a global inventory for Committee does not
as by- APFO manufactured between 1951-2004, with between recommend an exemption for
product in 3,700-5,600 tonnes produced. Prevedouros (2006) further the production of fire-fighting
Cs assumed comments that the concentration of PFCAs within AFFF foams that may contain
as 50-100 foams was between 0.1 and 1% wt/wt of the concentrate. PFOA as impurities and
tonnes of Assuming a worst case that all of the 0.1-1% wt/wt was APFO PFOA-related compounds as
concentrate would equate to between 309 and 4,901 million litres of constituents.
for EU. concentrate produced between 1951 and 2004. Based on The Committee further

annual average production and shelf-life of 10-25 years, would

concludes that there is a need
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estimate remaining stockpiles of 60-2,400 million litres of
concentrate.

Industry moved away from Cs based perfluoro technologies
over concerns for health and environment, with preference
towards shorter chain Cs perfluorinated compounds produced
through telomerisation. The Swedish Chemicals Agency
(2015) comments that while Cs fluorotelomers are not
manufactured using PFOA, it can be created as a by-product of
the process. At the concluding step around 20% Cs can be
present in Ce mixtures (including PFOA), which then
undergoes a clean-up process to reduce Cs species down to
trace residues. However, studies exist suggesting that the
concentration of Cs within Cs products can be much higher
than a trace (Swedish Chemicals Agency, 2015; Seow, 2013).
Seow (2013) further comments that remaining Cs perfluoro
compounds in Cs products can also degrade to PFOA in the
environment.

ECHA (ECHA, 2015) estimates 50-100 tonnes of PFOA-
related compounds (CAS No: 70969-47-0) were in use in 2014
in Europe, calculated to be between 1.18-23.6 million US
gallons of concentrate (assuming 0.1-1% wt/wt active
ingredient in concentrates). The FFFC (2018) provided details
of best practice for class B fire-fighting foams including non-
fluorinated and AFFF based products which included selective
use, containment of runoff and appropriate destruction. The
guidance did however note that runoff cannot be contained in
all incidents due to variability

The RME provided details of clean-up costs for contaminated
ground water where PFOS based foams had been used. Similar
costs can be expected for PFOA based fire-fighting foams. For
one example, this amounted to between £3.7-£30 million
pounds (Klein, 2013). The Swedish Chemicals Agency
estimates the costs related to PFAS contamination of drinking

for a specific exemption for
use of fire-fighting foams
containing PFOA and PFOA-
related compounds already
installed in systems including
both mobile and fixed
systems with specific
conditions.
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water for two case examples amounting to 1 million € per year
for charcoal filtering of water in Uppsala and to 3 million € for
new water supply in Ronneby. Norway also estimated that the
costs of remediation of airport land contaminated with PFOAS
would be in the range of 4-40 million dollars per airport
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