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General comments and answers to specific information requests

Specific information requests:

1. Sectors and (sub-)uses: Please specify the sectors and (sub-)uses to which your comment applies according to the sectors and (sub-)uses identified in the Annex XV restriction report (Table 9). If your comment applies to several sectors and (sub-)uses, please make sure to specify all of them.

2. Emissions in the end-of-life phase: The environmental impact assessment does not cover emissions resulting from the end-of-life phase. To get a better understanding of the extent of the resulting underestimation, (sub-)use-specific information is requested on emissions across the different stages of the lifecycle of products, i.e. the manufacture phase, the use phase and the end-of-life phase. Please provide justifications for the representativeness of the provided information. In particular:
a. Please provide, at the (sub-)use level, an indication of the share of emissions (as percentages) attributable to these three different stages. An indication of annual emission volumes in the end-of-life phase at sector or sub-sector level would also be appreciated.
b. If possible, please provide for each (sub-)use what share of the waste (as percentages) is treated through incineration, landfilling and recycling. Please provide information to justify the estimates as well as information on the form of recycling referred to.

3. Emissions in the end-of-life phase: With respect to waste management options, additional information is requested on the effectiveness of incineration under normal operational conditions (for different waste types, e.g. hazardous, municipal) with respect to the destruction of PFAS and the prevention of PFAS emissions.

4. Impacts on the recycling industry: To get an understanding of the impacts of the proposed restriction on the recycling industry, information is requested on:
a. The impacts that the concentration limits proposed in paragraph 2 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) have on the technical and economic feasibility of recycling processes (together with a clear indication on the waste streams to which the described impacts relate).
b. The measures that recyclers would need to take to achieve the proposed concentration limits.
c. The costs associated with these measures.

5. Proposed derogations – Tonnage and emissions: Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several proposed derogations. For these proposed derogations, information is requested on the tonnage of PFAS used per year and the resulting emissions to the environment for the relevant use. Please provide justifications for the representativeness of the provided information.

6. Missing uses – Analysis of alternatives and socio-economic analysis: Several PFAS uses have not been covered in detail in the Annex XV restriction report (see uses highlighted in blue and orange in Table A.1 of Annex A of the Annex XV restriction report). In addition, some relevant uses may not have been identified yet. For such uses, specific information is requested on alternatives and socio-economic impacts, covering the following elements:
a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.
b. The key functionalities provided by PFAS for the relevant use.
c. The number of companies in the sector estimated to be affected by the restriction.
d. The availability, technical and economic feasibility, hazards and risks of alternatives for the relevant use, including information on the extent (in terms of market shares) to which alternative-based products are already offered on the EU market and whether any shortages in the supply of relevant alternatives are expected.
e. For cases in which alternatives are not yet available, information on the status of R&D processes for finding suitable alternatives, including the extent of R&D initiatives in terms of time and/or financial investments, the likelihood of successful completion, the time expected to be required for substitution (including any relevant certification or regulatory approvals) and the major challenges encountered with alternatives which were considered but subsequently disregarded.
f. For cases in which substitution is technically and economically feasible but more time is required to substitute:
i. the type and magnitude of costs (at company level and, if available, at sector level) associated with substitution (e.g. costs for new equipment or changes in operating costs);
ii. the time required for completing the substitution process (including any relevant certification or regulatory approvals);
iii. information on possible differences in functionality and the consequences for downstream users and consumers (e.g. estimations of expected early replacement needs or expected additional energy consumption);
iv. information on the benefits for alternative providers.
g. For cases in which substitution is not technically or economically feasible, information on what the socio-economic impacts would be for companies, consumers, and other affected actors. If available, please provide the annual value of EU sales and profits of the relevant sector, and employment numbers for the sector.

7. Potential derogations marked for reconsideration – Analysis of alternatives and socio-economic analysis: Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several potential derogations for reconsideration after the consultation (in [square brackets]). These are uses of PFAS where the evidence underlying the assessment of the substitution potential was weak. The substitution potential is determined on the basis of i) whether technically and economically feasible alternatives have already been identified or alternative-based products are available on the market at the assumed entry into force of the proposed restriction, ii) whether known alternatives can be implemented before the transition period ends (taking into account time requirements for substitution and certification or regulatory approval), and iii) whether known alternatives are available in sufficient quantities on the market at the assumed entry into force to allow affected companies to substitute.

A summary of the available evidence as well as the key aspects based on which a derogation is potentially warranted are presented in Table 8 in the Annex XV restriction report, with further details being provided in the respective sections in Annex E.

To strengthen the justifications for a derogation for these uses, additional specific information is requested on alternatives and socio-economic impacts covering the elements described in points a) to g) in question 6 above.

8. Other identified uses – Analysis of alternatives and socio-economic analysis: Table 8 in the Annex XV restriction report provides a summary of the identified sectors and (sub-)uses of PFAS, their alternatives and the costs expected from a ban of PFAS. More details on the available evidence are provided in the respective sections in Annex E.

For many of the (sub-)uses, the information on alternatives and socio-economic impacts was generic and mainly qualitative. In particular, evidence on alternatives was inconclusive for some applications falling under the following (sub-)uses: technical textiles, electronics, the energy sector, PTFE thread sealing tape, non-polymeric PFAS processing aids for production of acrylic foam tape, window film manufacturing, and lubricants not used under harsh conditions.

More information is needed on alternatives and socio-economic impacts to conclude on substitution potential, proportionality, and the need for specific time-limited derogations. Therefore, specific information (if not already included in the Annex XV restriction report or covered in the questions above) is requested on alternatives and socio-economic impacts covering the elements listed in points a) to g) in question 6 above.

9. Degradation potential of specific PFAS sub-groups: A few specific PFAS sub-groups are excluded from the scope of the restriction proposal because of a combination of key structural elements for which it can be expected that they will ultimately mineralize in the environment. RAC would appreciate to receive any further information that may be available regarding the potential degradation pathways, kinetics or produced metabolites in relevant environmental conditions and compartments for trifluoromethoxy, trifluoromethylamino- and difluoromethanedioxy-derivatives.

10. Analytical methods: Annex E of the Annex XV restriction report contains an assessment of the availability of analytical methods for PFAS. Analytical methods are rapidly evolving. Please provide any new or additional information on new developments in analytics not yet considered in the Annex XV restriction report.
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Privacy statement:
included confidential laboratory tests and to protect the info
	General Comments:
Please find the attached opinion information

	
	
	Answer to specific info request 1:
Please find the attached opinion information

	
	
	Answer to specific info request 2:
Please find the attached opinion information

	
	
	Answer to specific info request 3:
Please find the attached opinion information

	
	
	Answer to specific info request 4:
Please find the attached opinion information

	
	
	Answer to specific info request 5:
Please find the attached opinion information

	
	
	Answer to specific info request 6:
Please find the attached opinion information

	
	
	Answer to specific info request 7:
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	Answer to specific info request 8:
Please find the attached opinion information

	
	
	Answer to specific info request 9:
Please find the attached opinion information

	
	
	Answer to specific info request 10:
Please find the attached opinion information
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Scope or restriction option analysis

Type:
Individual
Country:
Germany
	General Comments:
Der gegenwärtige EU PFAS-Verbotsvorschlag beschreibt das weltweit weitreichendste Beschränkungsvorhaben für eine sehr große Gruppe von existierenden und auch noch nicht bekannten PFAS. Von den etwas mehr als 10.000 bereits bekannten Stoffen ist nur ein kleiner Teil wirtschaftlich relevant. Der überwiegende Teil dieser Stoffe wurde nur im Labor- oder Technikumsmaßstab hergestellt, hat wirtschaftlich keine Bedeutung erlangt, wird kontrolliert aufbewahrt oder sicher entsorgt (Sondermüllverbrennung mit vollständiger Mineralisierung). Die Eigenschaften der wirtschaftlich nicht relevanten Verbindungen sind oft nur sehr wenig untersucht. Sollten diese Stoffe wirtschaftliche Bedeutung erlangen, würden Sie gemäß der bewährten REACh-VO einem individuellem Registrierungsverfahren unterworfen und näher geprüft und beurteilt werden.

Für alle der mehr als 10.000 PFAS wie auch für wirtschaftlich relevante PFAS-Gruppe der PFAS gilt, dass sich diese Substanzen in ihren Eigenschaften erheblich unterscheiden können. Neben außerordentlich gefährlichen und schlecht zu kontrollierenden PFAS, deren Notwendigkeit in vielen Fällen bezweifelt werden muss und deren Verbot daher auch angemessen und geboten ist (z.B. PFOA, PFOS, etc.), gibt es viele unbedenkliche PFAS, die sicher hergestellt, verwendet, entsorgt oder vernichtet werden können. Gleichzeitig tragen solche PFAS einen hohen technischen, gesundheitserhaltenden / gesundheitswiederherstellenden, umweltschützenden und gesellschaftlichen Wert in sich, (z.B. polymere PFAS im Sinne von Polymers of Low Concern wie PTFE Polytetrafluorethylen, PFPE Perfluorpolyether, Fluorkautschuke, etc.).

Das Verbot aller PFAS nach spätestens 13,5 Jahren wird immer wieder damit begründet, dass man diese Stoffe nicht alle einzelnen untersuchen könne und es wird der Eindruck erweckt, dass sich die Stoffe nicht in Untergruppen fassen lassen. Gleichzeitig wird allen PFAS unzulässigerweise das Worst-Case Profil von Stoffen wie PFOA, PFOS etc. übergestülpt. Die PFAS ließen sich aber sehr wohl mittels struktureller und funktionaler Betrachtungen und Methoden wie QSAR (Quantitative Structure-Activity Relationship) in Gruppen einteilen, die über den Rech Read-Across-Ansatz gemeinsam bewertet werden können. Der Untersuchungsaufwand würde damit um ein Vielfaches gesenkt werden können.

Weiterhin wird die Dringlichkeit des umfassenden Verbots damit begründet, dass PFAS in der Umwelt und in Lebewesen nachweisbar sind. Die wirtschaftlich nicht relevanten PFAS wird man nicht finden und von den wirtschaftlichen relevanten PFAS werden es nur die sein, deren Bedenklichkeit im Wesentlichen schon bekannt ist und für die schon Beschränkungen und Verbote bestehen oder gerade entwickelt werden (z.B. PFOA, PFOS). Andere Stoffe wird man zwar in der Umwelt finden, wegen ihrer Eigenschaften sind sie teilweise weder bioverfügbar, noch bioakkumulierbar noch toxisch (z.B. PTFE, PFPE). Eine Summenanalytik über den Fluorgehalt kann nicht differenzieren und ist daher nur sehr eingeschränkt nutzbar.

Der Verbotsvorschlag lässt außer Acht, dass Gewinnung, Verarbeitung, Nutzung und Entsorgung von PFAS einem ständigen Verbesserungs- und Innovationsprozess unterliegen. So lassen sich PFPE schon seit vielen Jahren völlig emissionsfrei herstellen und benötigen auch keine niedermolekularen PFAS-Emulgatoren. Und für die Herstellung von PTFE arbeitet die Industrie an der Eliminierung PFAS-haltiger Prozesshilfsmittel. Selbst im Bereich der PFAS-Altlastenbeseitigung und Trinkwasseraufbereitung wurden in den letzten Monaten Methoden entwickelt, die selbst Substanzen wie PFOA aus dem Trinkwasser entfernen können, einige Methoden erlauben sogar den Abbau von PFAS. Aktuelle Studien zeigen zudem, dass PFAS selbst in Hausmüllverbrennungsanlagen, die den EU-Standards genügen, sicher mineralisiert werden können. Das allein schon stellt die häufig verwendete Klassifizierung der PFAS als „Ewigkeitschemikalien“ in Frage: ein Begriff, der wissenschaftlich keine Aussagekraft hat, aber geeignet ist, diffuse Ängste in der Bevölkerung und bei politischen Entscheidungsträgern zu wecken und zu verstärken. Mit dem nahezu unumkehrbaren Verbot schneidet sich die EU von der technologischen Entwicklung in der Welt ab.

Weiterhin verlässt der Verbotsvorschlag bewährte Ansätze wie die risikobasierte Bewertung von Chemikalien. Stattdessen werden nur Gefährlichkeitsmerkmale angeführt und neue „gefährliche“ Merkmale wie die Persistenz herangezogen, die für sich allein ein Verbot rechtfertigen sollen. Daten zu Emissionen, Immissionen, Migration, Exposition, Bioverfügbarkeit, etc., mit denen man das Risiko einer Chemikalie beurteilen kann, bleiben unberücksichtigt. Damit opfern wir wertvolle Chemikalien, obwohl wir in der Vergangenheit gelernt haben, auch mit gefährlichen Chemikalien verantwortungsbewusst und sicher umzugehen, wenn sie uns nutzen.

Die vielfältige Verwendung der überwiegend hochpreisigen PFAS, oft in sehr geringen Mengen, aber kritisch für die Funktion von Materialien und Komponenten in unzähligen Geräten, Maschinen und Anlagen ist kaum überschaubar. Oft sind es kleine, hochspezialisierte Firmen, deren Produkte ohne PFAS extreme Leistungseinbußen erleiden oder unbrauchbar würden. Die Folgen eines so umfassenden und schnellen Verbots sind für diese Firmen, die EU und auch Nicht-EU-Länder kaum abschätzbar. Es gibt zudem immer noch Firmen, die nicht einmal wissen, dass funktionskritische Komponenten in ihren Produkten oder Produktionsanlagen PFAS enthalten, und 18 Monate nach Inkrafttreten des Verbots wesentliche Geschäftseinbußen hinnehmen müssen oder gänzlich vom Markt verschwinden.

Gleichzeitig werden Produkte, die unter Zuhilfenahme von PFAS hergestellt werden, ins Nicht-EU-Ausland verlagert. PFAS-haltige Maschinen werden künftig dennoch im Nicht-EU-Ausland gefertigt und verkauft. Die mit solchen Maschinen hergestellten, zwar PFAS-freien Produkte müssten wir dann in die EU importieren. Das liefe dem EU Green Deal Prinzip, die Abhängigkeit von Nicht-EU-Ländern und komplexen Lieferketten signifikant abzubauen, völlig entgegen. Bereits jetzt ist schon absehbar, dass Länder wie China, Indien, USA und selbst das United Kingdom, dem EU-Ansatz eines umfassenden PFAS-Verbots nicht folgen und Nutznießer des EU-PFAS-Verbots sein werden. PFAS werden vermehrt in Ländern verwendet werden, die eine wesentlich rückständigere Chemikaliengesetzgebung haben, womit insbesondere mobile PFAS trotzdem über die Umwelt in die EU gelangen werden. Zudem ist anzunehmen, dass über komplexe Aggregate oder schlecht analysierbare Materialien/Produkte unerlaubt weiterhin PFAS in die EU importiert werden. Die zahlreichen und nicht enden wollenden Produktbeanstandungen bei Consumer-Produkten aus Nicht-EU-Ländern (z.B. wegen Cr(VI), cancerogener Stoffe, etc.) zeigen, wie schwer diese Importe zu verhindern sind.

Die Tatsache, dass im Verbotsvorschlag PFAS-haltige Ski-Wachse, die technisch leicht ersetzbar und deren Emissionen im Vergleich zu anderen PFAS-haltigen Produkten gering sind, als eigenständige Verwendung aufgeführt sind, während z.B. unverzichtbare Materialien für den Chemie-Anlagenbau überhaupt nicht enthalten sind, zeigt, wie schwer es den Verfassern des Verbots gefallen ist, Bedeutung und Umfang des Einsatzes von PFAS zu erfassen. Auch die gegenwärtige Konsultation wird wegen der immanenten hohen Komplexität des gewählten Beschränkungsansatzes zu keinen wesentlichen Qualitätsverbesserungen führen.

Der vorliegende Verbotsvorschlag ist wissenschaftlich unausgegoren und wurde auf Grundlage nicht ausreichender Daten entwickelt. Die Datenlage wird auch nach der Konsultation keine belastbare Folgenabschätzung ermöglichen, sozioökonomisch nicht bewertbar und daher angreifbar sein.

Industriepolitisch läuft der Beschränkungsvorschlag den Zielen der EU entgegen. Technologisch führt er zu einer weiteren Schwächung der EU. Die Unsicherheiten bezüglich der Auswirkungen auf die Industrie wird die schon signifikante Abwanderung von Unternehmen aus der EU weiter verstärken und beschleunigen.

Die vorgesehenen Beschränkungen sind in vielen Fällen nicht begründbar und unverhältnismäßig. Wegen der vielen Unzulänglichkeiten, der Vorgehensweise und Konflikten mit bestehenden gesetzlichen Regelungen, ist absehbar, dass das Gesetz durch die Gerichte überprüft werden wird. Das wird die Planungssicherheit der Unternehmen zusätzlich beeinträchtigen und zu einer weiteren Abwanderung insbesondere größerer Unternehmen führen. Viele kleinere, von PFAS abhängige Unternehmen sind in Ihrem Bestand gefährdet, weil sie die benötigten Materialien nicht mehr erhalten und auch nicht ins EU-Ausland ausweichen können.

Der Beschränkungsvorschlag sollte daher von RAC und SEAC nicht unterstützt werden und grundlegend neugefasst werden.

Dr. rer. nat. Günther Bodesheim
München, 25.09.2023
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Regional or local authority
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Provincie Groningen
Org. country:
Netherlands
	General Comments:
The province of Groningen calls for a rapid and total ban of PFAS
This contribution reflects the position of the province of Groningen on this consultation. The province of Groningen supports the proposal for a complete ban on PFAS, to protect the environment and the health of our inhabitants. To avoid substitution of one PFAS for another, we support the fact that the restriction proposal targets the entire group of PFAS. Moreover, the province of Groningen believes that it is irresponsible to postpone a ban.
Since PFAS are forever chemicals and won’t disappear from our environment, it is undesirable to take 12 years to phase out PFAS. Especially given that the quality of soil, air and water are increasingly under pressure. In Europe, there is increasing attention to a healthy living environment and stricter standards are being set for pollution of soil, air and water through the Soil Health Directive, the Air Quality Directive and the Water Framework Directive. Setting strict environmental standards for PFAS while at the same time letting new PFAS into the environment is counterproductive.
A cross border issue
Given the impact PFAS are already having on our living environment in combination with the uncertainties that still surround PFAS, the province also sees the importance of a European approach. The PFAS problem is transnational as is clear from the elevated PFAS concentrations in the river Westerschelde, which originate from a factory across the border in Belgium.
Since 2020, the Netherlands has been working with Germany, Denmark, Sweden and Norway on a proposal for a European ban on PFAS (Per- and polyfluoroalkyl substances). On February 7th 2023, your agency published a proposal for a ban (restriction) on PFAS. In parallel, a consultation was issued to gather input on this proposal.
Why does the province of Groningen support the restriction?
One off the tasks of the province, as a regional authority, is to ensure a clean and healthy environment for its residents. PFAS are increasingly known to have harmful effects on the health of humans and animals. PFAS are generally very stable, once in the environment PFAS compounds spread easily through soil, air and water. PFAS are used in countless products, which means that PFAS are present in the environment throughout the Netherlands (for illustration, see references 1, 2 and 3). Research shows that all kinds of (consumer) products and waste streams contain PFAS and that people are exposed to PFAS even in their own homes (4). As a result of this ubiquitous presence humans, animals and the environment are permanently exposed to PFAS with potential risks to human and animal health. Research by the RIVM, the Dutch national institute for health and environment, shows that people in the Netherlands already ingest too much PFAS through food alone (5). People living in close proximity to Chemours (a fluorpolymer plant in Dordrecht) are even advised against eating from their own gardens (6) and at several locations in the Netherlands people are advised against eating self-caught fish (e.g. 7). The drinking water companies in the Netherlands (see the reaction submitted to ECHA by VEWIN) point to the inability to completely remove these substances during the production of drinking water. Lastly, in a few recreational lakes around Dordrecht the province had to give a negative swimming advice due to excessive concentrations of PFAS (8).
Social importance
Public concern about PFAS is high. This is mainly because the effects of PFAS on humans, animals and the environment are not yet clear. Residents living near a PFAS plant or near PFAS-contaminated land or water are rightly concerned about the effects on their health. Heightened media attention is increasing the public awareness of possible harmful effects and public support for these substances is decreasing.
The role of industry
To date, several industries are continuing to produce and use PFAS, thus releasing them into the environment. Moreover, PFAS are released not only during the production process, but also during use and at the end of their lifetime. In most waste incinerators PFAS are not completely destroyed, which means that even after phase-out, PFAS will continue to be released into the environment.
The province of Groningen is aware that a total ban will demand a lot from the industry, but trusts in the inventiveness of the market to come up with sustainable, safe and circular alternatives. We believe that a rapid and total ban is a good incentive for companies to change their processes. Where exceptions are allowed, the risk assessment of PFAS should be handled more thoroughly. The province of Groningen advocates a stricter burden of proof if companies want to continue using PFAS, as an exemption to the new regulation.
A rapid total ban is therefore the only correct course.

References:
1. PFAS concentraties in de Zeeuwse Wateren, Universiteit Utrecht (2022)
2. Landsdekkend beeld van PFAS in Nederlands grondwater, RIVM (2021)
3. PFAS in seaspray, Vrije Universiteit Amsterdam (2022)
4. PFAS in products and waste streams in the Netherlands, Arcadis, 28 mei 2021
5. Risk assessment of exposure to PFAS through food and drinking water in the Netherlands,
RIVM, 2023-0011
6. Risicobeoordeling van PFAS in moestuingewassen uit moestuinen in de gemeenten
Dordrecht, Papendrecht, Sliedrecht en Molenlanden, RIVM, 2022-0010
7. Consumptie van producten verontreinigd met PFAS uit de Westerschelde, RIVM, 2002-0020
8. Risicoschatting van PFAS in recreatieplas Merwelanden in Dordrecht, RIVM, KU-2023-0013
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United States of America
Company name confidential:
Yes
	General Comments:
Across the globe, climate change is increasingly affecting our lives and the
environment. There is an urgent need for system-wide transformation to limit the emission of greenhouse gases. Currently, many polluting hard-to-abate industries such as steel, fertilizer, and refineries rely on chemical processes heavily dependent on fossil fuels. A report of the European Parliament notes that emission-free hydrogen produced by electrolyzers using renewable electricity is key to decarbonizing hard-to-abate sectors like these.

As the hydrogen industry seeks to play a major role in limiting global warming, systemic support is essential to unlock its potential. Currently, there is an absence of alternative technology solutions to materials containing PFAS. These materials are critical to clean hydrogen electrolyzers. A ban on PFAS could significantly affect the growth of clean hydrogen production and delay the decarbonization of key industries.

We strongly recommend -

1. That the ECHA make an exemption for the electrolyzer industry through an exclusion or maximum derogation. This is because of the lack of current
alternative technology solutions to PFAS.

2. That the ECHA not place a PFAS restriction on the electrolyzer industry. This is because of the absence of analytical methods to measure PFAS compounds.

3. That the ECHA dedicate resources to develop methods to measure PFAS
compounds because of the complications associated with such methods.

4. That the ECHA give the electrolyzer industry maximum time to work on
alternative technology solutions to PFAS because development of new
technologies takes significant time and effort.

The clean hydrogen industry is being built by people who are very passionate about the environment and sustainable energy resources. Development of new technologies to replace the materials critical to electrolyzer technology, however, could take more than 10 years. A PFAS restriction that affects current technology development could have a significant negative impact and hamper the growth of the clean hydrogen industry.

United Nation’s 2022 Emission Gap Report,
https://www.unep.org/resources/emissions-gap-report-2022

European Parliament’s Report on The Potential of Hydrogen for Decarbonizing EU Industries,
https://www.europarl.europa.eu/RegData/etudes/STUD/2021/697199/EPRS_STU(2021)697199_EN.pdf

BloombergNEF Hydrogen Economy Outlook,
https://data.bloomberglp.com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-Key-Messages-30-Mar-2020.pdf

	
	
	Answer to specific info request 1:
Energy sector

	
	
	Answer to specific info request 10:
The proposed PFAS ban will be unworkable in practice. Suggested limits to measure PFAS compounds are in the parts per billion (ppb) and parts per million (ppm), ranging from 25 ppb to 250 ppm. A March 2023 academic review of current measurement methods and techniques concludes that significant work needs to be done to make a practical field deployable solution for PFAS measurement. Additionally, obtaining clean water samples to test for PFAS compounds will be affected by their presence in ground water. Even if a reliable, field deployable measurement technique existed, and it does not, measuring PFAS compounds in a ground water sample and water used in an electrolyzer will be extremely complicated and considerably resource intensive.   Current and emerging analytical techniques for the determination of PFAS in environmental samples Abd Ur Rehman, Michelle Crimi, Silvana Andreescu, Trends in Environmental Analytical Chemistry 37 (2023) e00198
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Org. type:
Company
Org. name:
Fiberflon Teknik Tekstil San. A.S.
Org. country:
Turkey
Attachment:
<redacted>
Privacy statement:
The information/data is submitted confidentially because the protection of commercial interests would otherwise be undermined. The comments include information from our customers/supply chain which has been provided to us in confidence, on the basis of its submission to ECHA for use by EU regulators as part of the ‘universal-PFAS restriction consultation’.
	General Comments:
-

	
	
	Answer to specific info request 1:
Please see attached document.

	
	
	Answer to specific info request 5:
Please refer to our previous submission on September 19, 2023 where we provided information on tonnages. We have not repeated this here, as per ECHA’s recommendation.

	
	
	Answer to specific info request 6:
Please see attached document.

	
	
	Answer to specific info request 7:
Please see attached document.

	
	
	Answer to specific info request 8:
Please see attached document.
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
ICPP
Org. country:
Germany
	General Comments:
-

	
	
	Answer to specific info request 1:
sector: Food contact materials and packaging, packaging for pharmaceutical (pharma packaging), medical devices, cosmetic and hygiene articles  sub-uses: paper and board packaging, plastic packaging, other packaging applications Also packaging for dangerous goods which are not included in table 9

	
	
	Answer to specific info request 3:
We refer to the “Pilot-Scale Fluoropolymer Incineration Study” from Fluoropolymer Group at PlasticsEurope:  The study clearly demonstrated that fluoropolymers are converted to inorganic fluorides and carbon dioxide. The inorganic fluorides detected were hydrogen fluoride. A large majority of samples indicated that long-chain PFAS were below levels of 1 ng/m3 (>99% of samples associated with 860°C condition and >98% of samples associated with 1100°C condition). There were no short chain PFAS detected post incineration. TFA was non-detectable in all samples with a reporting limit of 14 µg/m3. The results confirm that fluoropolymers at their end of life when incinerated under representative European municipal incinerators conditions do not generate any measurable levels of PFAS emissions and therefore pose no risk to human health and the environment.  The study provides strong evidence that incinerating a mixture of fluoropolymers under representative municipal waste combustion conditions leads to complete mineralization of the C-F bonds, no significant emissions of long-chain PFAS, and no significant emissions of TFA or light fluorocarbons such as CF4 or C2F6. The absence of organic fluorides and more specifically PFAS in tests representative of municipal waste incineration confirms complete mineralization of fluoropolymers.

	
	
	Answer to specific info request 4:
In the plastics industrial packaging industry, very small quantities of polymer processing aids (< 0,1%) based on fluorine-containing monomers are used in polyolefins. These polyolefins will go into the plastic recycling streams with varying PFAS-content. Also some fluorinated packaging or fluorinated gaskets and sealings especially from the croplife sector could end up in the packaging waste stream.  Because PFASs are bound in the polymer, they will not be released from the plastic during mechanical recycling to the environment. They remain in the plastic and can be reused in new plastic products. In order to check the TOF-limit of 50ppm (or 50 ppm limit for fluoropolymers) for recycled PE or PP set on the market, a recycler would have to check each recycled batch for PFAS without having the possibility to influence the PFAS concentration during the recycling step. Additionally, currently, there is no standardized analytical method available to check the content of fluoropolymers in plastics, thus the proposed limit for content of fluoropolymers cannot be controlled. Therefore, we ask for an exemption for the output material of the plastic recyclers.

	
	
	Answer to specific info request 5:
We estimate that total emissions to the environment from the contents of fluorinated plastic packaging in Europe are significantly less than 500 grams/year. These estimates are derived from the maximum value of the leach-out studies and the total amount of plant protection products.

	
	
	Answer to specific info request 6:
• Transport packaging (drum, jerrycans and IBCs) for dangerous goods  • Technical textiles (Membranes used for the ventilation of IBCs and packagings which must be water, oil and alcohol repellent)  • Seals and gaskets for dangerous goods packaging.

	
	
	Answer to specific info request 7:
Plastic regenerate and internal recyclate use pose a major problem in complying with the proposed limit of 50 ppm. Not only the intended use, but also the indirect use via reclaim in types that are actually PFAS-free, but may contain PFAS at significantly lower levels due to internal reclaim. However, this influence decreases over the years due to the potential limitation in the intentional use of PFAS in virgin materials.  In order to remain deliverable, we propose a longer transition period for packaging placed on the market (packaging for dangerous goods/sealing/gaskets: 12 years)  We would like to add that this suggested time covers also the development time at the packaging producer as well as the implementation at our costumer. The customer/filler must also test their products for the new (PFAS-free) packaging in a time-consuming and costly manner: e.g., pre-storage of the filling materials for several months and subsequent testing of the packaging materials for several months in accordance with dangerous goods legislation.

	
	
	Answer to specific info request 8:
An alternative to fluorination is coextrusion of the primary plastic (typically HDPE) with a thin layer of PA (polyamide) or EVOH (co-polymer of ethylene and vinylalcohol). The barrier properties of coextruded containers are similar as with fluorinated packaging. For the following reasons, these alternatives could only be implemented to a limited extent:- Intermediate container sizes (20-200 L) cannot be produced as CoEx containers. Coextruded packaging could be an extra limitation in the ability to recycle the plastic after use. Fluorinated plastic packagings, on the other hand, can be recycled and possibly used in bottle-to-bottle recycling. In addition to the pure additional costs due to the higher material consumption for the alternative coextruded barrier layer during production, there will also be further additional costs due to the taxes on non-recyclable packaging envisaged in the EU, which would only affect the alternative packaging (multilayer packaging).

	
	
	Answer to specific info request 10:
There are still many open questions about PFAS analysis. We would welcome the development of standardised analytical methods for PFAS in plastics at CEN level.
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	General Comments:
See Non-confidential attachment.

	
	
	Answer to specific info request 4:
As mentioned in the attachment, it is not clear whether the amount of PFAS in paper and board exceeds the maximum concentrations of reach and to what extent. Depending on the scenario however it is likely that it would take several years to phase out the PFAS from the paper and board value chain. The introduction of the PFAS restriction without a transition period would therefor risk the circular character of the paper and board production. Recycled paper may account for more PFAS than allowed under the new value limits and could therefor be discarded as a resource in the production of new paper and board.   In the recycling process it is not possible to remove the PFAS that may be present in the collected paper and board. In the collection of paper and board, items containing PFAS such as laminated to-go food packaging material is not accepted. However this is not a guarantee that not a single of such items will be discarded with paper and board. Alternative is to analyse all recovered paper that is to be used in the production process of new paper and board. However since there are no guidelines yet for analysis it is administrative and financially burdensome to analyse all recovered paper and board on PFAS.  The introduction of the PFAS restriction without a transition period would have as a possible consequence that no recovered paper is used in the production of new paper and board. For the situation in the Netherlands this would have severe consequences for the circular nature of the paper and board production process:  • Only in the Netherlands approximately 2.500.000 tonnes of paper and board is put on the market on a yearly basis. For the production of these materials as much as 87% recycled fibres are used. • In the Netherlands approximately 2.000.000 tonnes of paper and board is recycled every year.
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	General Comments:
Sensata understands the proposal of 12 year derogation for electronic devices (in sector transport and HVACR) that ensure safety of operators, persons or goods to bring to the market for new systems. High socio-economic costs to customers will be present due to the unavailability of electronic devices without fluoropolymers or redesign of HVACR systems.
Sensata believe that the 12 year derogation should not be applicable for aftermarket replacement parts, in which Sensata requires a grace-period of 15 years beyond the derogation period which is typical for project nomination contract. Similar statement was made in submission 4471 and 6365.


	
	
	Answer to specific info request 1:
a. vast amount of Sensata devices can be categorized as “electronics in transport” sub-use. Sensata is market leader in many Aero/Heavy Vehicle and of Road (HVOR) /Automotive electronic sensors, electrical protection devices (automotive and industrial) b. Some specific electronic devices are part of the HVACR sector/sub-use.

	
	
	Answer to specific info request 5:
a. ~300M elastomers are purchased annually (each 0.23gram estimated based on most common sizes with 50% PFAS content) results in 35tonnes per year which is negligible with respect to table 11 transport sector.  b. Its emissions are considered negligible with respect to table 11 transport sector. Emissions of the production at the polymer supplier is considered as small according to our suppliers Solvay 6179, Chemours etc., non-existing emissions during lifetime use and main emissions at end of life. Sensata assumes that devices are recycled for valuable components and its fluoropolymers to be incinerated to recover energy or landfilled, though Sensata and its customers have no visibility on the waste stream. Specific Sensata HVACR device do not contain PFAS components, these devices are part of the system using F-gasses and are designed for minimizing the leakage.

	
	
	Answer to specific info request 7:
a. Tonnage listed above b. The key functionalities provided by PFAS fluoropolymer coatings and seals are to protect the electronics in Area/HVOR/automotive conditions. Especially, a harsh environment in contact with exhaust gases requires adhesives and coating materials against the exhaust media where PFAS fluoropolymers are stable and robust but non-PFAS polymers are not. [Modified by Jun Bae on Sep 18]  Partly as humidity repellent material, vast majority to ensure leak tightness against aggressive hydrocarbon-based media in automotive/HVOR/industrial conditions. Ever more demanding conditions, like mandatory additions of bio-fuels, resulted in further exclusions of non-PFAS elastomers. Wires and Plastics. Fluoropolymers are commonly used in wires and cables as they are highly temperature resistant, corrosion resistant, waterproof, and oil-resistant, low dielectric constant (excellent electrical insulator properties), flexibility, high stress crack resistance, UV resistance, long life, etc. These therefore can be used in harsh environments and places such as automobiles and are playing important role in the products for exhaust gazes monitoring and control. Fluorotechnology products are critical for today’s safe and fuel-efficient automobiles, trucks and buses, that rely on their unique, high-performance properties. From engines and brakes to fuel components and electronics, most modern automotive systems rely on Fluorotechnology’s durability and resistance to heat, chemicals and abrasion and vapor-barrier characteristics. c. Industry sector: Sensata is a key player in automotive, aero, industrial and HVOR applications by providing essential (HVACR) pressure sensors / switches, temperature sensors, magnetic position sensors, exhaust pressure and temperature sensor, electrical protection and many more, see Sensata.com. Sensata is in many of these markets a significant supplier among suppliers as Denso, Continental, Bosch, Delphi etc. All are using similar technologies and are similar dependent on the benefits of fluoropolymers [Kramer to confirm if we can add the competitors]. d. Sensata market share is dominant Globally for some applications. e. Alternative not yet available: Limited alternatives exist, see in appendix table 8, Other fluoroelastomers substitutions are technically feasible, economically undesired otherwise Sensata would have implemented this in the competitive environment. The alternatives safety hazard is compromised, and most are expected to have significant loss of application reliability due wear or even infant-mortality, similar as stated by OEMs summarized in 6261 and 6365.  a. Cost effective alternatives of one of the application oil immersion cooling can be AEM, though these would swell significantly and consequently would lose its strength and elastomeric properties 6268. AEM which as of today already having supply shortage till 2028 and is expected only to cover a small portion of fluoropolymer market in the foreseen derogation period. Alternatives for HVACR devices are in development and would the equipment, process and end-users cost when transition from F-gasses media to CO2 with safety risk of emissions and even leakage in small compartments like automotive cabins leading to drowsiness or worse. Other F-gas free refrigerants can be used in derivative designs, these are more flammable with its obvious safety risks. Additional measures needs to be taken to overcome these risks and will drive cost of HVACR systems. b. existing polymers (silicones, polyurethanes) tubes/seals could not be used for e.g. fuel hoses for safety reasons (flammability, chemical resistance…), the most immediate alternative to fluoropolymers in fuel hoses would be metal, which were the historical technical solution. Metallic tubes would mean heavier assembly and would increase the fuel consumption.  c. Feasible substitutions: Alternatives covering the full range of applications of PFASs in these applications for the transport sector are not yet on the market. Use of alternatives would require testing, certification and in some, perhaps many, cases re-design of equipment at Sensata and all of Sensata customers e.g. all from ACEA. Similar is applicable for re-designing HVACR systems. R&D of ~$7M/y euros in the next 12.5 years are needed to re-design the current >~3000 devices [1500 APT, 1500 additional] containing >300M PFAS elastomers components or devices used in HVACR systems. This will be on cost of the focus of electrification transition. Each feasible alternative will have on average significant reduction of reliability, reduced lifetime and safety risk for all applications e.g. passenger cars. The alternatives a more difficult to manufacture, lower yields, higher in component costs, typically heavier in weight and therefore a CO2 penalty from cradle-to-grave. What is not clear and, if so, how an extension of the existing exemptions (derogation) can be applied for in case no substitutions are found. Sensata would like to have the possibility to provide every year updated arguments to review the agreed derogation periods. g. No-alternatives: The safety will be compromised for e.g. devices in the fuel system, see table in power point/appendix similar statement is shared in 6261. In the last decades OEMs optimize fuel efficient systems with sensors that combine pressure and temperature into 1 device. No PFAS free alternative exist of such combined device. Only solution results in split of device functionality at system level. Such is technical feasible in 12.5 year in corporation with the OEMs with a surplus of producers and customer cost besides the CO2 penalty for making extra devices and weight of the vehicle. The cables produced using fluoropolymers often have superior physical, mechanical and electrical properties, the highest resistance to burning and the lowest smoke generation potential. These properties are inherent in most fluoropolymers and are obtained without the introduction of additives and plasticizers that may leach out over time and reduce wire performance. The replacement of some PVC applications with non-halogen cables makes sense in applications where some loss in flame and smoke properties are acceptable in comparison to a specific need as required in the automotive. It should be pointed out that non-halogen cables, or better described as “non-chloropolymer” cables, have lower physical properties, lower flame resistance, and higher smoke generation than fluoropolymer cables. Combined with performance characteristics such as insulation resistance, chemical resistance, fire performance, cut through resistance, abrasion resistance, etc., it is obvious that that fluoropolymers must be considered for use when performance and safety are the primary goals. Our supplier’s feedback is that no alternatives for PTFE or in general for fluoropolymers on the market. Some suppliers try to develop a PTFE without PFAS, but there is a need to have more time to secure alternative technologies and appropriate alternative substances.
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The restriction proposal baseline study for Petroleum and Mining sector, which focused on the use of PFAS substances in exploration, exploitation and offshore processing of oil, has not taken into consideration the use of PFAS substances in the onward processing of oil (petroleum refining) or refinery product distribution chains e.g. distribution of automotive fuels.
Refining operations are controlled chemical reactions which occur at high temperatures and / or pressures, often in the presence of a catalyst (which can be corrosive e.g. hydrofluoric acid) and may generate corrosive products which require onward reaction / transformation by secondary processes. These refining activities are not present in the upstream activities of petroleum and mining.
Refinery chemical reactions do not directly use or manufacture PFAS substances. However PFAS is present within industrial equipment, mostly in a solid form [e.g. PFAS components of dynamic and static seals, pump membranes/ diaphragms, PTFE linings in pipes and PTFE-coated bolts] or gaseous form [e.g. refrigerants]. This PFAS poses a low risk of exposure to the environment during operations.
Additionally, PFAS substances are used by manufacturers in the creation of raw materials which are then use in manufacture of process unit equipment such as seals, bushes and some electrical parts. Whilst these refining components do not themselves contain PFAS, the upstream manufacturing process for the raw material does. At present, information from a number of raw material manufacturers suggests that a viable alternative to PFAS is not likely to be available within the next 5 years.
The refinery supply chain is vast with many raw material and feedstock suppliers producing materials that do not contain PFAS, but where manufacturing processes utilise PFAS-containing substances in equipment designed for use at high temperatures and / or pressures and / or corrosive environments. A risk-based approach to restriction of PFAS is required especially for industrial applications where alternatives have not been developed.

	
	
	Answer to specific info request 1:
The restriction proposal baseline study for Petroleum and Mining sector, which focused on the use of PFAS substances in exploration, exploitation and offshore processing of oil, has not taken into consideration the use of PFAS substances in the onward processing of oil (petroleum refining) or refinery product distribution chains e.g. distribution of automotive fuels. As a consequence, refinery operations (conditions and applications) are not exhaustively covered under the sector identified.  Petroleum refining transforms crude oil and other feedstocks (e.g. vegetable oils, pyrolysed waste plastics, used cooking oil, animal fats) and into fuels, petroleum intermediates and chemicals for use in industry and consumer sectors. Refining operations are controlled chemical reactions which occur at high temperatures and / or pressures, often in the presence of a catalyst (some catalysts are corrosive e.g. hydrofluoric acid) and can generate corrosive products which require onward reaction / transformation by secondary processes. These refining activities are not present or represented in the upstream activities of petroleum and mining sector.  Due to the complex nature of distinct refinery and secondary processes, each carried out within purpose designed equipment or process units, refining operations and refinery products distribution has multiple critical applications which contain PFAS substances or raw materials manufactured from PFAS precursors e.g. loading arm swivels, through to valves, gaskets, pump diaphragms etc.

	
	
	Answer to specific info request 2:
PFAS solids are not expected to breakdown during operations. During the operational phase, the risk of release would be due to product degradation over time from mechanical stress, erosion, chemical reaction. This could lead to the release of PFAS into product streams or leaching into secondary processing units. During the disposal stage, potential release of particles into the atmosphere would occur if incineration is below recommended temperatures.  PFAS gases (used for refrigeration) could be released to the atmosphere during the operational phase due to leaks in the equipment. Disposal of PFAS gases is in line with national disposal requirements and undertaken by a licensed disposal specialist.

	
	
	Answer to specific info request 5:
The derogation proposed for fluoropolymer applications in petroleum and mining industry (until 13.5 years after EiF) does not apply to the refining operations and fuel distribution sector.

	
	
	Answer to specific info request 6:
To date, the inventory of PFAS within refinery and fuel / chemical distribution equipment has determined that PFAS substances are present in gaskets and sealings, loading swivel arms, pumps/ compressors, pump diaphragms, PFAS-coated bolts and refrigerants. These core pieces of equipment are widespread around the various refinery processing units and distribution terminals. From experience, supplier information regarding these pieces of equipment primarily focuses on performance of equipment rather than on composition, meaning that percentage of PFAS present in these components is not often known. As yet, there are no known viable alternatives for these PFAS-containing equipment.  The types of PFAS identified are mainly fluoropolymers such as PTFE, FKM and FFKM but this does not mean that other types of PFAS are not present. One supplier highlighted that a seals manufacturer had no alternative product to replace the current PFAS-derived raw material and that an alternative was not likely to be available in the next five years. An exemption for all PFAS applications in refineries and fuels / chemical distribution within the industrial sector is requested, until proven replacement technology is available for each and every application.

	
	
	Answer to specific info request 8:
Please see statement 6.
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	General Comments:
EGMF is the European federation representing major garden, landscaping, forestry, and turf equipment manufacturers. Through its 30 European corporate members and 7 National Associations, EGMF represents about 23 million units placed on the European market in 2021, accounting for around 80% of garden machinery, and EGMF members employ over 120,000 people in the EU.

We welcome the opportunity to comment on the Restriction Proposal of Per- and Polyfluoroalkyl substances (PFAS) submitted by the competent authorities for REACH of the Netherlands, Germany, Denmark, Sweden, and Norway which aim to reduce PFAS emissions into the environment and make products and processes safer for people.

The group of PFAS is not a single substance, but a class of substances containing many thousands of individual chemicals. Not all PFAS are classified as “hazardous” under the CLP Regulation, especially the polymers that we use in our equipment. A general restriction based only on the persistence of PFAS would thus contradict the risk-based approach.

PFAS are used for various applications in the garden and outdoor power equipment, such as fuel hoses, injectors, manifolds, gaskets, and fan wheels. Until appropriate substitutes are found, these substances remain critical to guarantee the durability and safety of our equipment.

Having considered the extensive use of PFAS in our members' products, EGMF makes the following requests in respect of the PFAS restriction proposal:
A further assessment is made on the impact of the proposed restriction on specific types of machinery;
Exemptions are granted for fluorinated polymers that are essential and used for various applications in garden and outdoor power equipment;
Exemptions are granted for applications and equipment where no appropriate substitute is available, including outdoor power equipment, as well as for spare parts to ensure that products could be repaired and reused and to provide safety products to consumers;
Sufficient time is provided to develop and test alternative substances, as other substances do not offer similar properties in similar extreme climate conditions, thus not ensuring the necessary safety and durability of the equipment.

EGMF also wishes to stress that, in the limited time that was available during this consultation, our members have struggled to obtain the necessary information from their supply base that was needed in order to provide comprehensive answers to the specific questions posed in the questionnaire. We have therefore submitted a position paper rather than attempt to answer the individual questions. We trust that this will be accepted and the points made in the position paper are taken into account during the consultation.

	
	
	Answer to specific info request 1:
Please see the EGMF position paper, attached to this consultation response.

	
	
	Answer to specific info request 5:
Please see the EGMF position paper, attached to this consultation response.

	
	
	Answer to specific info request 6:
Please see the EGMF position paper, attached to this consultation response.

	
	
	Answer to specific info request 7:
Please see the EGMF position paper, attached to this consultation response.

	
	
	Answer to specific info request 8:
Please see the EGMF position paper, attached to this consultation response.
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	Answer to specific info request 1:
Following the divisions of Annex XV restriction report, our products can fall into the following Sector and Sub use.  Sector:   Applications of fluorinated gases (Annex E.2.8.) Sub-uses:  Refrigeration   Air conditioning and heat pumps  In between the defined Sectors and sub-uses, we can more precisely define our application as the Information Technology Cooling Equipment, covering both air coolers and liquid coolers dedicated to the data center conditions management.  They are a specific product with dedicated features. The first characteristics are reliability and efficiency. Reliability because they need to run 24/7, independently of internal load charge and external conditions, and any lack in functionality is driving to a not conceivable economical loss.  Efficiency because we are talking about huge quantity of energy involved in Data Center, so the efficiency is playing an important economical role. Our catalogue is quite wide, and it comprises air cooling unit from few to some hundreds of kW of cooling capacity, to be located indoor or outdoor the Data Center. We have AHU, with and without evaporative effect always dedicated to DC and finally liquid chillers, up to two Megawatts. Refrigerants used are HFC and HFO.

	
	
	Answer to specific info request 5:
Our ITC Equipment application does not seem covered by any current derogation.

	
	
	Answer to specific info request 6:
About the consumption of refrigerant in the Vertiv European area for the year 2022, including liquid chillers and air-cooling machines for IT cooling purposes. The majority is used in manufacturing, with a small portion for Central Service. It should be noted that we have also used some quantities locally, and others have been used by third parties for installation and commissioning of air-cooled units sold without refrigerant, which are filled on-site. In total some hundreds of tons of refrigerants, difficult to better estimate.   Additionally, PFAS are confirmed to be used in a significant number of components within our machines. The following is a non-exhaustive list: • Cabinet vent / filter (confirmed) • Coax cables (confirmed) • Coolant for liquid cooled servers (confirmed) • Electronics – diodes, capacitors, etc. (confirmed) • Exterior cabinet paints and coatings (confirmed) • Heat Exchanger tubes – hydrophobic coating (potential) • High Temperature and/or chemically resistant O-rings / Seals / Gaskets (confirmed) • Lithium-Ion Batteries – electrode substrate and in the electrolyte (confirmed)  • Plumber's tape (PTFE / Teflon) (confirmed) • Printed Circuit Board Coatings (potential and likely) • Pumps (using PFAS o-rings, seals, gaskets) (confirmed) • Semiconductors (confirmed) • Wire coatings and insulation (confirmed)  Moreover, many of our suppliers also use PFAS in their processes. Examples include cleaning tools, degreasing stamped metal dies, plastic and rubber mold release agents, and electronic manufacturing atmosphere purges. Therefore, understanding PFAS risk can be divided between intentionally added PFAS used to achieve desired product performance and residual PFAS remaining from various processes. PTFE (Polytetrafluoroethylene)/Teflon plumber's tape, which we expect to be used on any threaded connection for a gas or liquid system, serves as an example of intentionally added/used PFAS. An example of residual PFAS is PFOA (Perfluorooctanoic acid), which is used in the manufacture of almost all semiconductors.   Containment measures currently in place or upcoming We are currently following the current F-Gas Regulation and have implemented all the required measures to detect any refrigerant leakage. Furthermore, our devices are generally equipped with sensors and controls that detect any adverse effects resulting from an initial leak of refrigerant.  Total estimated turnover linked to PFAS related substances, IT cooling equipment  Considering only the market with Dx Circuit (referring to the impact of the refrigerant only, excluding residual components with PFAS) in EMEA for the year 2022: • Estimated DX market for IT cooling devices in EMEA: 669 million EUR However, if we consider the impact of other components with PFAS, we need to include all Datacenter EMEA Thermal sales: • Estimated total market for IT cooling devices in EMEA for the year 2022:   989 million EUR  Impact on the product availability in case of ban There is no immediate alternative in the event of a ban. Currently, most customers are not accepting refrigerants that are mildly flammable, which also rules out the use of R32. So, if the HFO refrigerants should be considered subject of ban, we ask at least for a timely based derogation for the IT cooling Equipment. To have time to build a solution (efficient, reliable, non-flammable and economical as required) in the Industry, which is currently not available and is far from being seen.

	
	
	Answer to specific info request 10:
In the Annex E there is a small reference to Datacenter Cooling Devices, i.e. :   E.2.8.2. Alternatives E.2.8.2.1. General consideration of the availability of alternatives Alternatives need to be identified at the specific application level. … E.2.8.2.2. HVACR applications … Domestic refrigeration … Electronics cooling, heat exchanger part with fluorinated gases or other refrigerants  Large, isolated data centres may be able to use alternative refrigerants such as ammonia without problems for cooling. Small systems may be cooled using basic ventilation or small-scale AC systems for which hydrocarbon charge size would not be problematic. Water is also an alternative refrigerant for the safe and efficient cooling of data centres…  This analysis seems to us absolutely not realistic. The largest numbers of IT Cooling Equipment are not using and not willing to use ammonia for safety reason. And there is not so small-scale AC system, for internal use, where hydrocarbon can be used. Therefore, HFO and HFO mixtures are currently the only usable refrigerants with a low GWP and cannot be replaced now with efficient, reliable and economical alternative solutions as required.
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	General Comments:
See attachment

	
	
	Answer to specific info request 1:
See attachment

	
	
	Answer to specific info request 2:
See attachment

	
	
	Answer to specific info request 3:
See attachment

	
	
	Answer to specific info request 4:
See attachment

	
	
	Answer to specific info request 5:
See attachment

	
	
	Answer to specific info request 6:
See attachment

	
	
	Answer to specific info request 7:
See attachment

	
	
	Answer to specific info request 8:
See attachment
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The associated reference number is bb3ca7a6-d243-4b52-b57d-f40c1087d9e7


	
	
	Answer to specific info request 1:
Semiconductor products are the key enabler for improved energy consumption and performance across a wide range, of everyday technology applications in society. The semiconductor sector depends on various application of materials (gases, solids, liquids) falling in scope of the PFAS definition. Thus, our following comments are related to the uses and sub uses identified in Table 9 in the Annex XV restriction report.  Use sector: Electronics and semiconductor (Annex E.2.11.) Sub uses: Semiconductors / Wires and cables / Coating, solvents and cleaning / Electronic components / Heat transfer fluids / Advanced semiconductor packaging / Photolithography   Use sector: Applications of fluorinated gases (Annex E.2.8.) Sub-uses: Refrigeration / Insulating gas in electrical equipment

	
	
	Answer to specific info request 2:
Some of our sensor chips may contain PFAS to provide a safe connection to the environment while still protecting the sensor. In Europe laws were enacted in the past to characterize the recycling of semiconductor products to achieve minimum environmental impact. For Example: the WEEE Directive (European Parliament and Council, 2012) for consumer electronics and the ELV Directive (European Parliament and Council, 2000) for vehicles.  End-of-life phase of equipment and articles in semiconductor manufacturing: According to a 2023 ESIA publication, the end-of-life of semiconductor manufacturing sites is estimated to be more than 25 years. The crucial need for clean room manufacturing and the use of special hazardous chemicals in high puritiy quality mean that for some use cases only fluoropolymers can fulfill the requirements. This is the reason why a production site may contain several tons of fluoropolymers in pipe linings, valves, seals such as O-rings, etc. (Source: PFAS Consortium - Articles Working Group, 2023). Due to the persistence of fluoropolymers and the long-term use of semiconductor equipment, the emissions in the end-of-life phase of the PFAS-containing equipment are low compared to the quantities found in a fab. Any waste generated is collected according to the harmonized European waste code numbers for mixed plastics (European Commission, 2002) and sent for proper disposal.

	
	
	Answer to specific info request 3:
During production: The use of PFC gases (perfluorinated compounds), some of which are considered PFAS as defined in the Restriction Report, is still essential for semiconductor manufacturing. During these thermally highly demanding processes or also during chamber cleaning, a certain amount of the gases is already converted in the process and decomposed there into less harmful components (https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/3_Volume3/19R_V3_Ch06_Electronics.pdf, see Table 6.11 there).  In order to further reduce the remaining PFC emissions, the semiconductor industry has agreed ambitious targets for many years. For example, abatement tools have been installed on a voluntary basis. These abatement tools usually work with a destruction removal efficiency (DRE) that depends on the PFC used. For example, the PFAS C2F6 has a standard DRE of 0.95 according to Table 6.17 (https://www.ipcc-nggip.iges.or.jp/public/2019rf/pdf/3_Volume3/19R_V3_Ch06_Electronics.pdf). In these abatement tools, the remaining PFC gases are further reduced using high temperatures (e.g., natural gas burners or electric plasma systems) by first destroying the PFC gases in a combined burner/scrubber system through the chemical reaction of combustion, and then scrubbing and neutralizing them through subsequent washing processes. By applying these technologies, PFC emissions to the environment could be impressively reduced over the years.  Waste treatment: The frequently expressed thesis that PFAS are indestructible is incorrect and has been impressively proven wrong by a number of research results. PFAS can be very well degraded by incineration or pyrolysis. Conventional waste incinerators usually cover a temperature range of 600-1600 °C (https://www.sciencedirect.com/science/article/pii/S2095809917300796). At least 1,100 °C for 2 seconds results in complete decomposition of most PFAS (Yamada T. et al. 2005) (https://www.sciencedirect.com/science/article/abs/pii/S004565350500425X).  Even under state-of-the-art domestic waste incineration conditions, PFAS are converted to inorganic fluoride at a minimum incineration temperature of 850°C (Aleksandrov K. et al. 2019). Investigation of incineration of PFAS substances PFOA, PFHxA, PFOS, recognized as problematic and therefore already regulated, at different temperatures (800 °C, 900 °C, 1000 °C) showed that at higher temperatures of 1000 °C no formation of fluorinated by-products occurred (Residual organic fluorinated compounds from thermal treatment of PFOA, PFHxA and PFOS adsorbed on granular activated carbon (GAC) | https://link.springer.com/article/10.1007/s10163-016-0532-x).

	
	
	Answer to specific info request 5:
The European Commission recently adopted a series of proposals aimed at, among other things, shaping EU climate, energy and transport policies to reduce net greenhouse gas emissions by at least 55% by 2030 compared to 1990 levels. To achieve this goal, it is essential not only to maintain microtechnology in Europe, but to increase it strongly. The Chips Act of the European Union aims to reach this goal. It recognizes the importance of semiconductors and their manufacturing to achieve the above-mentioned goals.  For this purpose, the German Infineon Technology AG has Frontend and Backend production sites in Regensburg and Warstein and R&D in Neubiberg near Munich. Within our group we also have production sites in various European countries: Dresden (Germany), Villach (Austria) and Cegled (Hungary).  Semiconductors from Infineon Technology AG help to generate electricity from renewable energy sources. They also offer increased efficiency at all stages of the value chain in the energy sector: in generation, transmission, storage, and in particular, in the use of electricity. They form the basis for the intelligent and efficient use of energy: in industrial applications, power supplies for computers and consumer electronics,  as well as in motor vehicles.  Semiconductor manufacturing is characterized above all by the fact that it mostly takes place under clean room conditions and in closed systems. Any entry of impurities into our productions usually has a devastating effect on the quality of our products and is avoided wherever possible. Due to that the presence of employees in the clean room is reduced to the minimum. Under normal production conditions, there are no measurable emissions at the workplaces.  In general, the semiconductor manufacturing can be divided into two parts - "Frontend" and "Backend". In the Frontend, the raw wafer of silicon is processed, while in the Backend, the finished products are manufactured from the separated chip (circuits).  In the Frontend, PFAS are essential in the following areas: Photolithography and Plasma Etching.  Photolithography: Photolithography is one of the central processes for manufacturing integrated circuits. It involves using an exposure process to transfer the image of a photomask onto a photosensitive photoresist. Subsequently, the exposed areas of the photoresist are dissolved (alternatively, dissolution of the unexposed areas is also possible when the photoresist is cured under light). This creates a lithographic mask that allows further processing by chemical and physical processes, ultimately leading to the microchip integrated circuits. Photoresists and anti-reflective coatings for specific applications also contain mostly PFAS, as their chemical and physical properties (wetting agent and photoactive, combined with chemically inert behavior) are necessary in the exposure process of lithography to achieve the desired process result. Especially the generation of more advanced products with smaller and smaller structures require PFAS. These are, for example, photoacid generators (PAGs, such as sulfonium and iodonium acid salts with fluorinated anions), which are essential components of the chemically amplified resists (CARs) used today. When exposed to ultraviolet (UV) light, they generate so-called superacids, which cause the solubility change of the photoresist. All proven successful PAGs are fluorinated. The PAG content in the CAR is small (order of magnitude 1%, mostly smaller). Due to process control (spin coating, development, stripping or ashing), the main part of PFAS is destroyed or ends up in the solvent waste, which is properly disposed of. Only a very small proportion is ultimately found in wastewater. Top anti-reflective coatings (TARCs) require a very low refractive index, minimal surface energy and excellent barrier properties. All these properties are achieved by using fluorinated copolymers based on styrene, acrylate and methacrylate. At present, there are no suitable substances that can provide all the above-mentioned properties. If they can be developed at all in the future, their possible use in production will certainly take decades, since a large number of parameters will have to be optimized.  Plasma etching: Plasma etching is a material-removing, plasma-assisted dry etching process in which a high-frequency or electrodeless microwave discharge is ignited in a vacuum reactor filled with an etching gas (often low-molecular-weight PFAS), thus generating a highly reactive, etch-active plasma. The resulting plasma reacts with the wafer surface and cleans it or creates structures that have been prepared in previous steps (e.g. lithography). The main criterion for the selection of the etch gas is its ability to form a highly volatile reaction product with the silicon-based wafer surface (silicon or silicon dioxide). Therefore, etching gases that ideally contain fluorine (PFAS like carbon tetrafluoride and octafluorocyclobutane) are generally used when etching structures.  Since the chemical reactivity between fluorine and silicon is very high, the reaction product of the etching reaction is volatile silicon tetrafluoride, which has a high vapor pressure. These reactions can be controlled very well, while other etching gases (e.g. chlorine-containing etching gases) also give volatile silicon tetrachloride, but either react much more uncontrollably or less selectively, thus making it very difficult or in some cases impossible to generate the necessary fine structures on the wafers. Thus, the gaseous PFASs used are extremely difficult to substitute. By far the largest proportion of the PFAS gases used either already react in the plasma chamber or are systematically burned off in the downstream abatement process. This means that only a small proportion of PFASs is emitted via the exhaust air.  PFAS-containing materials are also used in the Backend, which cannot be easily replaced here either.  Adhesives:  PFAS can also be a component of semiconductor products, e.g. in some electrically insulating adhesives, 70-90 wt% filler content of the PFAS Polytetrafluorethylene (PTFE) may be present to reduce stresses. This filler also prevents moisture absorption, which also leads to the prevention of corrosion within the semiconductor product.  The PFAS remains in the product and does not change throughout the service life. At end-of-life, the semiconductor product is sent normally for proper disposal. Therefore, no emissions are observed.  PFAS-containing materials are also used in production equipment because PFAS-containing polymers have unique properties that are mostly not replaceable by other materials. Equipment: In our production, highly aggressive media (e.g. hydrofluoric acid, alkalis) have to be handled in some cases, or also highly pure media (such as ultrapure water). This requires the use of fluorinated polymers in our production equipment throughout the entire production process. Thus, many valves, seals and pipe linings are affected. Replacing all these materials would be a major challenge, since mainly the respective equipment manufacturers have the knowledge about the composition of the individual components / tools. The supply of spare parts could also become a problem. Although there is one of the most important equipment manufacturers, ASML in the Netherlands, many manufacturers are located outside the EU. The use of materials containing PFAS is very widespread, but we have no knowledge of any emissions via wastewater. In the case of equipment disposal, this is done by a certified disposal contractor. There are no other known emission paths.  A special case of semiconductor manufacturing is the production of power semiconductors. Infineon operates such a production site in Warstein. Power semiconductor chips are not intended for consumer use and require embedding in a controllable electrical structure - a power module. In these power modules, several semiconductor chips are mounted on boards and wired to control elements, which enables the conversion of current. Therefore, power modules represent an essential core in electric cars, charging stations, electric trains, wind turbines and solar farms; crucial elements for the green electrification of the EU.  Embedding power semiconductors in power modules that control thousands of volts requires sophisticated PFAS-based assembly techniques to produce safe and durable products. PFAS-related processes for power module assembly include the following: 1. Paste soldering relies on a partially organic paste. It requires thorough cleaning with the PFAS hydrogen fluoride ether (HFE) to remove paste residues that would prevent further assembly steps and fatally damage the sensitive semiconductor during operation. Reliable and complete removal is not possible with alternative cleaning methods. Previous developments to avoid this undesirable and costly cleaning step have not been successful. The failed attempts to establish alternatives to date indicate that a long transition period is required to find alternative methods. 2. In another application, PFASs are used as adhesion promoters to fix subcomponents of power modules before the next permanent assembly steps. Absolute residue-free evaporation of these adhesion promoters at elevated temperatures is critical and can only be guaranteed with chemically inert and non-adhesive PFASs without risk of ignition. 3. The assembly of power modules involves pressure-dependent processes. Whenever materials are permanently pressed together, a non-adhesive PFAS film is required as a demolding aid to allow removal of the components from the press cavity.  4. In another application, the use of PFAS in the manufacture of power modules is attributed to the electrically insulating and non-flammable properties of PFAS. To safely handle current up to 10000 V, defect-free module components are required. Only an initial test under these conditions in an insulating PFAS environmental bath enables a test that can function safely. To date, only chemically inert PFAS can be removed without leaving residues, allowing further assembly of the test components, and an insulating environment allows testing of these voltage classes without fear of ignition.

	
	
	Answer to specific info request 7:
A lot of different PFAS (gases, solids, liquids) are used in many applications in the semiconductor manufacturing process. Semiconductor manufacturing is a highly complex process and production times vary depending on the complexity of the products, but on average it can take several years from research and development to the final product.  The complexity of the products requires a smooth and coordinated workflow between the individual processes, whereby the materials used also work together and depend on each other, as is the case also with PFAS. The proven uniqueness of PFAS combined with the proposal to restrict or ban the entire group of substances in the EU would lead to an extremely large and unprecedented challenge for adequate substitution in terms of the required technical performance and the environmental and human health impacts ("Regrettable Substitution"). A majority of PFAS cannot be replaced by alternatives according to current knowledge even in long term and it will be extremely difficult, to find chemical substances which are suitable and equivalent to PFAS in terms of their unique properties and which have no unknown or unforeseen hazards. Thus, for many applications, it requires a great deal of effort and investment in basic research and development to find PFAS-free alternatives. Once a PFAS-free alternative exists and is available, this needs to be implemented and qualified within the associated processes. This process must be carried out again for each possible alternative, this requires both time and may lead to necessary changes (e.g. design requirements and properties of the product, manufacturing process and -equipment). Therefore, a temporary exemption from the restriction only makes sense if alternatives are available and this is more than doubtful even after the expiry of the proposed 13.5 years. For example, in photolithography, one of the major process steps, the potential timeframe for substitution is 15 to 20 years or more. The substitution time to be estimated depends heavily on the application of PFAS and whether a PFAS-free alternative can be found and made available at short notice by global formulators and their upstream chemical suppliers. Without an appropriate exemption, there is a risk that the proposed full restriction of PFAS will worsen the supply of the semiconductor industry with production materials required during semiconductor manufacturing or that these materials will no longer be available. An appropriate exemption should be granted for the semiconductor manufacturing process, covering the entire semiconductor manufacturing ecosystem and including upstream and downstream supply and value chains. This should not only include the materials and precursors to manufacture the semiconductors. It must also be possible for the customers and users of the semiconductors to incorporate the semiconductors in turn into their products and thus to use the semiconductors over the longer term. Furthermore, the production equipment must not be forgotten, where e.g. also the spare parts supply must be possible in the future, as well as the devices which are necessary for R&D activities like e.g. evaluation boards. Semiconductor manufacturing in Europe without the use of PFAS is therefore currently not possible. A general restriction of PFAS without an appropriate exemption would have very negative effects and consequences for European semiconductor companies as well as their suppliers and customers.  A general PFAS ban could have serious negative consequences for the entire industrial manufacturing landscape in Europe. A few months ago, the comparatively harmless shortage in the supply of semiconductors had a serious impact on e.g. the automotive industry, leading to major production reductions and stops. Future investments in Europe depends on legal certainty and the existence of stable supply chains and skilled workers. Infineon commits to Europe as an important business location and thus, e.g. operates a large part of its front-end manufacturing there, where Infineon recently announced plans to expand semiconductor production at its Dresden site with the largest single investment of €5 billion in the company's history.  A restriction on PFAS would have a direct negative impact on our revenue (FY 2022: €3.4 billion in Europe and €14.2 billion worldwide) and employees (FY 2022: 21,703 in Europe and 54,286 worldwide), as production with PFAS is not possible in Europe. The majority of Frontend sites are located in Europe, while the majority of Backend sites are located in Asia. Since the Frontend sites are the suppliers of the Backend sites, if the Frontends stop production, the Backends would also have to stop production after a short period of time because they would run out of raw materials for their production. A general prohibition of PFAS for the semiconductor industry, its suppliers and customers must be avoided under all circumstances to eliminate a locational disadvantage for Europe.

	
	
	Answer to specific info request 10:
There is currently no analytical methodology that would be applicable to all individual PFAS compounds as defined by the OECD and provide satisfactory results. There are too many different PFAS compounds for this. In the meantime, some analytical methods have been tested that can detect a few PFAS species in semiconductor manufacturing wastewater. However, this analysis by liquid chromatography together with tandem mass spectrometry (LC-MS/MS) quickly reaches its limits, since comparative standards are only available for a few substances used. Again, it has not been possible to find an analytical method that can detect all PFAS in a comprehensive manner. Therefore, it is very important to conduct extensive research to find and improve suitable analytical methods so that the semiconductor industry is able to provide analytical evidence that it can comply with the limits (e.g., US EPA 537.1 (modified)). Currently established is the determination of total fluorine in the sample. However, the detection limit here is 50 ppm. This is a value far above all limits (ppb, i.e. one one-thousandth below) that apply to PFAS. The proportion of inorganic fluorine can also be determined with the same accuracy, whereupon the amount of organically bound fluorine (i.e. total PFAS) can be calculated. All this, however, only in the ppm range mentioned above. The PFASs currently readily detectable were C4-C13 species in the aqueous phase (US EPA Draft 1633, EPA method currently under development). For the investigated wastewater from semiconductor manufacturing, the detection limit was about 1 ppt. However, it must be noted that almost all of the species included in the analytical interpretation library are not used at all in semiconductor manufacturing, with Perfluorobutane sulfonic acid (PFBS) being the only exception. Thus, the applicability of this method is mainly limited to the detection of PFAS by-products. Whether the existing laboratory capacity will be even slightly sufficient for the determination of all more than 12000 PFAS in the future may be highly doubted. The preparation of the measurements is relatively time-consuming and thus cost-intensive, which, together with the lack of capacities, is likely to lead to exponential price increases in analysis. It is likely that these increases can only be passed on partially, or not at all, to our globally acting customers. This represents a clear disadvantage for European semiconductor manufacturing in global competition.
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	General Comments:
We are using PFAS in MEMS devices in our Electronics in sensory measurement equipment of our machines. It is the essential building block in our optics without any alternatives. Please also notice the other contribution of MEMS uses submitted for the consultation. The attachment is in German.

	
	
	Answer to specific info request 1:
semiconductor devices /Electronics in sensory measurement equipment

	
	
	Answer to specific info request 6:
Please see attachment.
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	General Comments:
Although we support a selective ban of per- and polyfluoroalkyl substances PFAS, we are of the opinion that polyvinylidene fluoride (PVDF) should be excluded from the current proposal for PFAS restriction. This opinion is also in line with the current evaluation of the Environmental Protection Agency (EPA). PVDF is a unique and versatile fluoropolymer with a wide range of industrial applications. It offers exceptional chemical resistance, high thermal stability, and superior mechanical properties. PVDF has been extensively studied and proven to be safe for use in various applications and is highly resistant to breakdown in the ambient environment based on several regulatory assessments. This includes also in particular the manufacturing and beneficial application of membranes, especially membranes used in the wastewater and water filtration. We firmly believe that a balanced and scientifically sound approach is crucial when developing regulations related to PFAS. Excluding PVDF from the proposed restrictions will allow industries to continue benefiting from its exceptional properties without compromising safety or functionality. By excluding PVDF, we can ensure that the regulations target the appropriate PFAS substances, while avoiding unintended consequences for materials that have been thoroughly assessed and deemed safe.

	
	
	Answer to specific info request 1:
Membrane and wastewater, water filtration solutions This sector is not specifically mentioned in the Table 9 of the ANNEX XV restriction report.

	
	
	Answer to specific info request 2:
What sets PVDF apart in our industry is not only its superior performance but also its contribution to sustainability. Filters and membranes made from PVDF have an extended service life, often up to 10 years or more whereas other water filtration solutions require replacement after five years. This longevity minimizes the need for frequent replacements, reducing waste and conserving resources. PVDF-based filtration products do not release harmful substances into the environment during their operational life. This is a crucial factor in maintaining water quality and safeguarding public health. Due to climate change we are facing droughts and water shortage especially in southern countries. Membrane-based water and wastewater treatment systems contribute to a recycling and reuse of our very limited freshwater resources. 60-77 % of these systems are based on PVDF membranes and a ban would strongly impact a safe and economical supply of clean water to public.

	
	
	Answer to specific info request 3:
Membrane-based products are operated typically for 5 to 10 years’ service life dependent on the product category and application. Our current investigation show that the membrane properties are also intact after over 10 years of operation in wastewater systems from reference plants indicating that the overall polymeric structure of the membrane is not significantly mechanically or chemically impacted. Therefore, it is assumed that the emissions of PVDF are considered negligible over the lifetime of the product.

	
	
	Answer to specific info request 4:
Since the membranes are operated in water and wastewater treatment systems, the membranes are typically disposed according to the local requirements. The membranes consistent of different plastic (polymeric) materials, which are typically disposed through municipal waste treatment. Alternatively, a downcycling and usage as additives in the construction area is a possible path.

	
	
	Answer to specific info request 5:
The water and wastewater industry set strict standards to the usage of products for these specific areas. Especially in the drinking water section strict regulatory requirements apply, where leachate testing is to be performed as part of the product acceptance. During this testing water is recirculated through the membrane module and the effluent is analyzed for specific contaminants. There is no data found which indicates that PFAS leaches from PVDF during these specific tests considering the current state of the art of analytical standards and methods.   Overall, the consumption of PVDF in one product must be also considered in relation to the throughput of water in its lifetime.  For wastewater treatment plants, it is assumed that we have a total service life of minimum 5 yrs. It is considered that a series product used for wastewater treatment includes 11.25 grams of PVDF within the membrane filtration product, whereas the total membrane area is equal to 500 m2 in one membrane bioreactor module. Considering the throughput of 7500 L/hr, it results in a total throughput of 324,975,000 Liter over the lifetime. This results in 0.035 µg of PVDF in relation to 1 Liter of produced water. Therefore, also a possible leaching would result in an insignificant release of PVDF.

	
	
	Answer to specific info request 6:
Although alternative membrane materials as polyethylene, polypropylene, polyamide, polyethersulfone (PES), and cellulose acetate are available, PVDF is considered as the first choice due to its unique properties as described previously. Especially for hollow fiber membranes, the mechanical stability and especially high tensile strength of reinforced fibers (>600 N according, ASTM D 3822) are considered as a unique advantage. PES is considered as an alternative but is considered as less chemically and mechanically resistant compared to PVDF. This is especially relevant as the membranes used in water treatment need to be cleaned under harsh chemical conditions to guarantee the safety and reliable availability of clean water. Therefore, membrane manufacturers focused on PVDF based membranes.   Since the service life of membranes for water and wastewater systems is between 5-10 years, a significant amount of time is to be spent in development of new products and especially for the validation in the field. In addition, it must be taken int account that municipal water and wastewater projects do have a cycle of 3-5 years from planning to execution. Hence, a long transition phase of minimum 10 years would have to be considered for a new development till implementation of a new product for these segments. With respect to drinking water applications new membrane materials and membranes need to be certified by NSF61 and according to local requirements which are defined for each country individually (i.e. Germany has its own regulation for drinking water which is termed KTW). These certification processes usually take 1-3 years.

	
	
	Answer to specific info request 8:
Freshwater is becoming a more and more important and rare resource. Therefore, the European Framework Directive will focus more on water reuse and a better quality of our freshwater. Germany released a new national water strategy where 10 strategic themes are defined. Number 1 is defined as - Protect, restore, and ensure a semi-natural water regime for the long term – prevent water scarcity and conflicting goals. Spain as the main producer of vegetables and fruits in Europe is investing 14.9 billion € in water projects, whereas 12 billion € of the investment will support projects for water reuse besides desalination, optimizing of pipelines etc.  Membrane filtration is considered as the key technology to ensure an optimum reuse of our water bodies, whereas PVDF accounts to 60-77 % of used polymers in membranes. A ban would result in a shortage in supply and a significant higher financial invest for producers, OEMs, municipalities and eventually costs would be transferred to the public and each individual. In addition, we would not just risk a shortage in freshwater supply but also a shortage in daily food supply. Also, there is a risk that essential investments would be delayed due to the availability of membranes within the market.
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	Answer to specific info request 1:
Electronics  and semiconductor  Electronics – heat transfer fluid for immersion cooling Two-Phase immersion cooling [2-PIC] is proven to dramatically reduce the capital cost [61% reduction in building size, 32% reduction in land use], operating cost, greenhouse gas emissions and water consumption of modern datacenters. It is the only cooling technology able to accommodate the power density and interconnect requirements of modern artificial intelligence (AI) computer hardware without impacting the cost, efficiency, and safety metrics. 2-PIC requires fluorochemicals fluids, specifically fluoroketones [FK] and hydrofluoroolefins [HFO], that represent a subset of “PFAS” that would be restricted under the broad definition currently being employed by ECHA in Annex XV.  Unlike other subsets that motivated the planned restrictions, these fluids have excellent toxicity profiles [non-toxic], are non-bio accumulative, and non-persistent in the environment. These fluids partition to the atmosphere, have ultra-low global warming potentials, and degrade to naturally occurring substances. They are manufactured by means that do not produce compounds of the type that motivated the planned restrictions. In short, restriction of this class of chemicals is outside the spirit of the intended regulation and no technically and economically feasible alternatives are available. We highly recommend and request ECHA for unlimited derogation or exemption from restriction of these chemistries in 2-PIC applications.  Additional information is provided in the attached file.

	
	
	Answer to specific info request 2:
a. 1) Manufacture phase – Our submission concerns an end use (direct contact, two-phase immersion cooling for high performance computing and data centers) which requires the use of a fluorinated fluid that is defined as a PFAS in the proposal. Manufacturing emissions of the substance are addressed by other entities under PFAS manufacturing. They are manufactured by means that do not produce compounds of the type that motivated the planned restrictions.   2) Use phase – The annual emissions of fluid during operation of a 2-PIC tank are on the order of 35 g/kW of server power when using a vapor trap temperature of 10°C. (Tuma P.E., The Merits of Open Bath Immersion Cooling of Datacom Equipment, 26th IEEE Semi-Therm Symposium, 2010). Engineering solutions for vapor capture such as carbon adsorption will reduce these losses from a data center. It is estimated that a 1 gigawatt capacity data center would produce approximately 10 tonnes of fluid emission per year. Please see the attached file for additional information. 3) End-of-life phase – Acvtive filtration in the application ensures that used fluid is same quality as new. Therefore, and because the fluid has substantial financial value, it is assumed that fluids will be recycled or reused indefinitely. b. It is expected that 100% of fluid that is not recycled for reuse within the application will be incinerated .   Additional information is provided in the attached file.

	
	
	Answer to specific info request 3:
Incineration is an effective waste management option for the types of fluids used in two-phase, data center immersion cooling. US EPA estimates that 99.99% destruction of fluorinated organic compounds can be achieved if temperatures of 1400°C or higher are used in the incineration process (U.S. EPA Technical Brief, Per- and Polyfluoroalkyl Substances (PFAS): Incineration to Manage PFAS Waste Streams, February 2020). The waste management company, Clean Harbors, reported that its incineration process demonstrated >99.99% destruction of PFAS compounds (Industry Dive publication on 23 January 2023 at https://www.wastedive.com/news /clean-harbors-incinerator-pfas-forever-chemicals/640829/).

	
	
	Answer to specific info request 6:
a. One use of a fluorinated fluid compound that has not been covered in sufficient detail is immersion cooling for high performance computing. The information included in the proposal therefore appears to be based upon incomplete information and we appreciate this opportunity to provide supplementary information. Compounds such as nonafluoro-2-trifluoromethyl-3-pentanone (CAS number 756-13-8) have been demonstrated to have the requisite properties to function as a direct contact, two-phase immersion cooling fluid for high performance computing. Research continues on the development of additional atmospherically short-lived, low global warming potential fluids for this use (Chemours Announces Development of New Specialty Fluid for Two-Phase Immersion Cooling: Opteon™ 2P50, https://www.chemours.com/en/news-media-center/all-news/press-releases/2023/chemours-announces-development-of-new-specialty-fluid-for-two-phase-immersion-cooling-opteon-2p50).      A large-scale, high-performance data center operating at 1 gigawatt capacity could produce approximately 10 tonnes/yr of fluorinated fluid emissions. Nonafluoro-2-trifluoromethyl-3-pentanone is not environmentally persistent with an atmospheric lifetime of roughly 1 week (N. Taniguchi, T. Wallington, M. Hurley, A. Guschin, L. Molina and M. Molina, "Atmospheric Chemistry of C2F5C(O)CF(CF3)2: Photolysis and Reaction with Cl Atoms, OH Radicals, and Ozone," Journal of Physical Chemistry A, vol. 107, pp. 2674-2679, 2003.). b. 2PIC using fluorinated fluids is the only technology that can simultaneously meet all the performance and safety requirements for large-scale, high performance computing applications. The fluorinated fluids used in direct contact, two-phase immersion cooling for high performance computing require a specific combination of thermophysical, safety, and compatibility properties. Fluids such as nonafluoro-2-trifluoromethyl-3-pentanone display not only a high dielectric strength to prevent arcing but also very low dielectric constant to protect signal integrity which is essential in high performance computing. The fluids possess sufficiently low viscosity as well as high enough heat capacity and vaporization enthalpy to facilitate efficient heat transfer. This results in significant reduction in data center energy consumption. The fluids are nonflammable and demonstrate low toxicity allowing their use in an occupied data center. The dielectric fluids also exhibit excellent materials compatibility, preserving the operating life of the electronic hardware thereby reducing electronic waste. c. We estimate >100 companies will be affected by the restriction, ranging from device manufacturers to data center operators and users. d. No technologically and economically viable alternatives exist today.  No technology is currently available or in development that can adequately replace the use of a fluorinated fluid in direct contact, two-phase immersion cooling for high performance computing.  Not-in-kind technologies have been used to remove the heat generated in data centers, including air cooling (forced convection) and immersion in a single phase, hydrocarbon oil (both synthetic and fluids derived from natural sources). However, these cooling technologies are insufficient to meeting the heat transfer demands of high-performance computing such as that required with artificial intelligence. The proximity of devices and resulting high power density which enables these computations is not sufficiently cooled by conventional heat transfer methods such as air cooling or single phase, dielectric liquids. Thus, although the demand for high performance computing continues to grow, no alternative to the currently used fluorinated fluids is currently available which can meet the technical, performance and safety requirements . e. Cooling computer hardware by direct immersion in a dielectric fluid has been conducted on a commercial scale for nearly 40 years. The Cray-2 supercomputer debuted in 1985 using liquid immersion cooling with a fluorinated fluid. The extremely high density of components required to achieve the supercomputer performance requirements was not able to be effectively cooled with air or oil. “Effective cooling techniques are central to the design of high-speed computational systems.” (The Cray-2 Series of Computer Systems, Cray Research, Inc., 1988). Through today, high performance computing continues to rely upon fluorinated fluids to meet its intense cooling needs. Decades of research has been conducted as industry searched for safe, environmentally sustainable chemistries for refrigerants and heat transfer liquids (J. Chem. Eng. Data 2020, 65, 4176−4193). New compounds have been developed to overcome environmental concerns associated with ozone depletion and climate change. Some applications have also been able to return to the use of flammable hydrocarbons through system design changes. However, no technology has been able to simultaneously meet the demanding performance and safety requirements of high performance computing applications other than a fluorinated fluid. Traditionally, datacenters have relied on air-based solutions to dissipate heat, primarily employing three methods: (1) chiller-based cooling, (2) water-side economized cooling, and (3) direct evaporative (free) cooling. Chiller-based cooling employs a closed-loop system featuring a water chiller, while water-side economization incorporates cooling towers to lower water temperatures through evaporation.  In response to escalating chip temperatures, liquid cooling has been introduced by cloud providers. Initial implementations typically involve placing cold plates on the most power-intensive components. These cold plates facilitate the flow of fluid through them and the associated piping to effectively dissipate heat from these components. However, this approach demands tailored design and manufacturing of cold plates for each new component, adding complexity to engineering and prolonging time-to-market. Additionally, even with cold plates in use, air cooling is often still required for other components. Microsoft Corporation published a comparison summarizing the advantage of 2-PIC with alternatives (Misra, P.A., et al. (2022). Overclocking in immersion-cooled datacenters. IEEE Micro, 42(4), 10–17.). The comparison demonstrated that 2-PIC provides more than twice the server cooling capacity while consuming less than half the cooling power of the nearest alternative due to its more efficient heat transfer. Please see the attached file for additional details. In our assessment of overall performance comparison 2-PIC was clearly the only technology that can simultaneously meet the demanding performance, economic and safety requirements for current and emerging needs of this societally important technology. The attached file provides a comparison table and additional details. g. Worldwide demand for digital services continues to expand at an increasing pace and with it an ever-increasing requirement for energy by data centers. The International Energy Agency (IEA) estimates that data center energy consumption accounts for ≥1% of worldwide electricity consumption. According to IEA, the share of data center energy use is significantly higher in countries with growing data center markets: Data centers accounted for 18% of the total energy consumption by Ireland in 2022; Data center energy demand is estimated to rise to 15% in Denmark by 2030. The use of 2-PIC presents a unique opportunity to make the next generation of computing technology and data centers significantly more energy efficient. Reduced energy consumption will result in lower energy-generation emissions and contribute to achieving the EU climate objectives.  Without 2-PIC, development of the most advanced, high-performance computing applications will be severely inhibited. This will have a direct impact on the advancement of technologies such as artificial intelligence (AI) and applications of it such as machine learning. A briefing for the European Parliament acknowledges that “Artificial intelligence plays an increasingly important role in our lives and economy and is already having an impact on our world in many different ways.” As OECD stated in its 2023 assessment “Policy makers and actors across research systems can do much to accelerate and deepen the uptake of AI in science, magnifying its positive contributions to research. This will support the ability of OECD countries to grow, innovate and address global challenges, from climate change to new contagions.”  The anticipated benefits of AI through productivity gains and innovation will stall without the continued advancement in computing technology which is currently dependent upon the use of a fluorinated fluid to safely and effectively meet cooling requirements. References and additional details for each of these elements are provided in the attached file.
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	General Comments:
The proposed PFAS restriction covers more than 10.000 substances, which have a broad application within the technological solutions provided by the members of Agoria. Most of our companies have  articles/products containing PFAS in their production processes and only limited use PFAS as a substance within their production process. It is in that perspective impossible to give an exhaustive overview of all concerned sector(s) and (sub-) uses in detail. But given the unique combined properties of PFAS, the substitution in multiple uses is challenging without any proper view to date on the potential alternatives.

For our companies there are several major challenges faced with this very broad restriction:
• An important challenge is to identify all different PFAS present in their complex products with a dynamic, broad and international supply chain,
• Besides the identification, it is equally challenging to find suitable alternatives in a short period of time as proposed within the restriction, if at all suitable alternatives are already existing.
• In the complex production processes of our companies also multiple PFAS containing articles are fulfilling a crucial role (filters, sealings, etc…). As for the products, identification is rather difficult, finding a substitution is challenging and will in all cases involve a complete redesign of installations with a significant investment cost,
• Also maintenance and repair will become challenging. Both for the products our members are supplying which are containing PFAS as well as in the production processes of our members. After the restriction it will be impossible to exchange in an existing product/installation certain PFAS containing articles/products given that the functionality is not the same within an existing design..

	
	
	Answer to specific info request 1:
The use of PFAS in heating, ventilation, air conditioning, cooling and refrigeration equipment High end-sealing applications, filters, gaskets, coatings,  The use of PFAS in batteries as binder, The use of PFAS in semiconductor production, The use of PFAS in industrial installations

	
	
	Answer to specific info request 2:
In the submission some qualitative information is presented on the different end-of-life options of the several applications for which we are submitting some comments

	
	
	Answer to specific info request 3:
For certain uses more information is added on the treatment options end-of-life

	
	
	Answer to specific info request 4:
Specific on the plastic recycling but also in general elements on the impact the restriction will have on the life-time extension of certain products due to potential challenges in maintenance, repair, re-use ...

	
	
	Answer to specific info request 6:
For the different applications within the contribution we indicate the availability, challenges and timelines needed for the substitution of PFAS

	
	
	Answer to specific info request 7:
For all different uses Agoria submits some proposals for proper derogations in order to avoid the potential negative impact of the proposed restriction with a description of the potential impact if no suitable alternatives are found
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	General Comments:
Dear reader,
The attachment in section IV reflects the input from the members of Norwegian Hydrogen Forum and will go further into detail on what types and where PFAS is used in the hydrogen value chain, status on the alternatives and consequences of a PFAS ban in the hydrogen sector. See attachment for more reasons and sources.

PFAS is essential in many crucial technologies throughout the hydrogen value chain, such as electrolyses and fuel cells, storage applications, infrastructure and refueling stations, to name just a few.
There are no alternatives on the market today or in the foreseen future that can replace PFAS in these applications. There are strong R&D efforts going into researching alternatives to fluoropolymers, but they are still significantly inferior in terms of the duration and stability needed.

The fluoropolymers used in the hydrogen value chain meet the OECD criteria to be defined as ‘polymers of low concern’ (PLC), and do not pose a risk to human health or the environment.

Hydrogen is key to decarbonizing the global energy system and hard to abate sectors in order to reach the ambitious climate targets. A rushed PFAS ban without exemptions for applications in the hydrogen sector would jeopardize the achievement of EU’s Hydrogen Strategy, REPowerEU targets and of the Green Deal objectives.

Based on this, there should be an exemption for the use of PFAS in the hydrogen industry.

	
	
	Answer to specific info request 1:
Energy sector
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The results shall be published as original data in a scientific journal.
	General Comments:
TFA contamination of the environment / water / plants

	
	
	Answer to specific info request 5:
Whatever PFAS compounds are included in the derogations: be aware of the potential via degradations products, especially the persistent TFA
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	General Comments:
This contribution builds upon ETRMA's initial submission to the July 2021 call for evidence. Its objective is to gauge the extent and consequences of implementing a restriction on PFAS within the tire and General Rubber Goods (GRG) industries. Given the intricacies of the definition and the extensive scope of the restriction, ETRMA members are currently in the process of appraising the presence of PFAS and assessing their effects on the tire and GRG sectors. Consequently, the data and estimates presented here are conservative. ETRMA intends to provide a more comprehensive analysis in the upcoming ECHA consultation. This contribution also follows ECHA guidance.
Properties and uses: ETRMA members use mainly fluoropolymers, alongside BPAF as a cross-linking agent, which are part of the PFAS substance family, to produce rubber goods. For the General Rubber Goods (GRG) sector, fluoropolymers, and in particular fluoroelastomers, are used in the manufacturing process of rubber articles. They are also used in the machinery and equipment required for the manufacturing of rubber articles. For the production of tyres, fluoropolymers are not used as raw materials nor components, but FPs are only used in the functioning of some machinery and equipment during the production of tyres. Fluoropolymers meet unique properties such as being virtually chemically inert, non-wetting, non-sticking, and highly resistant to temperature and wear (with low migration values). Fluoropolymers used by the rubber industry, such as FKM or PTFE are chemically, thermally and biologically stable; they do not present significant toxicological concerns and cannot degrade into other smaller PFAS. They are used during the manufacturing phase of the different rubber articles to give the finished product special properties, such as avoiding surface corrosion in extreme conditions. The machinery used throughout the entire tyre production, from the rubber compounding phases until the last curing stage, requires strong anti-sticking properties, and for this purpose, fluoropolymer coatings are needed. Fluoropolymers specific properties make them irreplaceable in a series of technological applications, such as in automotive, aerospace, defence, medical devices, semiconductors, industrial machinery and equipment, energy, oil and gas, many of which of great value for European society, being the basis for digital and green transitions, for example, lithium-ion batteries for electric mobility.
Life-cycle assessment: Fluoropolymers are considered to be polymers of low concern posing negligeable risks to human health and the environment. The releases to the environment of polymeric PFAS used in rubber goods and the tyre manufacturing process are expected to be low: during the manufacturing phase, releases appear to be low thanks to the various risk management measures in place and the professional settings; during the use phase, thanks to the stability and non-degradability of fluoropolymers, no significant amount of non-polymeric PFAS is present in the fluoropolymers and therefore the release of non-polymeric PFAS could be considered negligeable during the product lifetime; finally, during the end-of-life phase, any potential polymeric PFAS release would mainly be due to the inadequate treatment of end-of-life general rubber goods articles containing fluoropolymers, as those are treated as industrial waste by professionals. Further measures to address any potential release through the manufacturing of rubber articles and tyres, and through the collection, sorting and process of end-of-life would effectively control the risk for emission of PFAS from rubber articles containing fluoropolymers.
Substitution efforts: To date, there are no technically suitable and economically viable alternatives. Finding alternatives and substitution (if possible) is highly time-consuming process due to the complexity and to the number of the affected products. This cannot be achieved in the 18-month transition time proposed by the Dossier submitter. In the GRG sector, fluoroelastomers, or in general fluoropolymers are used only in applications where operating conditions require their unique properties, and there are no known alternatives to their current uses where fluoropolymers are crucial to ensuring the safety and durability of the products. In tyre manufacturing applications, due to the unique characteristics of fluoropolymers (anti-sticking, low coefficient of friction, resistant to wear), there are no known alternatives that are currently available for uses of polymeric PFAS, or, more precisely, fluoropolymers, where they are used as lubricants and non-stick coatings, under harsh conditions or for safe functioning and safety of equipment. This use was not identified as such in the restriction proposal.  From the general availability of a technically feasible alternative, ETRMA member companies estimated that more than 15 years are necessary to complete transition activities (i.e., implementing the substitution of PFAS) from the moment when an alternative is identified, which is not the case.
Socio-Economic impacts: The total monetized impact of including fluoropolymers in the scope of the proposed restriction on the GRG and tyre industry is estimated at 1.4 billion EUR, including: the total economic impact in the EEA for more than 404 million EUR and social costs of unemployment estimated at least of 1 billion EUR. The estimates reported in this Impact Assessment report should be considered as a lower bound of the expected impacts of a potential ban. Further analysis is required to provide sector-specific impacts and more precise figures for social and environmental risks. Therefore, the cost-effectiveness ratio is expected to be considerable and the restriction for the tyre & rubber sector highly disproportionate because only applying to a minor contributor of the total PFAS input in the environment. Furthermore, the restriction will have wider economic impact such as: a major competitiveness loss to many downstream user industries, such as (non-exhaustive list) automotive, aerospace, defence, medical devices, semiconductors, industrial machinery and equipment, energy, oil and gas; a loss of competitiveness as rubber goods made of fluoropolymers for critical strategic applications will not be available for use in the EEA, while still available in the rest of the World.
ETRMA request: Scientific knowledge on polymeric PFAS shows that fluoropolymers are of low concern, being chemically, thermally and biologically stable. Therefore, they should not be included in the scope of the proposed restriction in the same way as non-polymeric PFAS, and major data gaps need to be addressed before any regulatory provision is considered. If fluoropolymers are not excluded from the scope, considering that the duration of derogations is granted according to the availability of suitable alternatives, a time-unlimited derogation is requested for their placing on the market and uses in the general rubber goods and in tyre manufacturing processes. This request is founded on the absence of any technically and economically viable alternatives to date. It should be noted that a minimum of 15 years would be necessary to transition to any substitute once it becomes accessible, and the socio-economic consequences of such a change would be disproportionate. Furthermore, such a derogation should be granted to avoid important shortages of tyres and rubber goods which are essential to automotive, health, aerospace and defence, food, energy, oil and gas, marine, nuclear, digital industries. The impacts on society in the EEA could be considered as disproportionate compared to the benefits of this restriction.

	
	
	Answer to specific info request 1:
The PFAS uses could be split in four types: fluoroelastomers as major ingredients of rubber compounds / articles (presented in section 2.1.2); fluoropolymers coatings of non-PFAS materials, e. g., in pharmaceutical packaging / food-contact materials (presented in section 2.1.3); BPAF as crosslinking agent in fluoroelastomer compounds (not further discussed below because it is included into an ongoing REACH regulation on BPA); fluoropolymers used in the tyre manufacturing process (presented in section 2.2.1). In addition to the above uses, some fluoropolymer-based pieces and lubricants are also present in the production machinery of both GRG and tyres, not in contact with rubber, but these uses common to all industries will not be specifically developed in this document as this is a preliminary assessment. GRG uses Rubber goods containing fluoropolymers are used in (non-exhaustive list): Aerospace; Automotive Light Vehicles; Chemical, Pharma & Food End Use; Agriculture Equipment; CPI Processing Equipment & Machinery; Defence; Electro-Technical / Electronic; Energy; Fluid Power; Healthcare & Medical (including medical devices); Laminated tanks for storage of chemicals; Machine Tools / Presses; Marine; Military; Petroleum activities (apart from firefighting foam); Raw Material Processing – Pulp; Robotics; Sanitary Industry; Semiconductors; Transportation (including Aerospace, automotive, Trucks, Buses, Rail); TULAC (gloves, i.e., personal protection equipment); Oil & Gas (including mining). Rubber goods containing fluoropolymers are used inside other complex objects, such as aviation or automotive, in industrial controlled environments or construction sites. Its use is essential to fulfil a modern society needs and cannot be substituted by other alternatives as it would create a breach in rubber goods performance and ultimately an impact on safety and welfare. Tyres uses Fluoropolymers (generally thermoplastics) are used in some bulk pieces and coatings in contact with rubber during the tyre manufacturing process, to ensure no friction and no sticking during all the steps of the manufacturing process in a plant (rubber compounding, rubber conveying operations, tyre assembly, curing etc.). The most common fluoropolymers used are PTFE (CAS 9002-84-0: Ethene, 1,1,2,2-tetrafluoro-, homopolymer), PFA (Tetrafluoroethylene-Perfluoroalkyl Vinyl Ether Copolymer) and FEP (CAS 25067-11-2: Tetrafluoroethylene-hexafluoropropene copolymer). As examples, these fluoropolymers pieces or coatings can be found in guides, galley rollers, rolling disks, tables, blades, metallic rolls coating and curing moulds coating. They are essential for the production of rubber compounds and tyres, in particular to ensure proper demoulding of the tyre after the curing step, in order not to damage tread sculptures.

	
	
	Answer to specific info request 2:
Fluoropolymers contain minimal non-polymeric PFAS content, which means that non-polymeric PFAS compounds are not discharged during subsequent processing stages or throughout the product's lifespan. Similarly, when it comes to the end-of-life phase of these products, the emissions of PFAS can be regarded as negligible since they are either incinerated or recycled. According to a recent End-of-life (EOL) analysis performed by Conversio, almost 84% of all fluoropolymer applications are incinerated at the end of their life in energy recovery or thermal destruction processes. The remaining of the collected fluoropolymer waste is landfilled (≃ 13%) or recycled (≃ 3%). As regards landfilling, it should be noted that since fluoropolymers are chemically, thermally, and biologically stable (Henry et al., 2018; Korzeniowski, et al. 2022), they are not expected to transform to dispersive nonpolymeric PFAS when disposed of in a landfill. A recent study presented results from OECD guideline biodegradation studies demonstrating that PTFE is stable and does not degrade under environmentally relevant conditions (and is not expected to significantly contribute to landfill leachate). The possible formation of PFAS (short chain or long chain) during incineration of fluoropolymers was investigated in a peer-reviewed study published in Chemosphere. The study concluded that at the typical conditions foreseen by best available technologies, municipal incineration of PTFE is not a significant source of PFAS. Further investigation was recently performed by Karlsruhe Institute of Technology (KIT), that analysed incineration of post-use samples containing four different fluoropolymers, including fluoroelastomers (PTFE, PVDF, PFA, FKM). This study provides strong evidence that incinerating a mixture of fluoropolymers under representative municipal waste combustion conditions leads to complete mineralization of the C-F bonds, no significant emissions of long-chain PFAS, and no significant emissions of TFA or light fluorocarbons such as CF4 or C2F6.

	
	
	Answer to specific info request 5:
It is estimated that 14-50 kilotons of rubber goods require the use of fluoropolymers, accounting for 0.5 to 2% of the overall production of rubber goods in Europe. More than 22 major downstream industries with their different applications sectors are relying on these specific rubber products for their own productions lines. The key reason why the share of the FP is so small is that fluorinated rubbers are expensive specialty elastomers which are only used in applications in which other (cheaper) rubbers would fail.

	
	
	Answer to specific info request 6:
AOA: To conduct an R&D project aimed to substitute FEP, PTFE, PFA and other fluoropolymers in rubber goods and in tyre manufacturing, all the typical development steps would need to be carried out: R&D conducted by suppliers (in collaboration with downstream users); Regulatory compliance (materials must be compliant with applicable regulations and should meet technical requirements); Reformulation / Re-design; HSE assessment of alternatives to guarantee they are safer than FP (hazards, quantities used, potential releases); Full-scale tests (e.g., laboratory formulation studies, including initial and post-ageing characterization tests), and tests of new manufacturing processes (e.g., manufacture of the rubber mix on an industrial mixer and verification of its processing capacity for the manufacture of parts); Internal approval and certification process (validation) to ensure the alternative does not affect the integrity of the final product (e.g., undermining the safety of passengers); Homologation by customers (this step is crucial not only for tyres and other components, but – especially – for rubber goods applications in critical sectors such as aerospace, defence, medical devices); Manufacturing scale-up and launch: Once a new material is tested and validated, the manufacturing stage can start. From the general availability of a technically feasible alternative, the estimated minimum total development and approval time is 15 years. In other words, not less than 15 years are necessary to complete transition activities (i.e., implementing the substitution of PFAS) from the moment when an alternative is identified, which is not currently the case. GRG Those fluoropolymers, typically FKM or PTFE are chemically, thermally and biologically stable; they do not present significant toxicological concerns and cannot degrade into other PFAS.  The substitutes should have the same combination of properties to be able to perform under the extreme conditions. At the present state of knowledge, there are no other products with equivalent resistance to oil, ozone, external aging and chemicals, which also possess good enough tensile strength, elongation resistance, and DRC. The high price of fluoropolymers already ensures that the use of these materials is minimised by the manufacturers. Fluoropolymers are only used when the unique properties of these materials are really needed. One of the problems with the substitution is that search for alternatives must be conducted on a case-by-case basis in collaboration with each specific client. Approval by third parties, e.g., regulatory bodies, is also necessary for some applications. Currently, the industry is already striving to propose alternatives to FP whenever possible, following the client's specifications and conducting lab tests. For instance, to explore alternatives to FP for specific FCM-related uses where fluoropolymers cannot be substituted at the present state of the knowledge, the following steps would be necessary: To conduct a literature search on materials that could withstand the conditions imposed by the client's process; To verify if a potential alternative is applicable and compliant with the relevant standards in the respective industrial sectors. For example, it should be compliant with FDA requirements and EU 1935/2004 Food Contact Materials Regulation and 10/2011 Regulation for Plastics in Food Contact Materials meaning the material under consideration for a potential substitution must be on the positive list. If not, a request for adding this material to these lists should be submitted, along with a dossier and proof of its safety; To formulate and manufacture prototypes; To study their chemical and thermal resistance through aging tests in the laboratory; To check these prototypes against relevant standards (e.g., FDA requirements, EU regulation 1935/2004, NORSOK M 710 Elastomer Seas standards etc.), based on the sector-specific requirements; To provide prototypes to concerned industries for in-situ tests to validate their proper functioning. The key challenge, however, would be the unavailability of suitable materials to address the client’s needs. In this regard, the GRG industry is wholly dependent on the technological progress of its supply chain (i.e., manufacturers of fluoropolymers). Tyres PFASs, or, more exactly, fluoropolymers (FP) are utilized in tyre manufacturing for tasks such as moulding, curing, demoulding, and handling uncured rubber mixtures. Every tyre manufacturing line contains some metallic pieces coated with FP (from rubber compounding to curing). The locations and quantities of these coated pieces vary depending on the type of rubber formulations processed (and their level of sticking tendency), the tyre type, and the available manufacturing processes, machines, and tools at each plant. The key functionalities of fluoropolymers lie in their anti-sticking and anti-friction properties (maintained at higher temperatures), complemented by their excellent wear resistance. Therefore, any suitable substitute for these materials must possess these essential characteristics. To conduct an R&D project aimed to substitute FEP, PTFE, PFA and other fluoropolymers in tyre manufacturing, the following steps will be critical: R&D conducted by suppliers (the product should meet technical requirements); HSE assessment of alternatives to guarantee they are safer than FP (hazards, quantities used, potential releases); Full-scale tests of the coating applications; Tests of new manufacturing processes; Internal approval and certification process to ensure the alternative does not affect the integrity of the tyre undermining the safety of passengers. Even if the description of lubricants detailed in Annexes of Restriction proposal is not complete, ETRMA considers that uses of fluoropolymers in tyre manufacturing presented in the table above are covered by the proposed 12-year derogation for ‘lubricants where the use takes place under harsh conditions or use is for safe functioning and safety of equipment’. Nevertheless, 13.5 years (12-year derogation + 18 month of transition period) are clearly not enough to invent, test, and produce a PFAS-free solution for tyre manufacturing and then to implement it. The overall amounts of FP used in the EU in coatings related to tyre manufacturing might be difficult to assess, because the tyre industry is not a direct customer here, but a downstream user in a long supply chain. However, it is a relatively low amount because of the low coating thickness (100 µm maximum) that has a high impact on manufacturing stability and product performance. SEA: The results of the survey show that the total monetized impact of a non-derogation is estimated to 1.4 billion EUR, including: the total economic impact in the EEA: > 404 million EUR; the social costs of unemployment would be equal to > 1 billion EUR. A potential broad restriction without derogation for general rubber goods would have disproportionate socio-economic implications on the EEA tyre & rubber sector. The companies emphasized that a PFAS restriction would be a serious blow to European production. Several seals product ranges for internal combustion engine applications, high-temperature bearings in the automotive industry, aeronautical applications, and food contact applications would be discontinued, leading to the closure of respective production lines. The process of qualifying substitute products for these applications is time-consuming, spanning years, if not decades, and there is a concrete risk of relocating production to non-EEA countries within this time frame. Qualifications are very long and very complex. Time depends on the availability of a product with equivalent performance developed by suppliers. Nevertheless, manufacturers indicated that it would be extremely difficult, if not impossible, to re-enter the market even if in the future alternatives to FPs are qualified and used, since many of the products are used in critical strategic applications where safety and performance cannot be compromised.  As a consequence, there would be a considerable impact on manufacturing, supply and sales of these products in the EEA. For example, the expected income generated through the sales of rubber good products in 2027 (year of the entry into force of the proposed restriction plus 18 months of transition period) likely to be affected by a REACH restriction of PFAS is estimated at > 449 million EUR/year (rounded). In terms of sales volumes, this corresponds to > 1.6 billion units/year that would be impacted by the restriction, including, for example, vibration damping parts, static seals for internal combustion engines, gaskets for car electronics, sanitary thermostat seals, seals for multi-way valves, seals for civil and military nuclear applications, gaskets for various industries, nuclear, defence, as well as thermoplastic parts and gaskets for valve sealing systems. The analysis suggests that, as a result of the proposed restriction, the sector’s total contribution to GVA in the EEA, would lose approximately > 87 million EUR/year, when compared to the baseline scenario (i.e., assuming no PFAS restriction).  Over four years (the time period suggested by SEAC when there is no suitable alternative available in general),  the total economic impact amounts to approximately > 323 million EUR (NPV, 3% d.r.) for participating companies.  As mentioned before, the survey does not cover the whole EEA tyre & rubber goods market. The market share covered by this survey represents approximately 80% of the whole EEA market for tyres and GRGs. One can use the market share of the manufacturer companies which participated to the survey to extrapolate the total economic impact in the EEA: > 404 million EUR (rounded).  As a result of a highly conservative approach, these figures result in an underestimation of the impact and should be considered as a minimum (lower boundary) of the expected impacts of a restriction in the EEA electromagnetic actuators, valves, and sensors that are used in the transportation industry’s supply chain. It is estimated that > 5,220 employees directly involved in the manufacturing and supply chain of PFAS based products will face layoff in the EEA. This is equal to 65% of the EEA based workforce of the participating companies. Here we report the monetization of the likely social costs of unemployment for these workers. The social costs of unemployment would be equal to > 772 million EUR (see details of the calculation in Annex I below). Although companies along the supply chain would face a reduction in sales over the years, we assume for simplicity that the entire workforce will continue working for the other three years. Therefore, one discounts the monetised impact derived above by three years due to the assumed delay in the lay-off, using discount rate of 3% per year, as follows: 772 million EUR x (1 + 0.03)-3 = 706 million EUR (rounded). Further details of the calculation can be found in Annex I. Once again, we can use the market share to extrapolate the total social impact of the unemployment in the EEA. At the level of tyres and GRG manufacturers, the total impact from unemployment in the EEA caused by a restriction of PFAS is estimated at least 1 billion EUR.

	
	
	Answer to specific info request 7:
In general rubber goods (GRG) fluoropolymers have been already substituted where it was feasible. With fluoropolymers being expensive, they are currently used only in specific critical applications, where the resistance of the GRG to extreme conditions and biosafety are critical. Based on the current R&D activities, there are no known alternatives for use of fluoropolymers in GRG requested to perform in extreme environments (oil and gas industry, military) or to ensure high safety level (automotive, aerospace, medical devices and medical applications, Food Contact Materials, construction). To date, the researchers have not been able to identify technically suitable and economically viable alternatives to PFAS in these specific applications.  In tyre manufacturing applications, there are no known alternatives that are currently available for uses of polymeric PFAS, or, more precisely, fluoropolymers, where they are used as lubricants and anti-stick coatings. Fluoropolymers are critical for manufacturing of tyres due to their unique characteristics, which are broad range temperature resistance, anti-sticking, low coefficient of friction and resistance to wear. To date, the relevant supply chain has not been able to identify technically suitable and economically viable alternatives to fluoropolymers.  Implementing a re-design requires long timelines and converting the entire ETRMA member companies’ portfolios implies high costs. As these companies are downstream users for PFAS- based commodities, substitution timelines are highly dependent on the ability of the supply chain to supply adequate information and their capabilities to offer suitable alternatives. Timelines are difficult to predict and highly subject to uncertainty. The whole process of identifying suitable alternatives could take many years. From the general availability of a technically feasible alternative, ETRMA member companies estimated that not less than 15 years are necessary to complete transition activities (i.e., implementing the substitution of PFAS) from the moment when an alternative is identified, which is not the case. As a relatively low amount of FP (compared to negative impacts of a FP restriction on the European economy) is involved, and these FPs are handled in industrial and professional settings, a time-unlimited derogation for these applications will be reasonable. This Impact Assessment report identifies the main potential negative consequences that the EU society at large would face in the framework of the non-derogation for fluoropolymers used in GRG and tyre productions process. It has been performed in line with existing ECHA guidance under regulatory processes (REACH), in a spirit of methodological coherence. The results are based on a survey focused on the EU industry, with market share coverage of approximately 80% of the EU market. It therefore provided sufficiently reliable data for a representative extrapolation of the EU market. ETRMA member companies support the phase-out of the use of PFAS wherever this is possible. This, however, requires the availability of technically and economically viable alternatives which are to date not readily available. Finding alternatives is not guaranteed, and substitution (if possible) is a time-consuming process due to the complexity of the affected products. This cannot be achieved in the proposed 18-month transition time. Overall, the results of the IA can reasonably justify a time-unlimited derogation of polymeric PFAS chemicals used in rubber goods applications and the tyre manufacturing process, on the grounds that a non-derogation would have a disproportionate negative impact on society when compared with the risk to human health, animal health or the environment.  It is shown that there are currently no suitable alternatives to the polymeric PFAS chemicals on the EEA market for use in rubber goods and tyre manufacturing process. Developing a substitute for PFAS within 18 months is not considered as a commercially viable option for market operators due to excessively long timelines and high costs.  The total monetized impact of a non-derogation is estimated to 1.4 billion EUR, including: the total economic impact in the EEA: > 404 million EUR; the social costs of unemployment would be equal to > 1 billion EUR. The non-derogation also puts at stake some of the political objectives of the European Green Deal, and the transition targets toward a climate-neutral and circular economy. Tyres and rubber are highly recyclable materials, with a well-established and organized circular economy industry. It would also be a loss of sovereignty for an industry in which the European Union is a world leader, going against the 2030 strategy of industrial sovereignty.

	
	
	Answer to specific info request 8:
To analyse the GRG value chain, it is essential to understand the uses made of GRG products by downstream users. Whether in the automotive, aerospace, medical, energy, electronics or construction sectors, rubber products containing PFAS are required at many stages, in many industries. Therefore, here is a non-exhaustive list of the different uses made by downstream users of GRG, as well as an explanation of the technical specifications that require these PFAS-containing products. A PFAS restriction in the EEA's tire and rubber goods manufacturing market would hinder competitiveness, contrary to the EU's strategy to bolster domestic industry. This could affect downstream users highly reliant on rubber products. Automotive Industry: Rubber products are crucial in various automotive applications, supporting millions of jobs, contributing to government revenue, and playing a pivotal role in innovation. The automotive sector employs 13.0 million Europeans, constituting 7% of all EU jobs. It contributes €374.6 billion in tax revenue and has a surplus of €79.5 billion in the EU's trade balance. Moreover, it invests €58.8 billion in research and development annually. Aerospace Industry: In 2019, the European aerospace and defense sector generated revenue exceeding 250 billion euros and employed around 890,000 individuals. Airlines are committed to achieving net-zero emissions by 2050. Rubber components are widely used in civil and military aircraft. Medical Devices: No viable substitutes exist for fluoropolymers and fluoroelastomers in pharmaceuticals and medicine. The chemical industry, including pharmaceuticals, contributed 335 billion EUR in added value in 2018, ranking as the most prominent sector within the manufacturing industry of the EU27. Oil & Gas: A PFAS restriction could halt oil and gas extraction in high-pressure and high-temperature environments due to the lack of alternatives for rubber perfluoroelastomer parts. The EU's energy sector employs approximately 1.6 million individuals and contributes EUR 250 billion in added value to the economy. Semiconductors/Electronics: The semiconductor industry holds 10% of the global microchip market in the EU. The European Chips Act aims to invest over 43 billion EUR to enhance competitiveness. However, a PFAS restriction could lead to the elimination of semiconductor manufacturing in the EEA. Energy Applications: The battery and hydrogen sectors heavily rely on PFAS-containing rubber. A broad PFAS restriction would hinder the development of these sectors. The European Union aims for decarbonized energy production, but a restriction could jeopardize these efforts. Other Impacted Industries: Industries like chemicals, mechanical engineering, and sealing would suffer due to PFAS restrictions. The French Federation of mechanical engineering industries estimates that 600,000 FTEs in employment would be affected by a PFAS restriction, with an expected impact on 80% of the industry's turnover in France.

	
	
	Answer to specific info request 9:
Considering fluoroelastomers, and fluoropolymers in general, they don’t show any chemical similarity with fluorinated surfactants, since: due to their high molecular mass these materials are insoluble in water and not bioavailable; the lack or the very small amounts of functional groups (compared to the molecular mass) make these materials unable to interact with biological systems (non-bioavailable, non-bioaccumulative and non-toxic). There is a strong scientific consensus that fluoropolymers satisfy the widely accepted polymer hazard assessment criteria for polymers of low concern (PLC).  The PLC criteria encompass various physicochemical attributes, including factors like molecular weight. These attributes influence the substance's ability to enter biological systems and also serve as indicators of potential risks. Fluoropolymers, due to their substantial molecular weight and insolubility in substances like water and octanol, lack the capacity to permeate cell membranes. This characteristic renders them biologically inaccessible, thereby minimizing worries regarding their impact on human health and the environment.  FPs are niche specialty polymers, bio-inert and safe, stable thermally, chemically and very resistant against UV and aging. They fulfil the PLC criteria, and are not prone to generate risks for human safety and environment.  Fluoropolymers used by the rubber industry, such as FKM or PTFE, are chemically, thermally and biologically stable; they do not present significant toxicological concerns and cannot degrade into other smaller PFAS. PTFE has been extensively tested to comply with US and EU food contact and global medical device regulations (e.g., USFDA, CFDA, Korea MFDS, Japan PMDA), including ISO 10993 biocompatibility testing and preclinical animal testing.  Its superior anti-sticking properties have been recently confirmed in a simulation study.  Of course, a complete and sound assessment requires an analysis of the whole life cycle of the fluoropolymer, taking into consideration not only the intrinsic properties of the material, but also: the properties of the substances used for its production and related emissions; the properties and amount of the substances released during use phase; the properties of the substances released at the end-of-life cycle.
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	General Comments:
1. Les systèmes d’armes et le secteur de la défense
Le Ministère des Armées en France, comme les autres Ministères de la défense des Etats-membres de l’Union européenne, constitue le maillon final de la chaîne d’approvisionnement du secteur de la défense. Compte-tenu de la complexité des systèmes de défense, (un aéronef comporte plusieurs millions de pièces), cette chaîne d’approvisionnement est constituée de nombreux niveaux, et s’appuie sur différents domaines d’expertise au sein de la base industrielle et technologique de défense : essentiellement le naval, le terrestre, l’aéronautique et le spatial, et le domaine transverse des missiles, armes et munitions. Ces domaines utilisent un éventail extrêmement large de technologies utilisant des PFAS, comme l’électronique, la réfrigération, les textiles techniques, vêtements professionnels (incluant les équipements de protection individuels), la pyrotechnie, le nucléaire.
Les équipements du secteur de la Défense sont donc particulièrement concernés par le projet de restriction. Les travaux de recensement conduits par la Direction Générale de l’Armement (DGA) depuis 2021 s’appuyant sur ses principaux fournisseurs directs ont montré le recours à de nombreux usages des PFAS, malgré le caractère actuellement très partiel des obligations de communication dans la chaîne d’approvisionnement portant sur les PFAS visés par le projet de restriction (fiches de données de sécurité et article 33 de REACH). Un tel résultat n’est pas surprenant : les systèmes de défense consistent en effet en un assemblage d’équipements ou de produits qui proviennent de différents secteurs qui utilisent des PFAS. Certains de ces secteurs sont évoqués ci-dessus et le dossier annexe XV du projet de restriction confirme une telle utilisation pour chacun de ces secteurs.
La spécificité des systèmes d’armes est qu’ils doivent opérer dans des environnements très sévères, notamment en termes de sollicitations mécaniques et gammes de température de fonctionnement et en stockage. Ils doivent aussi pouvoir protéger les forces armées contre des agressions multiples, en particulier nucléaires, radiologiques, biologiques et chimiques. Ils requièrent les meilleures technologies disponibles afin d’atteindre les plus hautes performances, la robustesse et la fiabilité pour disposer d’un avantage dans les combats. L’ensemble des systèmes d’armes a donc recours aux PFAS pour leurs nombreuses propriétés uniques, que ce soit la tenue en température, la résistance aux agressions chimiques, la tenue mécanique, le faible coefficient de frottement, l’isolation électrique, leur constante diélectrique, l’usage comme fluide frigorigène. Ils sont utilisés dans nombre de composants, sous-ensembles ou ingrédients de base (en tant que réfrigérants, agents d’extinction, câbles, composants électroniques, tuyaux hydrauliques, joints et autres pièces d’étanchéité, lubrifiants, adhésifs, mastics …), ou dans les procédés de fabrication (les revêtements et traitements de surface, le démoulage des explosifs, le brasage en phase vapeur de cartes électroniques …).
Les systèmes d’armes doivent en outre être maintenus en condition opérationnelle (MCO) pendant toute leur durée de vie, qui peut être très longue. Des équipements tels que des bâtiments de surface, des sous-marins, des avions de chasse ou des chars d’assaut ont une durée de vie de l’ordre de 40 ans.
Il convient dès lors de veiller à ce que la future restriction sur les PFAS ne remette pas en cause, par des effets directs ou indirects, les performances des systèmes de défense et leur MCO pendant toute leur durée de vie.

2. Les enjeux du projet de restriction tel que présenté pour le secteur de la défense
De manière générale, le Ministère des Armées constate que le projet de restriction revêt un champ d’application extrêmement large, en raison de la définition retenue pour les PFAS : les substances concernées sont très nombreuses, et tous les usages des PFAS sont visés par l’interdiction à de très rares exceptions.
Certaines applications de niche ou technologies spécifiques ne sont pas exclues du champ de la restriction, sans que le dossier annexe XV n’apporte les justifications ni n’évalue les impacts de telles interdictions. A titre d’exemple :
• En l’état actuel du projet du de restriction, des compositions pyrotechniques au magnésium, Teflon® et Viton® (MTV) utilisées pour la protection notamment des aéronefs seraient interdites de fabrication, sauf octroi d’exemptions défense au titre de l’article 2 paragraphe 3 de REACH (cf. ci-dessous). Des revêtements indispensables à la synthèse ou la fabrication des substances explosives ou compositions pyrotechniques utilisées dans différentes munitions le seraient également.
• Les PFAS sont également utilisés dans la fabrication d’un certain nombre de composants électroniques dont certains sont critiques pour les systèmes d’armes, mais le projet de restriction ne prévoit aucune dérogation à l’interdiction de production, mise sur le marché et utilisation de tels composants.
En outre, la recherche d’alternatives n’a pas eu lieu pour la grande majorité des applications défense. Depuis la stratégie européenne sur les produits chimiques durables publiée par la Commission européenne en 2020, des travaux de recherche d’alternatives n’ont globalement pas été engagés par le secteur de la Défense, même si des initiatives ont été lancées dans les domaines du textile et des mousses d’extinction de feux d’hydrocarbures (hors périmètre de la restriction). Ces initiatives sont la conséquence de projets de restriction antérieurs au projet de restriction universelle des PFAS. Sur l’ensemble des PFAS visés par le projet de restriction, les travaux d’identification des alternatives n’ont pas encore été menés pour notre secteur ; ils ont seulement été initiés à la faveur de ce projet de restriction ; a fortiori, s’agissant de la qualification des alternatives éventuelles, celle-ci n’a pu débuter pour nos applications. Il n’est donc pas possible de se prononcer de manière générale sur leur acceptabilité en termes de performances techniques, et cela prendra du temps dans les cas où des alternatives prometteuses existeraient. Dans d’autres cas, les PFAS remplacent des produits qui parfois posent des problèmes de sécurité ou de durée de vie. Revenir en arrière pour ces cas se ferait au détriment de qualités intrinsèques des substances assurant le niveau de performance opérationnelle recherché et au détriment de la sécurité des utilisateurs. Pour la grande majorité de nos applications, il n’y a globalement pas de substituts acceptables identifiés à ce stade. De ce fait, au regard de la durée de vie des équipements défense, les durées prévues pour les différentes dérogations – confirmées ou potentielles – semblent insuffisantes pour notre secteur.
De surcroit, la durée courte des dérogations par rapport à la durée de vie des systèmes d’armes couplée à l’impact large du projet de restriction laisse présager une impossibilité à assurer le MCO de ces systèmes sur toute leur durée de vie, dans le respect des conditions de leur qualification ou de leur certification initiale, lorsque leur définition initiale nécessite l’utilisation de PFAS. Cette difficulté s’applique également à l’importation de certaines pièces d’aéronefs ou de consommables qualifiés et certifiés contenant des PFAS nécessaires pour l’entretien d’aéronefs fournis par des pays tiers, qui ne serait plus possible à l’expiration des dérogations afférentes, alors que certains aéronefs sont au début de leur service.
Il convient également de préciser qu’en amont d’une longue durée de vie, les systèmes d’armes font souvent l’objet de développements s’étalant sur plusieurs années, avec à l’issue du développement une phase de qualification, éventuellement suivie d’une phase de certification auprès d’autorités nationales, européennes ou extra-européennes suivant le type de matériel. Pour notre secteur et en fonction du type de matériel, cela rend d’autant plus faible la durée utile des dérogations proposées à ce stade par le projet de restriction.

3. Demandes pour une restriction prenant en compte les enjeux du secteur de la défense
Le Ministère des Armées demande à ce que la restriction sur les PFAS permette, comme l’envisage la Stratégie européenne sur les produits chimiques durables, de ne pas interdire les usages des PFAS qui sont essentiels pour le fonctionnement de la société. Or la Défense des citoyens européens et de leurs Etats contre les menaces extérieures est jugée essentielle pour le fonctionnement de la société, ce qui implique que les Etats soient en capacité de produire et entretenir des systèmes d’armes garantissant leur sécurité et la défense de leurs intérêts essentiels.

Pour le Ministère des Armées, les dérogations suivantes doivent être considérées dans la restriction :

Dérogations pour les applications essentielles de la défense : Usages non couverts par le dossier Annexe XV :
- Missiles, munitions, systèmes ou sous-systèmes contenant des substances explosives ou pyrotechniques et leurs constituants pour les forces armées ;
** Justification : Usage de PFAS pour lequel aucune alternative n’a été identifiée à ce stade, notamment (Revêtement de missiles et munitions ; Oxydant dans les compositions pyrotechniques, notamment les compositions magnésium, Téflon, Viton ; les compositions retard ; les compositions traçantes ; Substances explosives ; Lubrifiant solide ; Pièces de munitions)
- Moyens de synthèse, de mise en œuvre, de fabrication et de contrôle pour la production de substances explosives ou de matières pyrotechniques, munitions et missiles pour les forces armées
** Justification : Usage pour lequel aucune alternative n’a été identifiée à ce stade dans les revêtements ou protection des outils de production (synthèse, mise en œuvre fabrication et contrôle) des parties de missiles et munitions en contact avec les matières énergétiques, notamment à fin de sécurité, de facilitation du démoulage et de conservation de la forme des matières explosives.

Usages globalement couverts par l’Annexe XV : Dérogations pour les applications essentielles de la défense:
- Textiles des équipements individuels et collectifs conçus spécifiquement pour les forces armées, agents d’imprégnation pour la réimprégnation de ces textiles, textiles pour la filtration et les média de séparation entre milieux utilisés dans les applications militaires à hautes performances.
**Durée de la dérogation : jusqu’en 2040 + clause de réexamen pour évaluer les besoins restants après 2040, notamment pour le maintien en conditions opérationnelles.
*** Justification : Les PFAS sont utilisés dans la fabrication d’uniformes militaires afin de garantir à ses utilisateurs le niveau de protection requis par les impératifs opérationnels. Du fait des propriétés hydrophobes et oléophobes des PFAS, ces substances sont utilisées dans les tenues de protection au risque nucléaire, radiologique, biologique et chimique (NRBC) pour lesquels il n’existe pas à l’heure actuelle d’alternatives permettant d’offrir le niveau de protection requis contre ce risque.  Les PFAS sont également utilisés pour d’autres applications. Les solutions de substitution actuelles ne répondent pas aux exigences militaires à ce stade. Or les dérogations 5.b et 5.c du projet de restriction ne s’appliquent que dans le champ d’application du règlement (UE) 2016/425, qui exclut les équipements de protection individuelle (EPI) « conçus spécifiquement pour les forces armées ou pour le maintien de l’ordre ».  En outre, une dérogation spécifique relative à l’ensemble des usages militaires (textiles, agents d’imprégnation, filtres et membranes) plutôt que plusieurs dérogations éclatées apporterait plus de clarté au texte.
- Extension de la dérogation potentielle 5.dd sur les réfrigérants et climatisations mobiles (MAC) dans les véhicules dans les applications militaires (Champ d’application : véhicules, navires de guerre et navires auxiliaires (incluant les sous-marins), aéronefs. ;
**Durée de la dérogation : jusqu’en 2040 + clause de réexamen pour évaluer les besoins restants après 2040, notamment pour le maintien en conditions opérationnelles.
*** Justification : Dérogation spécifique pour la génération de froid dans les porteurs militaires, compte-tenu des contraintes militaires déjà énoncées par l’annexe XV : Production de froid dans les bâtiments de surface et sous-marins, notamment pour certaines installations techniques comme la propulsion, pour la réfrigération des vivres, la climatisation, … Refroidissement des systèmes électroniques sensibles.

Dérogation générale pour les autres usages militaires des PFAS:
- Hors demandes de dérogation ci-dessus : Production, mise sur le marché, utilisation et maintien en conditions opérationnelles des équipements militaires mis sur le marché jusqu’en 2040+ clause de réexamen pour évaluer les besoins restants après 2040, notamment pour le maintien en conditions opérationnelles ;
** Justification :  Certains équipements structurants des forces armées en cours de définition et établis sur les technologies actuellement disponibles ne sont livrés au Ministère des Armées qu’après un long processus de conception et de fabrication ; Aucune alternative pour les lubrifiants utilisés dans les équipements militaires, en particulier les aéronefs, n’a été identifiée à ce stade; Aucune alternative pour les applications à fortes contraintes électriques et mécaniques des systèmes militaires n’a été identifiée à ce stade ; Aucune alternative pour les différents types de capteurs sans pertes de performance n’a été identifiée à ce stade, alors que certains composants électriques et électroniques contiennent des PFAS ; Aucune alternative pour Les cartes électroniques hyper fréquence (HF) n’a été identifiée à ce stade, sans pertes de performance ; Plus généralement, la disponibilité d’armements et la recherche de supériorité opérationnelle des forces armées est un enjeu majeur pour la protection des populations, ce qui impose au vu du vaste périmètre du projet de restriction de donner de la visibilité sur la possibilité d’utiliser et de maintenir en conditions opérationnelles les matériels en cours de conception avec des PFAS et dont la mise sur le marché pourra n’intervenir que dans plusieurs années. La disponibilité des pièces détachées doit pouvoir être assurée au-delà de 2040. Une telle dérogation pour le secteur de la défense est de nature à donner de la visibilité au niveau européen sur la poursuite contrôlée de l’utilisation de substances PFAS pour ce secteur ; cette visibilité donnée aux fabricants de PFAS permettra de limiter les risques pour la sécurité d’approvisionnement du secteur de la défense de ces substances essentielles.

Considérations socio-économiques
La défense constitue souvent, en comparaison du secteur civil, un marché de niche, malgré le nombre significatif de personnes employées dans le domaine. Par exemple, le volume des connecteurs produits pour les usages militaires est très faible par rapport à celui que les connecticiens produisent pour le domaine civil. Il importe donc pour le secteur de la défense que les nombreux acteurs de sa chaîne d’approvisionnement puissent disposer d’une visibilité à long terme et de débouchés suffisants pour ce marché de niche. C’est pourquoi des dérogations spécifiques et transverses concernant notre secteur doivent être étudiées.
Par ailleurs, le Ministère des Armées souligne les conséquences économiques du projet de restriction. Les recherches d’alternatives, les phases de qualification et de certification le cas échéant, entraîneront des coûts importants pour l’ensemble du secteur de la Défense, du fait du nombre d’applications des PFAS utilisés par la Défense, du nombre de substances concernées et du caractère remarquable des propriétés des PFAS qui rendront ardue leur substitution.
Au demeurant, il ressort à ce stade en l’état des connaissances et dans certains cas de fortes difficultés voire une impossibilité à l’ensemble des PFAS dans les applications militaires. Sans dérogations pour la Défense et telle que formulée le dossier annexe XV, la restriction est susceptible d’entraîner des pertes de capacité opérationnelles importantes, qui ne peuvent être envisagées. Or la recherche de supériorité stratégique est essentielle pour assurer l’objectif de défense des citoyens face aux agressions extérieures. Sur les théâtres d’opération, accepter de diminuer les performances de nos matériels revient à mettre en danger la vie des soldats face aux ennemis, qui ne sont pas soumis aux règles de REACH pour la fabrication de leurs matériels.
Le Ministère des Armées rappelle par ailleurs que le mécanisme d’exemption défense prévu par l’article 2 paragraphe 3 du règlement REACH ne constitue qu’une solution de dernier recours pour le secteur, puisque ce mécanisme ne permet pas d’éviter les éventuels effets d’éviction du marché d’une substance suite à l’interdiction de tout ou partie des usages de cette substance via le régime de restriction ou son inclusion dans le régime d’autorisation REACH. Les industriels de la Base industrielle et technologique de défense (BITD) et le Ministère des Armées sont préoccupés par un tel effet d’éviction sur une part importante de la famille des PFAS, du fait du champ d’application très large du projet de restriction et des annonces d’arrêt de production de certains fabricants de PFAS. Enfin, le Ministère des Armées souligne l’effet délétère causé par l’abandon de la production de familles de PFAS pour lesquels les producteurs estimeraient ne plus avoir de débouchés économiques suffisants.

En conclusion, les PFAS sont essentiels pour la défense et leur recours doit de façon générale être préservé à l’aide des dérogations demandées supra:
Un nombre très important d’usages des PFAS ne dispose pas d’alternatives identifiées à ce stade pour les équipements de défense. Aujourd’hui, sans ces substances, certains matériels ne peuvent plus être fabriqués. Par exemple les leurres infrarouge (compositions MTV), sans lesquels il n’est pas possible de protéger les aéronefs de combat contre les ennemis, lesquels ennemis en retireront un très grand avantage tactique. D’autres équipements comme les aéronefs ne pourront plus être fabriqués ou maintenus à long terme à isoperformance et dans les conditions de qualification et de certification initiales, si le marché des substances PFAS s’assèche. Cela occasionnera des baisses de performances très probablement significatives ainsi que des sur-coûts très importants (évolution de la définition des matériels, nouvelles qualifications et nouvelles certifications). Dans l’ensemble, le Ministère des Armées estime que les usages décrits doivent être particulièrement considérés dans le contexte géopolitique actuel.

**
In conclusion, PFAS are essential for defense, and their use must generally be preserved by means of the derogations requested above.
A very large number of PFAS uses have no alternatives identified at this stage for defense equipment. Today, without these substances, certain items of equipment can no longer be manufactured. Infrared decoys (MTV compositions), for example, without which it is impossible to protect combat aircraft from enemies, who will gain a major tactical advantage. Other equipment, such as aircraft, will no longer be able to be manufactured or maintained over the long term at isoperformance and under the original qualification and certification conditions, if the market for PFAS substances dries up. This is likely to lead to significant reductions in performance, as well as very substantial additional costs (changes in equipment definition, new qualifications and certifications). All in all, the French Ministry of Defence believes that the uses described above should be given particular consideration in the current geopolitical context.






	
	
	Answer to specific info request 1:
Les usages répertoriés ici par le Ministère des Armées sont ceux considérés comme les plus critiques, les plus spécifiques ou d’importance vitale pour la défense. Même si la liste n’est pas exhaustive, y compris sur les applications critiques, elle est toutefois représentative de l’essentiel des problématiques défense remontées à travers la chaîne d’approvisionnement.  1. Secteurs et (sous-) usages Les commentaires de la présente contribution s’appliquent en particulier aux secteurs suivants répertoriés par le dossier Annexe XV, en ce qu’ils font partie de la chaîne d’approvisionnement des matériels de défense. - Fabrication (Annexe E.2.1.) : o Secteur dans son ensemble ; - Textiles et habillement (TULAC - Annexe E.2.2.) : o Vêtements professionnels (incluant les EPI) ; o Textiles techniques ; o Autres :  Textiles pour utilisation dans les compartiments moteurs pour l’automobile (pour le bruit et l’isolement des vibrations) ; - Placage métallique et fabrication de produits métalliques (Annexe E.2.4.) : o Chromage dur ; o Chromage décoratif, revêtement sur plastiques et placage métallique autre que le chrome ; - Applications des gaz fluorés (Annexe E.2.8) : o Réfrigération ; o Climatisation et pompes à chaleur ; o Agents moussants ; o Solvants ; o Gaz propulsifs ; o Moulage du magnésium ; o Agents d’extinction ; o Gaz d’isolation dans les équipements électriques ; - Dispositifs médicaux (Annexe E.2.9.) ; - Transports (Annexe E.2.10.) : o Utilisation des PFAS dans des applications affectant le bon fonctionnement lié à la sécurité des véhicules et affectant la sécurité des opérateurs, des passagers ou des marchandises, dans la mesure où elles ne sont pas abordées dans d’autres parties de cette proposition de restriction (par exemple, sous lubrifiants, équipements électroniques et TULAC) ; o Fluides hydrauliques ; o Climatisation mobile (MAC) ; o MAC et réfrigération dans les applications militaires ; - Electronique et semiconducteurs (Annexe E.2.11.) o Electronique ; o Semiconducteurs ; - Secteur de l’énergie (Annexe E.2.12.) o Secteur dans son ensemble ; - Lubrifiants (Annexe E.2.14.) o Secteur dans son ensemble ; - Pétrole et industries des mines. Néanmoins, il apparaît que des usages spécifiques aux équipements de défense ne sont pas répertoriés comme une catégorie d’usage dans le dossier annexe XV. Les catégories d’usage et sous-usages suivants mériteraient d’être évoquées dans le dossier, même si les quantités concernées sont très faibles : - Usages spécifiques défense o Missiles munitions, , systèmes ou sous-systèmes contenant des substances explosives ou pyrotechniques et leurs constituants pour les forces armées, et leurs moyens de synthèse, de mise en œuvre, de fabrication et de contrôle pour leur On compte en particulier dans ces usages la production et l’utilisation de substances explosives ou matières pyrotechniques composant les explosifs, les compositions pyrotechniques, les poudres propulsives et les propergols.

	
	
	Answer to specific info request 6:
Les usages ci-dessous ne sont pas mentionnées dans le dossier Annexe XV, ou de manière pas suffisamment explicite:  Usages « Missiles, munitions, systèmes ou sous-systèmes contenant des substances explosives ou pyrotechniques et leurs constituants pour les forces armées, et leurs moyens de synthèse, de mise en œuvre, de fabrication et de contrôle pour leur production ».  Réponse générale à la question d) pour la pyrotechnie militaire : dans ce domaine, on estime qu’il faut en général 10 à 15 ans pour mener à bien des travaux de substitution. Viennent d’abord des travaux de recherche via une thèse, qui durent environ 3 ans et permettent de passer du Technology Readiness Level (TRL) 1 au TRL 3 ; puis sont lancées des études pour atteindre les TRL 5 ou 6 (durée typique : 3 à 6 ans selon difficultés rencontrées). Un marché de réalisation prend la suite (3 à 4 ans). S’ajoutent ensuite les phases de qualification interne et externe, avant la mise en service (1 à 2 ans).   Exemple de sous-usage de PFAS dans le domaine : les leurres - Sous-usage : Composition pyrotechnique infrarouge - Fonctionnalité-clé (question b) : Oxydant dans composition infrarouge Magnésium - Téflon - Viton (MTV) - Alternatives (question d) : Pas d’alternatives évaluées à notre connaissance.  D’autres exemples de polymères fluorés utilisés pour les applications pyrotechniques sont fournis (cf. pièce jointe confidentielle). Pour complément sur les usages recensés pour la pyrotechnie, les missiles et autres munitions, voir la partie des commentaires généraux relatifs à la demande de dérogation idoine.  Autres usages de l’industrie de défense : Les usages ci-dessous ont été recensés, en complément des usages déjà mentionnés dans la partie des commentaires généraux relatifs aux demandes de dérogation (autres que celle relative aux missiles et autres munitions). Ceux-ci sont classés selon les types d’usages recensés dans le dossier Annexe XV.  Electronique et semiconducteurs : Applications hyperfréquences - Fonctionnalité-clé (question b) : Notamment, pour les cartes électroniques, Limiter la perte de signal et avoir la résistance thermique indispensable pour la soudure des composants électroniques sur la carte. - Alternatives (question d) : Pas de solutions offrant les mêmes performances identifiée à date.  Electronique et semiconducteurs : Soudure en phase vapeur - Fonctionnalité-clé (question b) : Permettre l’homogénéité de la température sur la carte électronique et ainsi éviter les points chauds. - Alternatives (question d) : A date, pas d'alternatives sans PFAS au fluide caloporteur utilisé.  Câbles : Différents usages militaires ont été recensés pour les câbles avec des fluoropolymères. Certains usages sont critiques : - Câbles immergés, dans le domaine naval ; - Divers câbles ou gaines pour les batteries utilisées dans certains matériels de guerre ; - Câbles pour capteurs ; - Câbles isolés avec des fluoropolymères dans les aéronefs militaires, pour leurs propriétés de résistance thermique et aux produits chimiques, en sus de leurs propriétés diélectriques.  Energie Les batteries utilisées dans certains matériels de guerre utilisent notamment des câbles avec fluoropolymères (cf. supra). S’agissant des membranes à échange de protons (PEM) des piles à combustible et des électrolyseurs, certaines applications de défense y ont recours pour éviter la fragilisation des structures métalliques induite par l’hydrogène dans la pile et l’ensemble de la tuyauterie.  Lubrifiants : Le recours aux PFAS comme lubrifiants est essentiel pour le secteur de la défense. Les usages suivants de PFAS non polymères ont été notamment recensés : - Des agents de nettoyage / solvants non fluoropolymères sont utilisés pour certains systèmes électroniques essentiels ; - Lubrifiants dans de nombreux systèmes de défense.  Autres équipements et consommables des forces armées ayant recours aux PFAS  Parmi les autres équipements et consommables des forces armées ayant recours aux PFAS et dont les usages ne sont pas spécifiquement mentionnés dans l’annexe XV, les éléments suivants peuvent être cités (liste non exhaustive) : - Non fluoropolymères : adhésifs dans les outils de production de certaines munitions ; - Fluoropolymères pour capteurs. En résumé, même si la liste des usages défense présentés ici ne peut être ni exhaustive ni très précise quant aux équipement en raison de la sensibilité de ces informations, il apparaît que les PFAS sont utilisés de manière transverse sur un large éventail de matériels spécifique défense.

	
	
	Answer to specific info request 7:
Utilisation comme réfrigérants et pour les climatisations mobiles (MAC) dans les véhicules dans les applications militaires jusqu’à 13,5 ans après l’entrée en vigueur (dérogation 5.dd) et autres usages de réfrigération spécifiquement militaires.  Cette dérogation potentielle appelle les commentaires suivants : de manière générale elle est jugée essentielle pour les applications militaires, compte-tenu des contraintes militaires spécifiques indiquées dans l’annexe XV. Elle devrait également être précisée et bénéficier d’une durée adaptée à celle des équipements militaires concernés.  Insuffisance du terme “véhicule”: Le terme “véhicule” utilisé dans la dérogation est insuffisant ; il est en effet généralement utilisé en référence aux seuls véhicules du domaine terrestre. Il conviendrait donc d’y ajouter les navires de guerre et navires auxiliaires ainsi que les aéronefs, pour couvrir explicitement les domaines naval et aéronautique. Les sous-marins sont considérés comme compris dans l’expression “navires de guerre”.  Insuffisance de la durée de dérogation (cf. « Calendrier pour la transition », annexe E p. 359): Comme évoqué en partie générale, les systèmes militaires ont une durée de vie de l’ordre de 40 ans ; celle-ci peut aller jusqu’à une cinquantaine d’années. Même si l’étude mentionnée dans l’annexe XV (Hill, 2003) évoque une transition pour l’introduction pour la production des véhicules de 2 à 4 ans, cela apparaît impossible dans le domaine militaire. En effet, la durée de conception d’un système militaire est longue ; il peut s’agir d’une dizaine d’années. Dès lors, des programmes en cours de commande aux industriels ont déjà dû opérer des choix en matière d’utilisation de HFO et de HFC ; ces systèmes seront pour partie livrés jusqu’en 2030, d’autres ne seront livrés qu’à horizon 2040.  En outre, en particulier lorsque ces systèmes relèvent du domaine naval, le maintien en conditions opérationnelles ne peut être comparé à l’entretien des voitures particulières. En effet, certains systèmes sont sujet à deux types d’entretien : les entretiens mineurs et les entretiens majeurs. Les entretiens majeurs sont planifiés environ une fois tous les dix ans, et font l’objet d’une planification technique et budgétaire qui ne s’improvise pas. Cela explique que le recours aux HFC et à plus long terme aux HFO reste indispensable, pour concilier l’évolution réglementaire et le cycle de vie des navires, véhicules et aéronefs militaires. C’est pourquoi nous estimons que la dérogation 5.dd doit être prévue jusqu’à 2040.  Justifications complémentaires en réponse à l’annexe XV - Applications militaires pour MAC et réfrigération : réponses aux limites pointées par l’annexe XV (p. 359-360) S’il est vrai que des alternatives aux réfrigérants PFAS utilisées par exemple dans le domaine naval civil où certaines contraintes similaires au domaine militaire peuvent s’appliquer, il convient de remarquer d’une part que le domaine militaire peut recourir aux solutions civiles quand cela est possible (exemple de petits programmes à durée de vie plus courte et non destinés aux opérations militaires). D’autre part, la spécificité militaire porte justement sur la présence de contraintes supplémentaires au domaine civil, en particulier concernant les contraintes de sécurité supplémentaires occasionnées soit par l’utilisation de certains systèmes de propulsion des navires de guerre, soit par les conditions d’atmosphère confinée des sous-marins, soit par une combinaison des deux. Tous domaines confondus (naval, aérien, terrestre), la projection en opérations impose des contraintes de sécurité supplémentaires en matière d’inflammabilité vis-à-vis du domaine civil. S’agissant de l’affirmation selon laquelle de nombreuses activités relatives au domaine militaire n’ont pas lieu en environnement hostile (par exemple marchés publics généraux – donc hors défense et sécurité –, hébergement des personnels et de leurs familles), cela est exact. Pour autant, il convient de remarquer les choses suivantes :  - les spécificités évoquées en annexe XV, annexe E, section E.2.10 (Transports) s’appliquent essentiellement à la réfrigération « mobile », c’est-à-dire utilisée dans les porteurs militaires (navires de guerre, aéronefs, véhicules) ; - lorsque les conditions « civiles » s’appliquent (marchés publics hors défense et sécurité), les règles de droit commun sont très généralement les règles applicables ; - des conditions particulières doivent être appliquées pour le refroidissement de certains systèmes électroniques sensibles, que ce soit à terre ou dans des porteurs militaires. Pour ces systèmes et les autres utilisations de réfrigération évoquées en annexe XV, nous estimons que ce type d’usages doit pouvoir bénéficier de la dérogation générale que nous demandons dans la partie « Commentaires généraux ». Concernant les standards spécifiquement développés pour les militaires pour lesquels l’annexe E (p. 359) indique un manque d’informations sur la manière dont ces standards affectent la possibilité de considérer des alternatives comme satisfaisantes : ces standards militaires traduisent l’exigence des meilleures performances techniques pour les système d’armes, que ce soit en termes de poids, de vitesse, de puissance, de robustesse des matériaux, et aussi de rapidité d’extinction du feu, de sécurité des personnels en milieu confiné, etc. En effet, l’objectif in fine consiste à assurer la survie de nos forces armées face à des ennemis qui ne sont pas soumis aux mêmes règles que les nôtres. Les standards civils n’intègrent pas, pour leur part, le besoin d’une supériorité stratégique comme contrainte.  - Résumé de l’évaluation des coûts et bénéfices - Applications militaires pour MAC et réfrigération : éléments de réponse aux informations demandées par l’annexe XV (p. 385-387) Le dossier Annexe XV demande des éléments concernant le type d’applications (« range of applications ») où cette dérogation sur les réfrigérants et MAC pour les « véhicules » militaires serait nécessaire ; en réponse, vous trouverez ci-dessous une liste non exhaustive : - Domaine naval (bâtiments de surface et sous-marins) : réfrigération des vivres embarqués, climatisation des locaux opérationnels, des locaux de vie et des installations techniques, dont les installations de propulsion ; - Domaine aéronautique : réfrigération des systèmes électroniques ; - Domaine terrestre : climatisation des véhicules.  Principales autres dérogations potentielles impactant indirectement les usages défense Par ailleurs, bien qu’elles ne concernent pas spécifiquement les équipements militaires, le Ministère des Armées trouve un intérêt aux dérogations potentielles suivantes, dans la mesure où les composants, équipements, ingrédients ou applications visés font partie intégrante des équipements de défense: - 5.ee (procédé de fabrication des semiconducteurs) ; - 6.o (applications liées à la sécurité des véhicules de transport) ; Les dérogations potentielles concernant les dispositifs médicaux et l’impression 3D, si elles se justifient, sont également utiles. En effet, ces applications peuvent être utilisées par les personnels soignants des Armées d’une part et dans la fabrication de pièces de rechange de matériels militaires d’autre part.

	
	
	Answer to specific info request 8:
Transports L’un des substituts potentiels des halons pour les extincteurs portatifs dans l’aéronautique est la substance 2-BTP. Cette substance est un PFAS et pourrait être utilisée pour les avions de mission de l’Armée de l’air. Des années de recherche ayant été investies par des industriels de l’aéronautique, la recherche d’alternatives au 2-BTP ne semble pas une option économiquement viable ni pratiquement réalisable dans les délais prévus de longue date pour les utilisations critiques de halons dans le règlement (CE) n° 1005/2009 sur les substances appauvrissant la couche d’ozone. La révision en cours de ce règlement ne prévoit d’ailleurs pas de modifier les échéances d’utilisations critiques de halons.  Autres équipements et consommables des forces armées ayant recours aux PFAS  En complément des usages des PFAS énumérés en partie 6 et 7, les usages suivants, notamment, ont été recensés par le Ministère des Armées (liste non exhaustive). Ces usages sont soit déjà mentionnés par le dossier Annexe XV, soit sont a priori moins spécifiques à la défense que ceux mentionnés en partie 6.  Ces usages restent pour autant importants pour les matériels de défense.  Non fluoropolymères - Agents de nettoyage / solvants pour les aéronefs militaires, - Système anti-incendie de véhicules de l’Armée de Terre (dérogation 5.m) - Equipements de protection individuelle, textiles de filtration et textiles de certains véhicules de l’Armée de Terre pour la protection des forces armées contre le risque NRBC (non couvert par une dérogation, sauf textiles de filtration et média de séparation) ; Fluoropolymères - Traitement de surface traité au PTFE pour les armes ; o pour ce type de traitement, aucune dérogation n’est prévue par le projet de restriction. Or il convient de rappeler que ce type de traitement constitue une alternative au chromage dur disponible commercialement, le trioxyde de chrome étant soumis au régime d’autorisation. Le PTFE dans ce traitement de surface permet de diminuer le coefficient de friction conférant à la pièce traitée une bonne résistance à l’usure et à la corrosion.  - PTFE dans les colles, adhésifs et mastics de différents équipements militaires du domaine munitionnaire, aéronautique, terrestre et naval ; - Joints en fluoropolymères utilisés dans de nombreux systèmes d’armes, au-delà des munitions. Par exemple dans les avions de chasse, les bâtiments de surface ; - Revêtements tribologiques ; - Résistance aux radiations. Au global, cette liste d’usages de PFAS en complément des usages énumérés en partie 6 – même si là encore elle ne peut être ni exhaustive ni très précise en raison de la sensibilité des informations – renforce le constat d’une utilisation généralisée des PFAS dans les systèmes d’armes, et la nécessité de prendre en compte les impacts socio-économiques du projet de restriction sur le secteur de la défense.



	9540
	Date:
2023/09/25  21:29
Content:
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues

Type:
BehalfOfAnOrganisation
Org. type:
International NGO
Org. name:
European Federation of Allergy and Airways Diseases Patients' Associations
Org. country:
Belgium
Attachment:

 
	General Comments:
EFA appreciates ECHA’s ongoing evaluation of a proposal from several Member States on wide-ranging restrictions on the manufacture and use of PFAS (per- and polyfluoroalkyl substances) in the EU. The proposal aims to address risks to the environment and public health posed by PFAS-containing applications and products. The scope of the proposal looks at restricting a category of PFAS, hydrofluorocarbons (HFCs), which are used in chronic respiratory disease reliever medication.

Asthma and COPD inhaled medication and PFAS

Asthma affects 30 million children and adults under 45 years of age in Europe and it is estimated that COPD affects 10% of the population in Europe.

Inhaled medicines are the most used medicines in respiratory care in Europe and worldwide. In 2021, metered dosed inhalers (MDIs) accounted for 76% of all inhalers used in Europe, and 78% of those used globally.  Most MDI medicines available today contain PFAS and fall within the scope of the restriction proposal by ECHA.

Authorised by the European Medicines Agency (EMA), these MDIs are lifesaving medications where the PFAS-HFCs acts as a propellant to push and drive the medicine into the airways, effortlessly for the patient. These inhalers are considered worldwide critical medicines to treat the obstruction of the airways.

The International Pharmaceutical Aerosol Consortium (IPAC) reports that there are only two HFCs currently approved by EMA.  To reduce the carbon footprint of these propellants, there are two new gases under development for inhaled medical use. However, one of these upcoming solutions falls under the scope of the current proposal for restriction of PFAS, leaving only one future HFC option as valid to transition the current PFAS based MDI portfolio.
As the industry works to consolidate the effective use of the two alternatives, regulators have started to discuss the data needed to submit for them approval. The EMA has recently launched a consultation on the data requirements to approve HFC as excipients.

Given the uncertainties on the readiness of the products, and the scarce options, EFA recommends ECHA to consider avoiding any situation in which there would not be an alternative HFC for medical use. Having only one HFC option for inhaled medical use; would theoretically lead to higher raw material dependence, supply chain fragility and therefore, more vulnerability to shortages and underserved patients. Any restriction to PFAS for medical use should balance vulnerable people’s needs and pollution reduction, while avoiding that a basic excipient becomes a global monopolised commodity.

	
	
	Answer to specific info request 6:
Health and social impacts of the PFAS restriction  The HFCs under the ECHAs restriction proposal are also under scrutiny by the EU co-legislators reviewing since 2020 the F-Gases Regulation 517/2014. As in those discussions, it is alarming to see the limited scientific evidence available on the (unintended) consequences the transitioning of medication could have on people, especially the respiratory patients concerned.   While EFA works unstintingly to advocate for healthier environments and the reduction of harmful exposure to environmental pollution impacting allergy and respiratory health, we invite EU regulatory agencies like ECHA to give due consideration to the potential unintended consequences these policies might have on human health, patients’ symptoms and lives. In particular:  • Economic transition for patients: innovation towards less polluting medicines requires investment in research and development, medicine authorisation procedures, and market placement. This investment should not become a cost and burden to be carried by patients.   • Clinical transition for patients: any restrictions and legislation affecting basic medication and treatment options would need to be thoroughly discussed with the respiratory disease community, especially medical societies and patient groups. Moreover, any major change in medication like the one proposed by this draft restriction entails sensitive health decisions that can have unintended consequences for patients (i.e. from individual stockpiling to respiratory exacerbations, even death). Finally, asthma and COPD inhalers cannot and should not be changed overnight, even less so when they are administered through a device that requires patient education and adequate inhalation technique to be used.   • Global transition for patients across borders: Asthma and COPD are global diseases with an enormous burden in developing countries. According to the Global Initiative for Asthma (GINA), too rapid implementation of these restrictions would adversely affect the lives of many people worldwide – especially in low- to middle-income countries, which account for 96% of asthma deaths–.  EFA is concerned about the impact the ECHA restriction proposal can have on access to healthcare and basic treatments in third countries, especially among the poorest populations.  • Information transition for patients: people with asthma and COPD have the right to be informed about issues affecting their medication. This right includes information about the composition of their medicine, the environmental footprint of their treatment and its presentation, as well as how to dispose of it. Informative campaigns addressing their questions will be necessary to ensure a successful transition for all.

	
	
	Answer to specific info request 7:
PFAS restriction: Opportunity for better lung health  As patient representatives, EFA is a strong supporter of a health-in-all-policies approach. This perspective entails that changes in this medication could also be achieved through positive, rather than restrictive, EU action. Healthcare professionals are also urging to focus on “optimal treatment” when considering policies affecting people and the planet.    It is well documented  how there is currently an overuse of rescue medication among chronic respiratory patients, as well as specific challenges such as lack of adherence and health literacy, patients treating only symptoms, no support to patients’ self-management, lack of alternatives available for certain vulnerable groups, or even reimbursement considerations.   This ECHA restriction proposal is therefore an opportunity to look at the bigger picture around inhaler use in Europe, and further address the health needs, way beyond the environmental needs, to reduce PFAS-based MDI use in Europe, by analysing issues such as:   - the application of clinical guidelines for asthma and COPD at international, European, and national levels;  - patients’ rights, needs and treatment choices: patients are part of the solution to reduce pollution from medicines, not the problem;  - personalised medicine and alternative medicine development and affordability.   All the above-mentioned aspects are necessary to scale down the use of PFAS-based MDIs to the strictly necessary circumstances.
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	General Comments:
Integer manufactures complete medical devices as well as medical device components for many of the largest medical device companies in the world.  Integer also manufactures batteries ranging from small implantable medical batteries to large industrial lithium batteries.  Fluoropolymers such as PTFE, FEP, ETFE, ePTFE, and PVDF are all integral materials across our product portfolio.  Integer, as well as the medical device and battery sectors as a whole, will be heavily impacted by a restriction of PFAS that includes fluoropolymers.  Therefore, Integer would like to submit the following commentary on the proposed PFAS Restriction.

Our first request would be that fluoropolymers are excluded from the scope of the restriction.  Fluoropolymers have a range of properties that make them extremely beneficial to society and these materials have become ubiquitous.  They are extremely inert, highly chemical resistant, nearly frictionless, and very biocompatible, which is why they play a major role in our medical devices.  Fluoropolymers are also a vital constituent in our battery and capacitor products.  There are numerous examples where fluoropolymers play important roles in the fit, form, function and/or even safety of these products.  A restriction on fluoropolymers will have far-reaching impacts on society that could set back quality of life improvements not only on medical devices, but also on medical procedures for many years or even decades.  Fluoropolymers are undeniably useful and are arguably the safest of all PFAS, so some consideration should be made for exempting them from the broader PFAS restriction.

Additionally, it should be noted that both waste medical devices and waste battery products are regulated under other EU regulations.  These regulations could be amended to ensure that resulting fluoropolymer waste is properly disposed of.  For example, medical device waste is biohazardous and is often sterilized by incineration.  The current regulations could be expanded to ensure fluoropolymers in medical devices are fully incinerated before disposal as well.  Similar emission laws could be placed on fluoropolymer manufacturers to limit PFAS emissions during production.  This sort of approach would allow the full benefit of fluoropolymers to continue in certain products while ensuring PFAS emissions to the environment are minimized.

If fluoropolymers must be included in the scope of the PFAS regulation, then Integer requests that our products utilizing fluoropolymers be provided derogations.  Fluoropolymers are utilized in our devices because their unique characteristics are fundamental to their function.  There are no other materials that we are aware of that could be considered direct alternatives for most of our fluoropolymer uses.  Finding and employing alternatives, if even possible, will take many years due to the amount of testing and approvals required in the medical device industry.  Therefore, Integer requests derogations of the longest term for all of our products listed below:

IMPLANTABLE MEDICAL DEVICES
- Stents
- Hernia meshes
- Implantable batteries
- Implantable Pulse Generators (IPG’s) and components
- Leads
- Feedthroughs

INVASIVE MEDICAL DEVICES
- Guidewires
- Introducers
- Catheters and other medical tubing
- Hypodermic tubing / Hypotubes
- Mandrels
- Other associated instruments and tools

BATTERIES AND CAPACITORS
- Lithium primary medical batteries
- Lithium primary industrial batteries
- Capacitor cells and packs

Many of our medical devices use components made directly of fluoropolymers, but fluoropolymer coatings are also very common.  Often metals in medical devices are coated with a fluoropolymer layer to reduce friction.  For example, a guidewire coated in PTFE is less likely to cause damage to a patient’s interior artery wall compared to an uncoated wire.  For similar reasons, hypodermic tubes, introducers, mandrels, and other instruments and tools are often coated to improve functionality and patient safety.  A large group derogation for “coated medical devices” would be much appreciated and would ensure all of these life-saving, coated medical devices can continue to be produced while alternative materials are explored.

It was noted that a derogation for implantable medical devices was already included in the proposal.  This covers many of our products, however, hernia meshes was specifically excluded from this derogation description.  Integer would like for this exclusion from the derogation to be reconsidered as fluoropolymers play a valuable role in implantable meshes.  Making implantable meshes with fluoropolymers helps prevent body tissues from adhering to the mesh device which can result in tearing.  Since fluoropolymers can be crucial to the safe use of these devices, they should be included in the implantable devices derogation.

Lithium primary batteries should also be provided a derogation.  Integer’s position on this is in alignment with RECHARGE.  Fluoropolymers are used as electrode binder materials within all of Integer’s industrial lithium batteries.  Binder materials are important in the function and manufacturability of these batteries, and fluoropolymers are ideal due to their mechanical, thermal, and dispersive properties as well as their electrochemical stability.  These materials will not be easy to replace, and time will be required to explore new chemistries.  The modern world is dependent on batteries, and fluoropolymers have aided in their advancement.  Our large industrial batteries are heavily used by the oil and gas industry, the military, and in environmental surveying equipment.  A derogation is needed to ensure these lithium batteries are not sorely impacted.

In summary, Integer believes that fluoropolymers should be excluded from the scope of the PFAS restriction.  They present less risk to the environment and human health than non-polymer PFAS while also being the most beneficial to society.  The medical device and battery products discussed in this commentary depend on these materials.  Integer requests that our use of fluoropolymers in our medical device and battery products be provided derogations to ensure sufficient transition times to find and implement alternatives.


	
	
	Answer to specific info request 1:
Integer’s commentary applies to our medical device and battery products that we manufacture.  These would pertain to the “Medical Devices” and “Energy” sectors listed in Table 9 of Annex XV.  We would like to provide additional information on some sub-sectors up for derogation reconsideration as well as propose new sub-sectors be included in the derogations.  Our comments include specific fluoropolymer use and function within these products as well as a discussion on the feasibility of alternatives.  Also included is commentary on disposal of these products.  Our comments apply to these specific sectors and uses: Medical devices: - Implantable medical devices, specifically hernia meshes - Other coating applications, with specific product listing. Energy: - Lithium primary batteries.

	
	
	Answer to specific info request 3:
Medical devices, once used, are considered biohazardous waste and disposal of such products is already regulated.  The waste must be sterilized before disposal to remove infectious pathogens and is often incinerated to achieve this.  In addition to destroying biohazardous pathogens, incineration has shown to be an effective method of destroying fluoropolymers like PTFE as well.  A 2019 study released in Chemosphere by K. Aleksandrov et al. states that PTFE can be transformed into hydrofluoric acid through PTFE combustion.  Carbon tetrafluoride, the simplest perfluorocarbon, decomposes at 1400 °C.  Regulations can be implemented to ensure that all fluoropolymer-containing medical devices are incinerated before disposal to prevent PFAS from being released into the environment.  Similarly, battery waste is regulated under WEE, Directive 2006/66/EC and the new European Battery Regulation.  While these regulations focus on heavy metals, the scope of these regulations could be expanded to include fluoropolymer recycling or disposal requirements as well.  As recommended for medical device waste, incineration could be a required method of disposal for the fluoropolymer component materials.  A disposal cost will incur that could be absorbed by consumers and manufacturers, but ultimately regulating fluoropolymer waste on a per-product type basis would allow critical fluoropolymer applications to remain in use while meeting the goal of preventing PFAS emissions to the environment.

	
	
	Answer to specific info request 6:
Lithium primary batteries should also be provided a derogation within the PFAS restriction because fluoropolymers are crucial to the function and safety of these batteries.  PTFE is currently used as the electrode binder material within all of Integer’s lithium-oxyhalide batteries.  Due to its unique properties, PTFE is the only known material that can be used as a binder to produce this type of battery.    PTFE consists of very long polymer chains that effectively entangle the cathode material particles so that these particles become bound together without chemically reacting with the binder. PTFE is extremely chemically resistant and does not react at all with the highly oxidizing electrolyte liquids (thionyl chloride and sulfuryl chloride) over a very wide temperature range. PTFE is physically stable and does not melt or soften at the very high temperatures at which the batteries operate (up to 200°C).  A binder material must meet all of these conditions in order to function safely.  There are no alternative binder materials currently known that meet all the physical, chemical, and thermal requirements.  Any alternative would need to be inert to highly oxidizing electrolytes and would need to remain physically unchanged through the entire operating temperature range of -55C to over +200C.  If these parameters are not met then there is high risk that the binder will decompose, releasing the cathode particles and causing very hazardous shorting within the batteries.    Integer is not aware of any research being done to design alternative compositions for these battery applications.  Even if alternatives did exist today, rigorous testing would need to be conducted to ensure that the new binder material would remain physically and chemically unchanged under the conditions in which these batteries operate.   Testing would need to be conducted over the wide operating temperature range and the battery products would need to undergo shock and vibration testing.  More importantly, some of these batteries remain in use for over 10 years once deployed.  Testing would need to be conducted to demonstrate that the alternative binder would remain stable in the electrolytes for more than ten years.    Even if a non-PFAS binder material existed today, it would require the longest derogation duration to prove feasibility and safety of these products.  Using an alternative material that has not been thoroughly tested could severely impact the performance of the batteries.  And when dealing with such high-energy batteries, battery failures can possibly lead to severe injuries or even death.  Therefore, a derogation is requested for our lithium primary battery products to ensure new designs are implemented as safely as possible.    Other missing uses Integer would like to submit are for specific product types listed below that we manufacture using fluoropolymer materials.  These product types were not mentioned specifically within the proposed restriction, but fluoropolymers are essential to their function and derogations should be considered.  However, the typical application of fluoropolymers for these devices is as a coating and would fall under the “other coating applications” sub-use derogation.  Therefore, further information is provided in the next section covering derogations marked for reconsideration.   - Guidewires - Introducers - Hypodermic tubing / Hypotubes - Mandrels - Other associated instruments and tools

	
	
	Answer to specific info request 7:
Hernia meshes was specifically excluded from implantable devices derogation description and marked for reconsideration.  Integer would like for this exclusion from the derogation to be reinstated because fluoropolymers play a valuable role in implantable meshes.  PTFE, ePTFE, irradiated PTFE, FEP, and PVDF are the common fluoropolymers used in hernia meshes.  Lightweight meshes have been used for internal repairs for decades now and different materials have shown to have various inherent complications.  Polypropylene and polyester meshes have a low risk of infection, however, these have a high risk of adhesion.  In contrast, fluoropolymers, while having a higher risk of infection, have a very low risk of adhesion formation and can be utilized to mitigate this particular negative outcome.  Depending on the conditions and location of the repair, a surgeon may often choose one material over another.  Many modern meshes are actually composites incorporating multiple polymers with the aim to leverage the benefit of each material.  Since fluoropolymers can be crucial to reducing adhesion risks in these vital medical devices, they should be included in the implantable devices derogation to ensure sufficient time to explore alternatives.  In stark contrast to many non-polymer PFAS which are known to be hazardous, fluoropolymers like PTFE are extremely biocompatible and are intentionally introduced into the body regularly through medical devices.  Integer manufactures a plethora of medical devices, and a portion of our devices get coated with fluoropolymers to attain a set of desired properties.  For example, a guidewire coated in PTFE is less likely to cause damage to a patient’s interior artery wall compared to an uncoated wire.  For similar reasons, hypodermic tubes, introducers, mandrels, and other instruments and tools are often coated with fluoropolymers to improve functionality and patient safety.  Integer therefore highly encourages that derogations are reconsidered and granted for all coating applications within medical devices.    Many desirable properties for medical devices are present in fluoropolymers like PTFE, PFA, and ePTFE.  Some of these attributes of fluoropolymers is low friction, chemical resistance, temperature resistance, flexibility, and biocompatibility.  A table comparing various polymers for these characteristics can be seen in the attached letter.  There are polymers like PEEK, silicone, and polyurethane that exhibit some of these properties, however, most all of these desirable traits are present in the fluoropolymer materials being used.  When considering alternatives, the Appendix to Annex E.2 lists many materials as alternatives to fluoropolymers for medical devices.  Integer’s cognizant team has reviewed the list and decided to comment on the list of “alternatives” identified, specifically for the medical devices tab.  Comments for each particular material is noted in the table at the end of the attached letter.  To summarize, many materials listed are simply not suitable substitutes for the particular applications in which fluoropolymers are currently utilized within our medical devices.  When considering the time required to implement alternatives, the qualification/validation for any alternative material could only start once a suitable substitute is identified. Identifying a substitute and determining its feasibility could take from 18 up to 24 months; lab sample review, pre-feasibility and feasibility studies would need to be executed through each iteration (rarely the first selection works as a “drop-in” substitute). Once the appropriate substitute is chosen, validation activities include Process Characterization, Operational Qualification, Product Qualification need to be executed, extending the timeline for another 12-18 months. Once Integer has validated a replacement, then our customers need to perform their own qualifications and submit regulatory approvals, adding 18-24 more months to the project timeline; worst case scenario you are looking at ~72 months (6 years) from beginning to end to have a suitable qualified and regulatory approved substitute material.  Additionally, switching to a new material/process/technique would make Integer equipment/investment redundant or obsolete and would also results in more expenditure and, if new equipment needs to be introduced, Installation Qualification (IQ) and Software Validation (if applicable) would be necessary, adding another ~3-6 months to the effort.  Integer has five manufacturing sites that perform fluoropolymer coatings by different techniques: Reel-to-Reel, Electrostatic Spray, Dipping and Film Casting; these capabilities mean a multi-million USD investment not only in equipment but also in facilities, utilities, manpower and resources.  Two of these coating facilities manufacture guidewires within the EU and would be severely impacted by a ban on these types of coatings.  For guidewires in particular, coating with PTFE is standard practice and these medical devices are not currently covered by an existing derogation.  A derogation group for other coating application is needed to ensure that these life-saving medical devices can continue to be produced while alternative materials are explored.
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	General Comments:
We kindly mention that the following comments are from Section 3-6 in our letter mentioned below and that some of the mentioned link can be found in attached files to this letter just like the letter also contain references to other sources mentioned below.

INTRODUCTION TO MARKET FOR PRE-FILLABLE INJECTION DEVICES

A pre-fillable injection device, known from the fifties, is a combination product which function as primary packaging for the drug product and as an administration device of the drug product. These kinds of devices are specially designed to minimise the need for overfill, eliminate the withdrawal step (during aspiration) and deliver the drug product directly to the patient, resulting in a more accurate drug dose with less exposure to needle injuries.

The use of pre-filled injection devices over the traditional vial and disposable syringe combination provides substantial economic benefits for clinical settings, cf. the attached Memo “Making the case for Pre-filled syringes” published on the following link:
https://www.eahp.eu/sites/default/files/2spd-033_1.pdf

The components of a pre-fillable injection device play an essential role in maintaining the stability of the drug product, avoiding contamination and handling problems. Containers, plungers, needle shields, plunger rods, etc. are components of the syringe.

Prefilled injection devices are used for packaging injectable drug products and diluents. The drug products packaged in prefilled syringes are vaccines, blood stimulants, therapeutic proteins, erythropoietins, interferons, mAbs and new biologics. Since the components, especially the plunger, are constantly in contact with the pharma, drug products from the fill and closure until the administration, the plunger plays a crucial role in the product's exposure to leachables and extractables over the storage time.

The European market for pre-fillable injection devices is comparatively more mature than the US market, cf. the extract from Fortune Business Insight’s survey of the market for pre-filled published on the following link:
https://www.fortunebusinessinsights.com/industry-reports/prefilled-syringes-market-101946

INTRODUCTION TO THE MARKET FOR VIALS

Currently the most utilised primary packaging for drug products are vials, where the majority of container closure systems is also based on (halogenated) butyl rubber stopper.

Although, there is air (headspace) between the drug product and the stopper, the drug product may have direct contact with the stopper over the shelf life of the product. Therefore vial stoppers are equally often coated by the same PFAS variants as the plungers used as closures in the pre-fillable injection devices.

INTRODUCTION TO THE CURRENT YEARLY CONSUMPTION OF COATED PLUNGERS AND STOPPERS AND THE EXPECTED GROWTH RATE

Based on a brief estimate coated plungers in pre-fillable injection devices are only used in approximately 20 % of the current yearly consumption of approximately 6.7bn units with a compounded growth rate of more than 10%, cf. an extract from the attached market survey from Smithers back from 2015.

Coated stoppers for vials are estimated to be used in approximately 10 % of the current yearly consumption of approximately 15-20bn units, cf. Reuters with a compounded annual growth rate of 6-7%, cf. the extract from a report about the “Sterile Rubber Stopper Market” published on the following link:
https://www.futuremarketinsights.com/reports/sterile-rubber-stopper-market
[5.3) With an increase in new sensitive biologics, due to a trend towards high concentrations and larger and more complex molecules, it is likely to assume that the use of the coated plungers and stoppers will increase exponentially over the next decade and hence the exposure to PFAS unless restricted.
[5.4] There are currently more than 20,000 drug products in the global pharmaceutical pipeline, where approximately 44% are biotech drug products and 61% of those are parenteral drug products for injection, cf. page 5 in the attached White Paper from 2022 (Attachment 08) published on the following link:
https://pages.pharmaintelligence.informa.com/rdreview?utm_source=RDReview2022&utm_medium=whitepaper&utm_id=2296624620)
These candidates will most likely be delivered in a primary packaging with a coated plunger or stopper component.

PLUNGERS AND STOPPERS WITH COATING

Long before the consequences of PFASs was known and taken seriously by law makers, some of the global leading suppliers of plungers introduced the coated plungers for pre-fillable injection devices. These coatings made of polytetrafluoroethylene (PTFE), ethylene tetrafluoroethylene (ETFE), Polychlorotrifluoroethylene (PCTFE) or similar fluoropolymer-based variations should contribute to a more secure solution since the risk of adverse extractable and leachable substances, including antioxidants, plasticizers, dyes and metal catalysts, and polymer and degradation products, from the underlying rubber was significantly reduced. However, it should be noted that the fluoropolymer coatings are also known as a potential leachable, thereby introducing PFASs directly into the human or animal circulatory system, dermis, muscular, or mucosa tissue.

Coatings are mainly used on plungers for pre-fillable injection devices and on vial stoppers used as primary packaging of advanced drug products, such as biologics, where the leachable substances may be considered a health hazard due to their inherent toxicological properties. For some drug products it is a nice-to-have and for other a-need-to-have due to their acute risk of adversely reacting with the leachable substances from the rubber formulation.

Additionally, coatings on the plungers and stoppers, in combination with silicone oil, are also used to ease the processability and to reduce operating forces (friction) caused by the adhesive behaviour of rubber. Both the coatings and silicone oil are extrinsic substances in the drug products, known to cause particulates which consequently risk forming protein aggregations leading to lowered stability, lowered efficacy and can lead to immunogenic responses.

To give an impression of some of the most relevant products in the market reference is made to the following:
* Novapure from West Pharmaceutical, cf. the attached Brochure published on the following link:
https://www.westpharma.com/es-es/blog/2022/june/novapure-components-for-lifecycle-of-injectable-drug-product
* Neoflex from Datwyler, cf. the attached Brochure (Attachment 10) published on the following link:
https://datwyler.com/files/pages/data/downloads/sealing-solutions-prefilled-syringes/873a71fbc4-1670401504/datwyler.com_sealing-solutions_prefilled-syringes.en.pdf
* Premium Coat from Aptar, cf. the attached Brochure (Attachment 11) published on the following link:
https://www.aptar.com/wp-content/uploads/2022/10/Aptar-Pharma-PremiumCoat-Coated-vial-stopper-and-syringe-plunger_Oct2022.pdf
* P101-A from Sumitomo Rubber Indutries, cf. the attached Brochure (Attachment 12) published on the following link:
https://www.lonstroff.com/wp-content/uploads/2019/02/SRI_Profile.pdf
* Improject from Gore, cf. the attached Brochure (Attachment 13) published on the following link:
https://www.gore.com/system/files/2019-11/PB8759_Rev3_MA_US_SEP19-e.pdf

The coated plungers supplied in pre-fillable injection devices and stoppers for vials in Europe are mainly produced and supplied by four of the five companies mentioned above (sometimes also supplied by one of the major primary packaging providers like Becton, Dickinson and Company (BD), Schott, Stevanato Group (Ompi) or Nipro Corporation with one of the four companies as sub supplier).

According one of the new investors, Sifter (https://sifterfund.com/en/sifter-fund/), in the American company, West Pharmaceutical (https://www.westpharma.com), listed on NYSE, is the leading provider of coated rubber for pharmaceutical primary packaging, where it is mentioned that the company holds 70 % of market towards the competitors, Aptar’s and Datwyler’s 10 % and 20 %, cf. the following link:
https://sifterfund.com/en/west-pharmaceutical-services-is-a-perfect-example-of-a-quality company-with-strong-entry-barriers/

Therefore, it can be concluded that there is a limited competition in the market for the coated plungers and stoppers containing PFAS, and that an American company apparently holds around 65-70 % of this market. This should be an important fact for ECHA to pay attention to when considering the issue of replacement for coated stoppers and the length of a derogation period, where this company naturally together with some of the other leading providers of plungers and stoppers with PFAS coating have a substantial interest in alleging that there are no foreseeable alternatives – not even in the future.

	
	
	Answer to specific info request 1:
1) Medical devices (annex E.2.9) Sub-uses: Packaging of medical devices. 2) Medical devices (annex E.2.9) Sub-uses: Other Coating applications. 3) Additionally, there should be a sub-use definition for “Coating for primary pharmaceutical packaging (on vial stopper and plunger stoppers)”

	
	
	Answer to specific info request 4:
Contrary to (halogenated) butyl rubber, the TPE materials can be recycled.

	
	
	Answer to specific info request 6:
Coating for primary pharmaceutical packaging on vial stoppers and plunger stoppers for prefilled syringes and cartridges has not been explicitly categorized. With billions of PFAS-based coated parts being used every year, we believe this should be addressed.

	
	
	Answer to specific info request 7:
We kindly mention that the following comments are from Section 7-9 in our letter mentioned below and that some of the mentioned links can be found in attached files to this letter - just like the letter also contains references to other sources mentioned below.  IT IS POSSIBLE TO REPLACE THE COATED PLUNGERS AND STOPPER WITH PFAS IN PRE-FILLABLE INJECTION SYSTEMS AND VIALS  Irrespectively of the technical possibility of replacing coated PFAS plungers for pre-fillable injection devices and coated PFAS stoppers for vials and without a detailed survey of plungers and stoppers it seems that ECHA in the restriction report has decided to treat medical devices as homonymous group rather than looking into the different product categories and potentially accepted the biased position by protagonists such as EFPIA (representing the European pharmaceutical industry) and AnimalhealthEurope (representing the European animal health industry) on use and risk of “per- and polyfluorinated alkyl substances” (PFAS) in Europe, in the light of an emerging Restriction under REACH, cf. the following link:  https://www.efpia.eu/media/636866/pfas-position-_-efpia-and-animalhealtheurope-january-2022.pdf  and presumably accepted the following wrongful allegations from this link: “ETFE or PTFE film coated elastomeric components provide an effective barrier against organic and inorganic extractables and minimize interaction between the drug and the PPC. Furthermore, ETFE or PTFE film reduces absorption and adsorption of the drug product. Elastomeric PPC’s also require a lubrication to prevent stickiness during storage and processing. We could use a typical silicone lubricant, but the silicone can be a source of particles in the drug product. The ETFE or PTFE film provides a particle free lubrication and prevents or reduces the use of silicone. All of these PFAS materials are in direct contact with the drug product. As such, they are part of the drug product qualification and registration. As far as our industry is aware, there are no feasible alternatives though we continue to engage with our Supply network to identify any alternatives available in the required volume. Any replacement of a primary packaging material of medicine in the market triggers a full requalification with the relevant Health Regulators. This process would take at least five years depending upon which global market the products are sold into and would entail the following activities: * Compatibility / Stability study – shelf-life qualification * Extractables / Leachable assessment * Functionality qualification * Processability qualification * Re-submission to health authorities” With reference to the comments above, including our reference to Aseptic Technologies’ use of TPE material for high-end stoppers for vials and our tests of our lubrigone stoppers with Top-5 pharma and biologic companies and Gerresheimer AG (second largest provider in the world of pre-fillable syringes and largest provider of vials), where our product will be in the market before the end of 2025 in pre-fillable injection devices, the allegation of lack of feasible alternatives is simply not true and it would be embarrassing if this kind of unfounded allegation against facts should determine the restriction. Moreover, it should be noted that the arguments that it would take at least five years to replace a primary packaging component simply is incoherent nonsense, substantiated by the following: Strategic aspects of change control for pharmaceutical packaging systems European Pharmaceutical Review, by Dennis Jenke (Baxter Healthcare Corporation), 20 April 2017, cf. the following link: https://www.europeanpharmaceuticalreview.com/article/77429/strategic-aspects-of-change-control-for-pharmaceutical-packaging-systems/  Abstracts: “Although there are compelling reasons to minimise changes to an approved packaging system and/or its materials of construction, it is an unfortunate reality in the pharmaceutical industry that packaging systems and their materials of construction are changed with inopportune frequency. … Change control is potentially quite different from initial registration, as a change occurs after the initial registration has been secured. A change is made to a packaging system that has already been established as being suited for use, meaning that the question to be addressed in change control is not necessarily, “is the changed packaging system suited for its intended use?”, but rather, “how does changing the packaging affect its suitability?” This distinction is important because it raises the possibility that change control testing could be less extensive than the testing required for initial registration. That is, the effort required to establish ‘relative’ suitability (i.e., no change in suitability) may be considerably less than the effort to establish ‘absolute’ suitability (i.e., that the system is suitable).  … Conclusion Changes to approved/marketed packaging systems are unavoidable in the pharmaceutical industry. Such changes are managed by a process termed change control. Although the considerable variation in possible changes adds uncertainty to change control, certain aspects are straightforward to define and address.” Testing lengths required to prove drug stability, cf. European Medicines Agency (EMA) GUIDELINE ON STABILITY TESTING: STABILITY TESTING OF EXISTING ACTIVE SUBSTANCES AND RELATED FINISHED PRODUCTS London, 17 December 2003 CPMP/QWP/122/02, cf. the following extract from the following link: https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-stability-testing-stability-testing-existing-active-substances-related-finished-products_en.pdf  “1.2 Scope of the guideline The guideline addresses the information to be submitted in registration applications for existing active substances and related finished products. … 2.1.4 Container Closure System … The stability studies should be conducted on the active substance packaged in a container closure system that is the same as or simulates the packaging proposed for storage and distribution. … 2.1.6 Testing Frequency … At the accelerated storage condition, a minimum of three points, including the initial and final time points (e.g., 0, 3, and 6 months), from a 6-month study is recommended. When testing at the intermediate storage condition is called for as a result of significant change at the accelerated storage condition, a minimum of four time points, including the initial and final time points (e.g., 0, 6, 9, 12 months), from a 12-month study is recommended. …” Assessment of regulatory (EMA) processing time for approval of changes Prepared by Amgros, Horizon Scanning, 1st edition, February 2018, cf. the following extract from the following link: https://amgros.dk/media/2621/navigating-the-ema_final.pdf, where it is clearly stated that the timelines for regulatory authority’s approvals of major changes (Type II) are 9 months, however, the response time (Clock stop) of the sponsor must be considered: Comparison between EMEA and FDA (please see the following link (in pictures): https://www.google.com/search?client=safari&sca_esv=568211807&rls=en&q=Comparison+of+regulatory+approval+times+of+EMA+and+FDA&tbm=isch&source=lnms&sa=X&ved=2ahUKEwjxhbjBkcaBAxUye6QEHWi-AKMQ0pQJegQICxAB&biw=1324&bih=839&dpr=2   Finally the companies, who are trying to protect their market position and access to the future market by wrongful allegations about that there should be no alternatives to their coated plungers and stoppers with PFAS in their additional argumentation of the time it will take to implement feasible alternatives in regulatory have not just ignored the facts mentioned in paragraphs 7.2 and 7.3 but furthermore ignored various regulatory, e.g. FDA’s acceptance of fast track. In addition to the fact that it both from a technical and regulatory point of view is possible to replace the coated plungers and stoppers with PFAS with alternatives, where our lubrigone plungers and stoppers based on the same TPE material as Aseptic Technologies’ well proven stopper solution for vials we would like to emphasize that there are the following significant advantages related to the production of plungers and stoppers made of TPE over the coated rubber plungers and stoppers with PFAS:  SCALABILITY OF TPE PLUNGER PRODUCTION  The rubber plunger and stopper production require multiple lengthy steps before attaining the final products, cf. the article from Renaud Janssen from Datwyler Sealing Solutions back from 2013 on the following link, https://www.rapiddirect.com/knowledge-base/ultimate-guide-to-injection-molding/, where reference is made to figure 6. Plungers and stoppers based on TPE are produced by injection moulding in a process where the raw material is melted to a liquid state, injected into high precise part-forming cavities, and cooled to regain its solid (elastomeric) state before ejecting the parts. A process cycle is typically only 20 seconds.  The injection moulding process is a high-precision technique where the components are moulded into their final shape and therefore do not require additional die-trimming. Injection moulding can be performed directly in clean room according to International Standard Organisation (ISO) governed by the specification ISO 14644-1, and therefore does not require neither, washing, drying, coating or similar post-processing procedures. High performing tools for injection moulding typically have 16 or 32 cavities and are therefore capable of producing 48 to 96 units per minute. Considering a typical overall operating efficiency of 80% of the approximately 320 yearly production days, the output of a single production line can easily be (48-96 pcs x60 minutes x24 hours x322 days x80% OEE) between 17,8m to 35.6m units/year.  Even considering a 5% scrap of all parts produced, substituting all coated plungers for pre-filled syringes in the current market demand could be obtained with less than 50 production lines having 32 cavities or less than 90 production lines having 16 cavities. An injection moulding tool and an injection moulding machine typically takes around 20 weeks to produce and install, and the run-in, verification and validation following Good Manufacturing Processes (GMP) according to the required quality systems governed by ISO 13485 would take around 26 weeks.  Conclusively, a production capacity sufficient to let TPE plungers replace the coated plungers in plunger market could in theory be established in less than a year. Hence the needed scale-up of the TPE plunger production can simply not justify a long derogation period. In addition to the avoidance of PFAS by use of plungers and stoppers made of TPE it should be noted that there will be a lot of other benefits e.g., substantial energy savings and limiting of CO2 emissions by the injection moulding process instead of the filthy and energy consuming production of the rubber plungers and stoppers that are coated. COMMENTS TO THE SUGGESTED DEROGATION PERIOD We have with respect to the possibilities of replacement discovered that it in the restriction report has been suggested that the 12 years derogation and 18 months transition period are marked for reconsideration after consultation: “j. [coating applications for medical devices other than Metered Dose Inhalers until 13.5 years after EIF];  k. [Rigid gas permeable contact lenses and ophthalmic lenses until 13.5 years after EiF];  l. [PCTFE-based packaging for medicinal preparations, medical devices and medical molecular diagnostics until 13.5 years after EIF];  m. [PTFE in ophthalmic solutions packaging until 13.5 years after EIF]; …” In this respect we and with reference to our comments above in section 6 we will emphasize the following: FIRSTLY, the alternative and fully feasible uncoated TPE material for a stopper solution has been used in several years by GlaxoSmithKline (GSK) and Aseptic Technologies SECONDLY, our co-operation and tests with some of the leading suppliers of pre-fillable systems like Gerresheimer and some of the leading pharma companies make us believe that we already in 2024 or at least before the end of 2025 have delivered our lubrigone plungers in a pre-fillable syringe. THIRDLY, our lubrigone plunger is the only true and genuine fully silicone-oil free (lubrication free) solution, which is eminent for the ophthalmic solutions mentioned in point m and hence - irrespective of the PFAS - the only right solution for eye injections and will prevail over the coated solutions. FOURTHLY, our lubrigone plunger is proven suitable for deep freezing storage, where one of the world’s leading pharma- and biotech companies have short listed our product since all coated solutions failed. It should be noted that one of the providers of the PFAS coated plungers suggested that they suddenly could remove the coating since leaching, particles and protein aggregation were no longer an issue when the product was frozen and stored at a temperature below the glass transition temperature. This “fresh” suggestion was prudently rejected by the competent pharma and biotech company. FIFTHLY, it would be troublesome if ECHA decided to rely on information from the established players in the market, who almost has a monopoly on coated plungers and stoppers and accept such a long derogation and transition period as 13,5 years in a technology driven market, where other companies have chosen a much more dynamic and responsible way by making a decision of a total stop of production and sales of products with PFASs. In this respect is referred to 3M, who was one of the US’ and the world’s leading supplier of products containing PFAS, cf. the link: https://news.3m.com/2022-12-20-3M-to-Exit-PFAS-Manufacturing-by-the-End-of-2025  SIXTHLY, it would be troublesome if ECHA gave an American company, who holds around 70 % of the coated plunger and stopper market and has based its products on a PFAS-based coating, an acceptance of an unambitiously long derogation and transition period of 13.5 years, which long period would enhance their position in the market. It is surprising that the providers of PFAS-based coated plunger and stopper solutions do not have the willingness to find alternatives and apparently have ignored (maybe deliberately turned the classical “Nelsonian Eye” to feasible alternatives) at the same time as they allege that they need a very long time – 13,5 years – to find and implement another solution. This attitude and approach stand in stark contrast to 3M and seems to be in contradiction to the dynamics in the USA where it only took the country around 8 years to land the rocket on the moon from their President’s announcement before a special joint session of the Congress on 25 May 1961. We fully appreciate the need for security and consistency in supplies of equipment for healthcare and a realistic approach to social-economic consequences and in principle do accept that a total restriction after 18 months (RO1) of coated stoppers unfortunately will not be fully acceptable. Notwithstanding the foregoing and based on the facts listed above the derogation period should, according to RO2, not be 12 years but limited to 5 years or even less. Additionally, we think that the sub-use as primary packaging of pharmaceutical parenteral drug products should be a separate distinction in the Annex XV table 9, Annex E.2.9.’  SOCIO-ECONOMIC IMPACTS  Despite the substantial and constantly increasing number of coated plungers and stoppers for primary packaging for pharma and biologics used annually in Europe the total volume of PFAS consumed for these products is far less than the consumption for products in other industries and hence presumably has a less impact on pollution of the environment, e.g. the ground water.  This does however not change the fact that the use of PFAS in primary packaging and medical devices can have a substantial socio-economic impact due to its effects on the health of both humans and animals, who are mostly exposed in the following stages: * Humans during the production * Humans and animals in their capacity of their use of pharma and/or biologics in primary packaging and medical devices in connection with the administration and after the administration * Disposal In the foregoing respect is referred to Cost of Inaction from the Nordic Counsil of Ministers with a socioeconomic analysis of environmental and health impacts linked to exposure to PFAS, which report can be found on the following link:   https://norden.diva-portal.org/smash/get/diva2:1295959/FULLTEXT01.pdf It appears from page 14 and 74 in this report that the health-related costs to society are substantial, in which connection reference is also made to the following extract from the attached short introduction, cf. the following link: http://norden.diva-portal.org/smash/record.jsf?pid=diva2%3A1295959&dswid=5042   “… Findings indicate that the costs are substantial, with annual health-related costs estimated to 2.8 – 4.6 billion EUR for the Nordic countries and 52 – 84 billion EUR for all EEA countries. Overall non-health costs are estimated at 46 million – 11 billion EUR for the Nordic countries. …” The aforementioned estimated annual costs by far exceeds the commercial value for the society to protect the chemical industry and allow continued use of PFAS, where there are feasible alternatives. The risks and adverse effects of PFAS will not just impose financial burdens on the societies but furthermore allow material adverse effects on human beings and animals with lost wages for humans, lost years of life, reduced quality of life with stress, anxiety and depressions with subsequent impacts on families and communities.  As stated on page 2 in the article from Berkley Life Science testing for PFAS in clinical testing, which article was published on https://berkleyls.com/news/pfas-forever-chemicals-medical-life-sciences-products/, where testing methods for PFAS continue to improve and research on health impacts constantly grows should make the awareness of avoiding PFAS in primary packaging high and contribute to an efficient restriction within a limited number of years.
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	General Comments:
On behalf of Solenis, I would like to highlight and bring attention to the analytical method chosen to analyze PFAS under proposed Annex XV restriction. Wrong choice of methodology leads to the risk of false positive result of articles where inorganic fluorine is present. In our opinion, proposed restriction will raise a disproportional burden on the manufacturers of such materials making an equal sign between intentionally added PFAS and presence of inorganic fluorine.

	
	
	Answer to specific info request 1:
Food contact materials and packaging (Annex E.2.3.): -Industrial food and feed production -Paper & board packaging -Other packaging applications

	
	
	Answer to specific info request 10:
To test compliance with the ban of PFAS in paper and board food contact materials, the total organic fluorine (TOF) method was developed for the Danish authorities. The TOF method screens for just fluorine by combustion of the total sample, in which any fluorinated compound is converted to hydrogen fluoride, followed the absorption of HF into an aqueous media and the amount of fluorine is measured by ion chromatography.  The TOF method is a non-specific method, which means it can’t distinguish organic fluoride (OF) from inorganic fluoride (IF), so the separation of the two fraction is needed. The method is quite simple, and the cost is rather low, which makes it suitable for compliance testing and enforcement. Since this method measures all organic fluorides in a sample, it can be considered as an accepted proxy for the total PFAS content for paper and cardboard, as other fluorinated compounds than PFAS, like for example antibiotics, are rarely used in food packaging. Therefore, the Danish authorities has set an indicator value of 20 mg/kg total organic fluorine measured as a guideline to differentiate between intentionally added PFAS and background levels due to environmental contamination, because PFAS residues are already persistently present in the environment. However, there are two disadvantages to this TOF method. One, high chloride content and earth alkali elements may cause interference, but most importantly, the extraction of inorganic fluoride and method thereof used is crucial for the accuracy of the results. Therefore, Solenis analytical department in Wilmington suggested to use nuclear magnetic resonance spectroscopy or NMR. This analytic technique observes the local magnetic fields around atomic nuclei. The sample is placed in a strong magnetic field, a radio wave at a certain frequency is radiated at the sample and a signal is produced by excitation of another radio wave from the nuclei. The weak intramolecular magnetic field around an atom (caused by its surroundings) in a molecule will change the frequency of this waves and thus this so-called “chemical shift” gives details of the electronic structure of a molecule and its functional groups. Detailed description of the work done by the Solenis researchers can be found in the attached paper.



	9544
	Date:
2023/09/25  21:42
Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Danish Waste and Resource Industry
Org. country:
Denmark
	General Comments:
-

	
	
	Answer to specific info request 4:
The Danish Waste and Resource Industry (ARI) would like to bring the market for reuse and recycling across sectors, but with special focus on reuse and recycling of building waste, into consideration.  The report does not seem to cover the reuse and recycling market to any extend. If we want an effective market for reuse and recycling of materials, then we need new regulation to consider the impact not only on the production and use of products made from virgin materials, but also consider the impact on reuse and recycling.   Building waste accounts for about 40 % of the entire waste stream in the EU. If the framework around reuse and recycling of building waste is not clear and transparent, then reuse and recycling will stop.   ARI would like to propose that the contend of PFASs in reused and recycled materials should be examined, before reused and recycled material should be prohibited by the proposal.   If reused and recycled material are to be included in the proposal, it is vitally important that the standards and procedures around how to determine if a recycled material is contaminated or not and thereby restricted or not is in place no later than the restriction itself.
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	General Comments:
KSP NSZZ "Solidarność" (Fire Brigade Section of Independent Self-Governing Trade Union "Solidarity") requests that PFAS agents not be excluded from the ban on use for firefighters' personal protective equipment, due to emerging information about their harmfulness to human health. Alternatively, the KSP NSZZ "Solidarność" (Fire Brigade Section of Independent Self-Governing Trade Union "Solidarity") takes the position that any exclusion from the ban on use should be as short as possible, as the best possible protection of firefighters' health should be sought. The presented analyses of the use of PFAS agents, focusing on various aspects of the matter (socioeconomic impact, cost burden on the environment, etc.) ignore one important factor in the work of firefighters: long-term, regular contact with protective measures over several decades. Firefighters are in an occupational group at particular risk of contracting cancer due to their work environment (IARC WHO 2022, Monograph 132) and shift work (IARC WHO 2010, Monograph 98).

Citing Appendix E of Report XV:
- “Information from one manufacturer of PPE suggested that an alternative weave construction could replace existing PFAS-based coatings in some PPE.”
- “There is sufficiently strong evidence that a derogation of PFAS use in PPE (either for 5 or 12 years) will cause substantial additional emissions which are below additional emissions under (worst-case) scenarios.”
- “Products, for which a full ban of PFASs is likely to lead to products not being available to EU customers as a result of technical feasibility considerations include, for example, Category III PPE for the protection against liquid and gaseous chemicals, including aerosols and solid particles, and microorganisms, and PPE for firefighting activities. A full ban of PFAS would also prevent maintenance, i.e. re-impregnation, of Category III workwear already in use. For these products, alternatives to PFASs are not able to provide the required functionalities at the level that is necessary to reach the requirements set out in EU legislation according to the assessment of the Dossier Submitters presented in Section E.2.2.2. As the provision of products of lower quality (below the set standard) is not acceptable for such products, a complete restriction of PFASs would actually result in the complete unavailability of suitable PPE for these types instead of changes to the quality of PPE on the market.”
- “A ban with a transition period of 18 months and a 12-year derogation is proposed for: Personal protective equipment (PPE) intended to protect users against risks as specified in Regulation (EU) 2016/425, Annex I, Risk Category III (a) and (c); Personal protective equipment (PPE) in professional firefighting activities intended to protect users against risks as specified in Regulation (EU) 2016/425, Annex I, Risk Category III (a) - (m); and Impregnation agents for re-impregnating of articles referred to above.”

In addition, consideration should be given to whether a more effective way to protect the health of firefighters would be to amend EN 469 to reduce the requirements for clothing water repellency and chemical resistance. In the firefighting community, there is a belief that the water repellency of special clothing is not enough to justify such high requirements for protective clothing that would justify the use of PFAS substances with all their negative effects. In addition, special clothing is used for protection against chemicals and therefore the requirement for chemical resistance of clothing intended for fighting fires in buildings may not be justified in view of the negative effects of PFAS substances on the health of the wearer and the environment. The same observation applies to firefighter gloves.
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<redacted>
Privacy statement:
Protection of technical details on uses related to defense products.
	General Comments:
Saab serve the global market with world-leading products, services and solutions from military defense to civil security. Our products are sold to over 100 countries and we currently operate in over 30 countries worldwide. Saab systems and products are integrated in complex platforms (vehicles, ships, submarines, aircrafts, sensor and communication systems, weapon and warhead systems) using a wide range of technologies and using a many tier global supply chain contributing sub-systems and parts. Saab products are highly technical and extremely complex. Aerospace and Defense (A&D) products are subjected to some of the most aggressive environments around the world. They must operate successfully in extremes, not limited to altitude, temperature, pressure, and precipitation, while having to fulfil the highest possible technical reliability and safety requirements. Most applications in Saab products (including products for civil Safety & Security), systems, production and test equipment are dependent of PFAS to provide crucial functions to secure safety, durability and reliability and long operating lifetime.
Legislation restricting substances should not be implemented without a differentiated consideration of their uses and the consequences. A risk-based and substance-based approach should be used for PFAS. We consider the recommended proposals for restriction of all PFAS, regardless of their toxicity and risk profile disproportionate. Moreover, the proposed total ban would risk creating technical barriers to international trade. Use of PFAS must remain possible as long as there is no full-scale availability of suitable and technically developed substitutes.
Saab therefore proposes the following general and specific changes:
• Exclude fluoropolymers without relevant risk from the scope of the restriction (and the precursor PFAS substances necessary for their manufacture).
• Include a sector-wide derogation for A&D and civil Safety & Security uses of non-polymeric PFAS with a review clause upon the expiry of the derogation period to allow for an extension depending on the availability of suitable alternatives.
• A clearly defined procedure for the application, review, and extension of derogations is crucial, especially in the case of a broad restriction on previously non-declarable substances. The derogations currently envisaged are insufficient and do not take into account the relevance of PFAS for a wide range of uses and ongoing innovations in the technology industry.
• Exclude certified/approved spare parts and legacy spare parts containing PFAS needed for maintenance, repair, operation of existing products.
• Include a general derogation for products that have already been placed on the market for the first time. Otherwise, they cannot be resold, refurbished, remanufactured or further processed and placed on the market again.
• To avoid duplicated regulation, clarify the interface with the EU F-Gas and Ozone Regulation and ensure that restrictions and derogations are aligned. Alternatives need to be in place for refrigerants and fire suppression systems before any restriction for these uses entry into force.

Detailed information is available in attached Saab documents and in the European Aerospace, Security and Defence Industries input to this consultation, (Reference number: 9639d9a5-5f72-43ee-a9f8-6a8e23a3e149).


	
	
	Answer to specific info request 1:
Information is provided in the attachments

	
	
	Answer to specific info request 2:
Information is provided in the attachments

	
	
	Answer to specific info request 3:
Information is provided in the attachments

	
	
	Answer to specific info request 4:
Information is provided in the attachments

	
	
	Answer to specific info request 6:
Information is provided in the attachments

	
	
	Answer to specific info request 7:
Information is provided in the attachments

	
	
	Answer to specific info request 8:
Information is provided in the attachments
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	General Comments:
The cfbt.pl Foundation requests that PFAS agents not be excluded from the ban on use for firefighters' personal protective equipment, due to emerging information about their harmfulness to human health. Alternatively, the cfbt.pl Foundation takes the position that any exclusion from the ban on use should be as short as possible, as the best possible protection of firefighters' health should be sought. The presented analyses of the use of PFAS agents, focusing on various aspects of the matter (socioeconomic impact, cost burden on the environment, etc.) ignore one important factor in the work of firefighters: long-term, regular contact with protective measures over several decades. Firefighters are in an occupational group at particular risk of contracting cancer due to their work environment (IARC WHO 2022, Monograph 132) and shift work (IARC WHO 2010, Monograph 98).

Citing Appendix E of Report XV:
- “Information from one manufacturer of PPE suggested that an alternative weave construction could replace existing PFAS-based coatings in some PPE.”
- “There is sufficiently strong evidence that a derogation of PFAS use in PPE (either for 5 or 12 years) will cause substantial additional emissions which are below additional emissions under (worst-case) scenarios.”
- “Products, for which a full ban of PFASs is likely to lead to products not being available to EU customers as a result of technical feasibility considerations include, for example, Category III PPE for the protection against liquid and gaseous chemicals, including aerosols and solid particles, and microorganisms, and PPE for firefighting activities. A full ban of PFAS would also prevent maintenance, i.e. re-impregnation, of Category III workwear already in use. For these products, alternatives to PFASs are not able to provide the required functionalities at the level that is necessary to reach the requirements set out in EU legislation according to the assessment of the Dossier Submitters presented in Section E.2.2.2. As the provision of products of lower quality (below the set standard) is not acceptable for such products, a complete restriction of PFASs would actually result in the complete unavailability of suitable PPE for these types instead of changes to the quality of PPE on the market.”
- “A ban with a transition period of 18 months and a 12-year derogation is proposed for: Personal protective equipment (PPE) intended to protect users against risks as specified in Regulation (EU) 2016/425, Annex I, Risk Category III (a) and (c); Personal protective equipment (PPE) in professional firefighting activities intended to protect users against risks as specified in Regulation (EU) 2016/425, Annex I, Risk Category III (a) - (m); and Impregnation agents for re-impregnating of articles referred to above.”

In addition, consideration should be given to whether a more effective way to protect the health of firefighters would be to amend EN 469 to reduce the requirements for clothing water repellency and chemical resistance. In the firefighting community, there is a belief that the water repellency of special clothing is not enough to justify such high requirements for protective clothing that would justify the use of PFAS substances with all their negative effects. In addition, special clothing is used for protection against chemicals and therefore the requirement for chemical resistance of clothing intended for fighting fires in buildings may not be justified in view of the negative effects of PFAS substances on the health of the wearer and the environment. The same observation applies to firefighter gloves.
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	General Comments:
The proposed restriction options submitted by the Member States do not provide adequate scope for all of the required time-unlimited exemptions ourselves at SDC Technologies and the ophthalmic medical device industry believes are necessary for the risk-to-benefit profile of PFAS-containing substances and articles where used in essential use item(s). This is particularly important in cases where there is no pertinent risk of exposure or environmental emission during the intended use of the essential article, and where the PFAS is used in such low quantities (trace ppb in finished article as used) that the assumed hazard is negligible. For this, SDC Technologies requests that the criteria for time-unlimited exemptions for medical devices, namely in the eyewear market, is reviewed, broadened and incorporated into the proposal.

We believe the scope of the restriction is too broad, including fluoropolymers, which exhibit vastly different properties with regards to environmental and toxicological hazards. As fluoropolymers are the most widely-used PFAS subset for medical devices (Annex A.3.10.1.17), their inclusion in the restriction proposal would cause widespread disruption to the availability of resources in the medical professions. In this sector, availability of replacements will be slow to market, as replacement chemistries that exhibit similar performance properties are improbable, and will be subject to rigorous, time-intensive accreditation procedures, causing further delay before full-scale deployment in these applications. This is true for medical ophthalmic lenses, an essential-use item as millions of EU nationals rely on these daily. The presence of PFAS at ppb level in lens coatings helps to impart scratch-resistance, dirt-repellent and anti-reflective properties that make prescription eyewear safer to wear for the user, and allows for a longer life of service. These substances are suspended in the polymerisation process of these coatings, effectively eradicating the risk of migration. SDC requests that fluoropolymers are omitted from the scope of this PFAS restriction proposal.

“Medical devices” itself is a broad sub-group of PFAS-containing substances, of which ophthalmic lenses applications have been included. PFAS-containing coatings for medical devices are used in very low levels in the article production process, and carries negligible risk and/or hazard of emission in production and intended use in comparison those medical devices with gaseous/propellant applications, where emissions are made direct to environment. SDC believes it is inappropriate for these uses to be classified under the same emission potential grouping, and further resolution should be made to better segregate emission routes with medical device applications.

The PFAS tonnage consumed in the eyewear industry contributes to a negligible fraction of the overall medical devices estimated tonnage range (over 10,000T per year). To propose a restriction on such a broad range of applications needs consideration for the feasible environmental emission of the individual processes, which is lacking in the proposal.

To conclude, the access to clear, wearable and durable eye glasses is a essential use for many, and its supply to consumer would be adversely affected with the restriction proposal as currently stands.


	
	
	Answer to specific info request 1:
Medical Devices; Other niche applications  Eyewear – coatings for ophthalmic lenses which are easy to clean, hydrophobic, oleophobic, scratch-resistant, anti-reflective and impart minimal eye fatigue; sportswear applications, such as swim goggles, visors; COTEC – fluoropolymers for hydrophobic coatings; oleophobic coatings; physical vapour deposition (PVD) coating  Safety; PPE, prescription safety eyewear Plastic sheeting; Polycarbonate sheet, anti-fog film lining for commercial freezer door applications (placement?)  Defence industry (dossier does not researched in detail); military-grade safety eyewear  Automotive; anti-fog coating for headlamps and gauges  3D resin technology; AR-VR coatings; specialty coatings for electronics

	
	
	Answer to specific info request 5:
The functionality and availability of many fluoropolymers used in the sectors and sub-uses aforementioned cannot be reasonably replaced by new chemistries.  Fluoropolymers used in essential use goods/applications, such as medical articles, must be granted time-unlimited derogations to avoid widespread market disruption. The time-unlimited derogation should also include consideration for the manufacture supply to ensure raw materials necessary for derogated uses are still available in the EU market to avoid replacement with lower quality, non-EU sourced products, which would increase the risk potential for environmental emissions and comes with less tonnage visibility. Due to low concentrations/niche markets, very low tonnage contribution to overall tonnage estimates, and negligible emissions if product is used as intended.
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<redacted>
Privacy statement:
We could not confirm with 100% certainty that these products were PFAS-free, therefore we did not want to share them publicly.
	General Comments:
The Green Science Policy Institute has over ten years of experience studying PFAS and collaborating with PFAS scientists on exposure, health, and ecological harms due to the use of this chemical class. We would like to express our full support for the restriction of PFAS, including fluoropolymers and fluorinated gases. Please see the attachment in Section IV for our full comment.
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-

	
	
	Answer to specific info request 6:
One PFAS use that does not yet seem to be identified is forensic science, more specifically, fingerprint detection.  Forensic science is a small sector compared to those already identified in this PFAS restriction report, yet an important one in terms of law enforcement, crime resolution and reduction, and public safety.  Fingerprint researchers and forensic practitioners need sufficient time to conduct research and to validate suitable solvent alternatives prior to a complete ban of PFASs.  We are already under a time crunch with 3M’s announcement of their plans to cease manufacturing PFASs by end of 2025.  Currently, 3M Novec HFE7100 and HFE71DE are the primary carrier solvents in all three amino acid sensitive chemical formulations that are used to develop fingerprints on porous exhibit items (e.g., paper, envelopes, cheques, magazines, cardboard) in criminal investigations in Canada and internationally.  These solvents help to carry other reagents to the fingerprint residues that are absorbed into the porous surfaces.  We are aware of one other solvent that is currently used in amino acid reagents for casework by two international police agencies.  Unfortunately, these agencies have also reported explosions in their laboratory facilities when using this solvent.  There are approximately 160 police agencies in Canada, covering federal, provincial, and municipal jurisdictions.  We believe that the majority of these agencies are unaware that a potential PFAS ban is being considered (we were not aware that the Government of Canada was seeking input from stakeholders in 2021; we only found out about this opportunity from a European counterpart a few weeks before the submission deadline) and that HFE7100/DE will no longer be available within a couple of years.  While 3M made their announcement in Dec 2022, we were not made aware until Mar 2023 by a forensic supply distributor, who has direct contact with the manufacturer.  Several Canadian police agencies were unaware in May 2023 at an in-person event and one police agency reached out to us only a couple of weeks ago.  Many Canadian police agencies are not in a position to conduct fingerprint research, as the forensic practitioners (primarily police officers) are occupied with attending and processing crime scenes, processing exhibits, etc.  While our organization found out about a potential PFAS ban in Europe back in 2020, we could not start researching alternative solvents until summer 2023 due to staff shortages, the COVID-19 pandemic (limited access to laboratory, fingerprint donors), and other organization-driven priorities.  We were the first Canadian police agency to conduct a research study investigating an alternative solvent to HFE7100/DE that appeared promising based on three recent peer-reviewed publications (research conducted in three different countries), only to find out in June 2023 that it would also be considered a PFAS, depending on which definition was used.  That being said, the manufacturer stated it does not plan to stop production.  Unfortunately, there were some operational issues that should not be ignored (e.g., laboratory renovations likely required to properly store compressed gas cylinder; more expensive glassware needed to safely store working solutions; access to refrigerator/freezer required; alternative solvent caused an increase in ink diffusion).  Our organization hopes to assess other alternative solvents within the next year.  Multiple research studies are required prior to recommendation for implementation into operations.  While we may not be able to provide you with the exact information desired, we hope the following will provide you with some useful insights or aspects to consider: - When fingerprint researchers/forensic practitioners were looking for an alternative solvent to CFCs (Freon 113) which were being banned in the 1990s, it took about five years before HFE products were considered suitable.  Additional years were required to optimize the chemical formulations for effective fingerprint development. - The amount of porous exhibit items to process for fingerprint evidence can various depending on where a forensic identification unit is located in Canada.  For example, in a past national field trial, a unit only processed one porous exhibit in a year.  During the same time period, another unit processed over 1760 porous exhibits belonging to a single criminal investigation, plus additional items from other investigations.  Therefore, the amount of solvent required will vary depending on caseload.  Please note, our organization alone has ~65 units across the country. - Our organization adheres to the International Fingerprint Research Group guidelines, which break down research studies into four main phases: proof-of-concept, optimization/comparison, pseudo-operational to casework trials.  Therefore, several years are needed to compare HFE7100/DE to other solvents.  Not all fingerprint researchers are able to collaborate with police agencies. - While the focus may be to find an alternative solvent for fingerprint development, it is important that additional research is conducted to determine the impact of/on other forensic analyses (e.g., DNA, questioned documents), as the goal is to maximize evidence recovery.  Not all police agencies have easy access to these other disciplines to collaborate. - Many forensic organizations also need to meet accreditation standards (e.g., ISO 17025).  Therefore, research conducted needs to be scientifically/statistically sound and robust. - While there may be alternative solvents to explore, we may run into issues with manufacturers we have never dealt with before.  Also, forensic science is a niche application and therefore not likely to represent a large portion of solvent manufacturers’ client/product portfolio.  Therefore, additional discussions may be required for alternate packing sizes, etc.
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	General Comments:
The European Society for Medical Oncology (ESMO) notes the draft proposal’s aims to prevent PFAS accumulation in the environment and food chain and welcomes its efforts to improve human health. However, it is pivotal that such action is based on a comprehensive and consistent review of the available evidence as there are growing concerns about the possible impact of the draft proposal on the production, availability and manufacturing of cancer medicines.

	
	
	Answer to specific info request 1:
Pharmaceuticals, medical devices, excipients, tarting materials and chemical intermediates, reagents, solvents, catalysts, auxiliaries.
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	General Comments:
The European Organization for Nuclear Research (CERN) https://home.cern/  is an intergovernmental Organization established in 1954.  The Organization has its seat in Geneva, but its site straddles the Franco-Swiss border.
CERN is funded by 23, mostly European, Member States, and its mission is to provide for collaboration in particle physics research of a pure scientific and fundamental character and in research essentially related thereto. At present, more than 10 000 scientific users from research institutes all over the world are using CERN’s installations for their experiments. To this end, it designs, builds and operates particle accelerators. CERNs flagship accelerator, the Large Hadron Collider (LHC) was approved in 1994 and went into operation in 2009. The LHC is part of a large complex of accelerators. Following a major upgrade to be completed around 2035 (High Luminosity LHC – HL-LHC), it is set to operate until the mid- 2040s.
The LHC serves several experiments, among them four worldwide scientific collaborations that use giant detectors to study particle collisions produced by the accelerator. These detectors were designed and built at the same time than the LHC.
CERNs scientific activities rely on the availability of efficient and reliable particle detection systems, i.e. particle detectors and associated cooling systems, that must operate in a particularly harsh environment of very low temperature and high ionizing radiation fields. These detection systems use F-gases (cf. section 6). Despite an extensive R&D program, focusing on the recirculation and recuperation of gases and more environmentally friendly particle detection solutions, no viable alternative can currently be implemented for this specific use.

CERNs operation further implies the use of various cooling systems using F-gases, such as hundreds of chiller units and heat pumps. For these units, CERN has already started to replace HFC by HFO to be in line with Kigali amendment.  Given the number of installations concerned and the fact that their refurbishment can only take place during extended maintenance periods (2 years every 5-6 years), this transition will take at least 12 years.  The cost of the refurbishment is currently estimated at least 50MCHF.

In the light of the above CERN requests the following to be considered for the future regulation:
- CERN research activities require an exclusion of F-gas restrictions until the end of the current physics program linked to the operation of HL-LHC, provided alternative detector technologies for future research programs are available in due time.
An additional derogation for research activities and, in particular particle detection and related cooling is required in this context.
- A clarification of scope and harmonization of objectives would also be welcome with respect to the current initiative and F-Gas Regulation EU No 517/2014. This would avoid un-necessary ambiguities and uncertainties.


	
	
	Answer to specific info request 1:
The use of the F-gases in the particle physics experiments as gases for particle detection and related cooling is not included among the uses contemplated in Table 9 of the restriction proposal neither in the list of proposed derogations.

	
	
	Answer to specific info request 4:
An extension of the F-gases use for particle detection and related detector cooling is needed for the continuation of the particle physics research activities until the end of the current physics program of the HL-LHC, planned to end by the mid 2040s.  Possibility to recycle the F- gases in use during- and at the end- of the use period should remain available.

	
	
	Answer to specific info request 5:
Please see request number 6.

	
	
	Answer to specific info request 6:
Please see attached document.
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	General Comments:
Safer States is submitting the following comments in strong support of the proposed restriction of per- and polyfluoroalkyl substances (PFAS) on behalf of the following 19 organizations based in the United States (US): Alaska Community Action on Toxics, Alliance of Nurses for Healthy Environments, Center for Environmental Health, Clean and Healthy, Clean Cape Fear, Clean Water Action, Consumer Reports, Defend Our Health, Earthjustice, Ecology Center, Great Lakes Regional Center of the National Wildlife Federation, Merrimack Citizens for Clean Water, North Carolina Conservation Network, Oregon Environmental Council, Responsible Purchasing Network, Safer States, Vermont Conservation Voters, Vermont Natural Resources Council, Women's Voices for the Earth.

Safer States is a national alliance of US environmental health organizations and coalitions dedicated to building a healthier world by protecting communities and our planet from harmful chemicals and plastic pollution.

Please note that because the ECHA comment submission form was not conducive to footnotes, a fully referenced and footnoted version of our comments have been attached as reference

Introduction

PFAS pollution is now a global crisis. Toxic and persistent PFAS “forever” chemicals are present in the blood, breastmillk, organs, and tissues of humans worldwide.  PFAS are widespread drinking water pollutants and are also contaminating rivers, lakes, air, soil, and wildlife.  Concentrations of PFAS in rainwater now exceed proposed US drinking water standards, leading scientists to declare that the planetary boundaries for PFAS chemicals have been exceeded.

In the US, several states have been forced to issue advisories warning against eating local fish, turkey and deer because the concentrations of PFAS are too high to be consumed safely.  So many farmers in the state of Maine have lost their livelihoods due to pervasive PFAS soil contamination that millions of government dollars have been set aside to help provide relief.  More than 200 million Americans are estimated to be drinking PFAS contaminated drinking water, and the US federal government recently pledged $5 billion over five years to begin to address the widespread PFAS pollution problem.  It is all too clear that the PFAS crisis is extremely expensive, both in terms of financial costs and the toll on human health and livelihoods.

The European Union has an opportunity to be a global leader in phasing out all uses of these substances that are toxic, mobile and persistent. Safer States and the undersigned organizations urge the European Union to adopt a comprehensive PFAS restriction with very limited derogations for only those uses where the use is critical for human health or safety the functioning of society and alternatives are currently unavailable.

Comments and information pertaining to the proposed scope and restriction options:

● The entire class of PFAS should be phased out, using persistence as the underlying basis for the restriction.

Chemical regulation has a long history of regrettable substitution. If one harmful chemical is restricted, industry selects a similar chemical from the same class to be used in its place – with regulators only recognizing when it is too late that this substitute compound is also problematic.  This cycle has already been demonstrated with PFAS: When highly toxic and persistent PFOA and PFOS were phased out as processing aids in fluoropolymer production, new toxic and persistent chemicals known as Gen-X were used in their place.  When the industry could no longer deny that long-chain PFAS were harmful, they moved to short-chain PFAS and falsely claimed that they were safe.  Decades of industry regrettable substitution combined with a regulatory approach focused on restricting one chemical at a time has led to global PFAS contamination.

The proposal to regulate the entire class of PFAS chemicals is the scientifically grounded path forward that will avoid the cycle of regrettable substitution and focusing on the fundamental characteristic of the chemicals’ persistence is the correct approach. As a recent scientific paper noted: “if a chemical is highly persistent, its continuous release will lead to continuously increasing contamination” that will take “decades, centuries or even longer to reverse” and lead to “increasing probabilities of the occurrence of known and unknown effects.”

Both the scientific and the business communities are embracing the class based approach to PFAS. The Global PFAS Science Panel, for example, has been outspoken on the need to ban all uses of all PFAS chemicals.  Many global companies including Lacoste, Fjålraven, Levi Strauss, Starbucks, and McDonalds have taken action to phase out the entire class of PFAS from their products.  Recently, almost all of the major global third party textile certifiers including OEKO-TEX, Bluesign, ZDHC and GOTS have updated their standards to phase out the use of the entire class of PFAS chemicals.

● There should be no exemptions for PFAS subgroups allowed under the restriction, including fluoropolymers and F-gases.

It is critical that no subgroups of PFAS, such as fluoropolymers or F-gases, are exempted from the proposed restriction. Such exemptions would undermine the effectiveness of the PFAS phase out and would lead to continued impacts on human and environmental health for decades or generations to come.

The chemical industry has claimed that fluoropolymers and F-gases are important to enable the “clean energy” transition, yet no energy technology can be considered “clean” if it relies on highly toxic persistent chemicals that contaminate the planet. Alternatives already exist for many use cases for fluoropolymers and F-gases, and adequate transition times can be provided where there are not currently available alternatives. As an example of how innovation can drive the development of safer product designs,
a University of Michigan review of the use of PFAS in solar panels found that “PFAS is not customarily used in solar panels because safer, effective alternatives have already been developed and commercialized.”

Similarly, the industry has lobbied for the exemption of F-gases such as HFOs and HFCs in PFAS regulations. Yet these chemicals can transform into ultra-short-chain PFAS known as trifluoroacetic acid (TFA), which are toxic to both humans and aquatic life, and a highly problematic drinking water contaminant.  HFCs are also highly potent greenhouse gasses that are now listed for international phaseout under the 2016 amendments to the Montreal Protocol.  Furthermore, a key feedstock to make some HFOs is carbon tetrachloride, a major, greenhouse gas and ozone depleting chemical which is also a carcinogen.  For all of these reasons, we strongly advise you not to exempt F-gases.

There are many clear science and policy based reasons why fluoropolymer PFAS compounds must be included in the restriction proposal and phased out.

First it is important to note that restrictions on fluoropolymers already exist in the US: fourteen US, states including huge economies such as California and New York that have banned PFAS in one or more product categories do not exempt fluoropolymers. This includes bans on PFAS in apparel, rugs, cleaning products, cookware, dental floss, fabric treatments, firefighting foam, food packaging, hydraulic fracturing fluid, juvenile products, menstrual products, personal care products, pesticides, ski wax, and textiles. This is also the case in the 2 states that have effectively banned PFAS in all products: Maine and Minnesota.

Second, fluoropolymer production and use creates toxic PFAS pollution. PFAS polymers are made using other harmful PFAS chemicals, which are subsequently released into the environment when waste byproducts enter air and waterways.  In fact, when scientists studied the fate of a commonly used group of toxic PFAS, they estimated 80% of those chemicals made since the 1950’s have been released to the environment from PFAS  polymer “manufacture and use.”  Certain fluoropolymers release toxic PFAS chemicals during their use, posing acute and chronic risk to human and ecological health.  Workers in plants making or using fluoropolymers also may be exposed to serious hazards.

Third, fluoropolymers can cause illness and injury. Respiratory illnesses associated with normal consumer uses of fluoropolymer-containing products such as waterproofing agents and sealants remains an ongoing problem that has  “occurred for many years in many different countries.”  The Centers for Disease Control and Prevention have reported cases of “severe acute respiratory illness” linked to the use of a fluoropolymer-based shoe spray which was later recalled by the manufacturer.  The Plastics Industry Association has noted in their own materials that fluoropolymer exposure can cause the flu-like condition known as “polymer fume fever.”  It has also been known for decades that fumes from Teflon® pans can kill birds.  Clearly exposures during fluoropolymer production and use have caused illness and injury, making a clear case that these are harmful materials.

Fourth, fluoropolymer production emits "climate super-pollutants” such as HCFC-22 and HFC-23, which are 5,280 and 10,800 times respectively more potent at warming the atmosphere than carbon dioxide, on a twenty year timescale.  The emissions of these two compounds from just  a single PFAS polymer manufacturing plant are the equivalent of the annual carbon dioxide pollution from 750,000 passenger cars.  HCFC-22 also destroys the health-protective stratospheric ozone layer.

Fifth, disposal of PFAS polymers poses serious threats. Landfilling of fluoropolymers can lead to contamination of nearby soil and groundwater and can contribute to releases of microplastics and, in some cases, other PFAS chemicals.  Deep well injection of manufacturing waste relocates the threat and creates the possibility of spills and leaching into drinking water.  Incineration of fluoropolymers creates toxic emissions that can harm frontline communities and spread far beyond their source. Most municipal incinerators are not designed to handle highly corrosive materials formed when fluoropolymers break down.  These same serious disposal issues are also present for the PFAS chemicals used to make the polymers.

Fifth, the PFAS crisis began with polymers – let’s not repeat history PFAS pollution first came to light from DuPont’s manufacture of the fluoropolymer Teflon® which led to massive contamination still causing harm today.  We should learn from this disastrous history and take action to protect public health and the environment from these persistent toxic chemicals.

● The PFAS restriction should continue to rely on the OECD’s PFAS definition, and not narrow the set of PFAS covered by the proposal.

As US-based organizations, we strongly urge the EU to continue to rely on the OECD PFAS definition in restriction regulations and dismiss any requests to move to a significantly narrower and weaker definition. How the class of PFAS compounds is defined has serious implications for regulation, litigation, monitoring, research, and impacted communities. If policies rely on narrow definitions of the PFAS class, fewer of these toxic compounds will be restricted or cleaned up, resulting in continued harm to people and the environment.

Notably, almost all of the US states that have laws or policies restricting PFAS uses rely on a slightly broader definition that is very similar to the OECD definition, defining PFAS as organic chemicals containing ‘‘at least one fully fluorinated carbon atom.” At least 18 states including Arkansas, Arizona, California, Colorado, Connecticut, Kentucky, Hawaii, Illinois, Louisiana, Maryland, Maine, Minnesota, New Hampshire, Nevada, New York, Rhode Island, Vermont, and Washington define PFAS in this fashion, with no carve outs for any subclasses of PFAS.  An EU PFAS restriction that relies on the OECD would therefore provide consistency in the global marketplace.

The US Environmental Protection Agency (EPA), in contrast, has used several different definitions for PFAS at different times and in different circumstances. Under one flawed PFAS definition, the agency excluded polyvinylidene fluoride (PVDF), the second most highly produced fluoropolymer (after PTFE), at least two PFAS chemicals found in the blood of residents living near a PFAS manufacturing plant, as well as other high production volume PFAS. This “working definition” was widely criticized by scientists, impacted communities, advocates and former federal agency officials.

Most recently, in August 2023, the US EPA has announced that it would not have any single formal definition for PFAS, but would instead take a “case-by-case” approach for what the agency considers a PFAS.  Former EPA scientist and head of the US National Toxicology Program Dr. Linda Birnbaum had this response: “This is not a new definition – it is a lack of definition, and it makes no sense… It is just going to lead to terrible confusion.”  In short, the United States federal government is inconsistent and unclear when it comes to the question of what set of chemicals should be considered to be PFAS and the EU should consider its comments on this matter with that perspective.

Comments and information pertaining to the socio economic analysis:

● The costs of PFAS monitoring and clean up are staggering, as demonstrated by money already spent by US local, state and federal governments. Safer States has compiled a database detailing many of the direct government costs associated with PFAS contamination to date. The data was collected through a non-comprehensive review of state government budgets, federal government reports and media articles and should be considered a significant underestimate of the true costs of PFAS contamination. The figures include both actual and estimated costs provided by local, state and federal governments, and are generally one-time costs (rarely including ongoing and maintenance costs).

We have provided a summary of the data below in the hopes that it can assist EU regulators with the socio economic analysis of the proposed PFAS restriction. Further details about the data can be provided upon request. Given that the proposed EU PFAS restriction does not address firefighting foam, costs clearly associated with this contamination source have been excluded where possible. With the data sources we relied on, it is difficult to provide incremental costs (i.e. those related to implementing the proposed restriction as compared with not implementing it), but the data do provide a demonstration of the staggering financial liability the EU is facing if PFAS chemicals continue to be used.

US State Government PFAS expenditures by cost category (in US$)

- Drinking water treatment / new water supply: $ 617,487,853
- PFAS testing / monitoring: $ 56,311,000
- Cleanup of PFAS contaminated landfills: $ 24,584,228
- General PFAS cleanup: $ 538,112,363

US State Government PFAS expenditures by contamination source category (in US$)

- PFAS chemical manufacturing: $ 94,600,000
- Product manufacturing: $ 1,450,000
- Landfill contamination: $ 24,584,228
- Unclear / multiple contamination sources: $ 1,115,861,216

It should also be noted that in addition to the costs detailed above, the US federal government has allocated $5 billion USD over five years to begin to address contamination from PFAS and other emerging contaminants.

Given the exponentially escalating costs to communities to manage the pollution, to date 27 State Attorney’s general have initiated action to secure resources from chemical manufacturers and key users to help pay for clean water.  These costs are likely just the tip of the iceberg, especially since healthcare costs associated with PFAS impacts are difficult to quantify yet known to be sizeable.

Comments and information pertaining to the transitional period:

● Transitional periods should be as short as possible, and no time unlimited derogations should be allowed. While there may be use cases where no viable PFAS alternative currently exist, strong government action is a key lever for spurring innovation. The EU should be aggressive in setting short phase out deadlines for PFAS uses and trust in the power of human ingenuity when given a clear task and the right incentives. It is also critical that the two proposed time unlimited derogations for plant protection products and biocidal products be amended to include a clear phase out deadline. Such time unlimited derogations will not provide industry the needed incentive to identify safer alternatives for these PFAS uses and these toxic and persistent chemicals will continue to be used for an indefinite period of time, causing untold human and environmental harm.


● Transitional periods should not extend longer than the phase out deadlines present in US state laws. As noted earlier in these comments, fourteen US states have already passed laws or enacted policies that ban the entire class of PFAS chemicals in a wide variety of product categories. As the EU considers what kind of transitional periods are needed for different PFAS uses, they need not extend beyond the phase out deadlines already adopted in one or more US states. A detailed spreadsheet of state PFAS bans has been submitted with these comments as an attachment and is also summarized below.

While different US states laws incorporate different timelines, the earliest phase out dates for these product categories are as follows:
● Apparel: December 2025
● Carpets and rugs: January 2023
● Cleaning products January 2025
● Cookware: January 2025
● Dental floss: January 2025
● Fabric treatments: January 2023
● Food packaging: January 2022
● Hydraulic fracturing fluid: January 2024
● Juvenile products: January 2023
● Menstrual products: January 2025
● Personal care products: January 2025
● Pesticides: January 2030
● Ski wax: January 2023
● Textiles: July 2023 for indoor textile furnishings and upholstery; January 2025 for other textile products

In addition, it is important to note that two US states have also passed laws that ban PFAS in all products, other than where PFAS use is currently unavoidable. The phase out deadlines for all PFAS uses in these states are: Maine (January 2030) and Minnesota (January 2032).

Conclusion:
The class of PFAS chemicals is collectively so persistent and toxic that they require urgent and comprehensive action to prevent further human health and environmental harm that will last for generations to come. We urge the EU to phase out the entire class of PFAS using persistence as the underlying basis for the restriction. There should be no exemptions for PFAS subgroups allowed under the restriction, including fluoropolymers and F-gases. The PFAS restriction should continue to rely on the OECD’s PFAS definition, and not narrow the set of PFAS covered by the proposal. Transitional periods should be as short as possible, and no time unlimited derogations should be allowed. Strong government action is a key lever for spurring innovation and this is what is needed to end all uses of toxic PFAS chemicals.
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	General Comments:
The City of Stockholm has established a resource center with specialized expertise in chemistry. The Chemical Center is, among other things, a support function for the City with the vision of achieving a toxin-free Stockholm.

The Chemical Center at the City of Stockholm would like to contribute to the consultation on the proposed restriction of per- and polyfluoroalkyl substances (PFAS). We support Restriction Option 1 (RO1) and firmly believe that a total ban on PFAS would greatly benefit the well-being of our citizens, the environment, and our municipal operations.

The Chemical Center conducts health-related environmental monitoring in indoor environments. As a part of this monitoring, PFAS levels in dust were assessed at 20 preschools, revealing considerable levels of PFAS in all 20 dust samples (see attached analysis results), in which some were exceeding the new proposed PFAS limits (i: 25 ppb, ii: 250 ppb). For example, in one dust sample, concentrations of a single PFAS substance (6:2 diPAP) reached 42,000 ppb. These findings indicate the presence of PFAS sources in these indoor environments, which may have direct or indirect implications for the well-being of children as well as staff. This is a matter of concern, as the City’s objective is to offer our citizens a good and safe indoor environment.

Furthermore, we have encountered challenges in determining whether our suppliers' products contain PFAS or not, as suppliers typically only analyse a few individual PFAS substances and may lack knowledge of the presence of PFAS in their products. This lack of information and transparency hinders our ability to verify compliance with our procurement requirements and prevent unintentional contributions to PFAS usage.

As a municipality, the City of Stockholm envisions no obstacles to completely phasing out PFAS from the municipality’s contracts and assortments, with some exceptions. These include, for example, electronic equipment such as computers, since PFAS might exist in the circuit boards. Although there are alternatives to PFAS in many sectors, further research and development is needed to identify and promote safer options where PFAS substitution remains challenging. A ban on PFAS would encourage innovation in this field and expedite the transition to safer alternatives. Additionally, a total ban on PFAS might encourage manufacturers and consumers to reassess the necessity of all functions provided by PFAS additives in products and materials.

A total ban on PFAS could also incentivize the development of standardized and commercially available analytical methods for measuring total PFAS content. This would simplify compliance verification of procurement requirements and enable more accurate monitoring of PFAS levels. Furthermore, it would facilitate informed decision-making regarding the products and materials procured, used, and produced. This, in turn, could lead to a more deliberate and proactive approach to eliminating PFAS and potentially drive innovation towards more sustainable alternatives that do not rely on harmful chemicals.

In sum, a total ban on PFAS would optimize the City’s efforts to prevent unintentional contributions to PFAS usage, encourage innovation, and expedite the transition to safer products and materials, ultimately creating a better and safer environment for our citizens.
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<redacted>
Privacy statement:
Documents are confidential to protect our commercial interests and includes technical evaluations that contains intellectual property and R&D studies
	General Comments:
Our pumps are used to dose automatically and safely pure chemicals into water under pressure without human contact of these chemicals that are used and necessary for our customer’s process to avoid overdosing and hand manipulation. Our products are eco designed  and iso 140001 certified as such.

	
	
	Answer to specific info request 1:
Our pumps are used in Industrial food process and water treatment application which fall under Annex XV. As pump manufacturer we have other mission critical flow application to dose pure chemicals. See section 6.

	
	
	Answer to specific info request 5:
Fluropolymers > 12 T per year Fluoroelastomers > 2 T per year Data available as confidential

	
	
	Answer to specific info request 6:
As a pump manufacturer, we consider that the sector of pump manufacturer is considered in a very limited way in annex XV report as the use of PFAS for pumps generally apply on Sealing (FKM, TFE/P, FFKM) or Housing /Structural mechanical parts (PVDF) in contact with chemicals. Evaluation of alternatives, costs and R&D status are described in confidential documents .

	
	
	Answer to specific info request 8:
Pumps we manufacture and that are generally part of Mechanical engineering equipment (eg. Industrial machinery, non-road mobile machinery, pumps, valves, compressors, pressure gas equipment, etc.) are not considered, or in very limited way, in this annex XV report and rely on the use of PFAS for several applications as described in section information on alternatives
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<redacted>
Privacy statement:
See enclosed the approval of one of our PTFE compound materials with USP Class VI approval with direct blood contact approval. This is proof that we are allowed to use the material for the highest requirements in the medical sector. These approvals are also available for FDA, BAM and KTW, which can also be submitted on request.
	General Comments:
There is no alternative to the use of PTFE and its compounds in industry. We advocate the exclusion of the 38 fluoropolymer substances from the PFAS regulation, as they differ significantly from the other short-chain PFAS substances. We hold the highest possible approvals for our PTFE components in automobiles, medicine and the water sector, which prove that they are safe to use. The KTW approval certifies, for example, that no substances are released from the seals we produce that influence the quality of German drinking water. This is also the case for the English WRAS and the American NSF approval. The FDA approval for our materials also certifies that they are safe materials that are used in mechanical engineering in direct contact with food. We ourselves hold USP Class VI approval, which enables us to supply components for dialysis machines. This application in particular has no possible alternatives. Due to complicated cleaning cycles during operation, it must be resistant to complex cleaning chemicals. In addition, this bellows has complex mechanical and geometric requirements and must, for example, work in very high temperature ranges, where a possible alternative such as PE-UHMW already reaches its limits. The geometry is very delicate and flexible, which is why e.g. PEEK material is not an alternative. Although this makes it possible to cover the temperature range, it greatly exceeds the cost framework as well as the ability to produce the delicate structures in question.

Another example, in addition to the application described in the medical sector, is the application of our materials in the automotive sector. In addition to applications in the ESP area, we are also represented here as a sealing ring directly in the brake system. Here, too, there is no possible replacement material that can guarantee both the high temperature requirements and the resistance to the various hydraulic oils.

With around 180 employees and an approximate processing capacity of around 250 tonnes of PTFE per year, we supply 100% of the material affected by the restriction. This dossier is therefore a threat to the existence of our company. This represents an annual turnover of around 15 million euros for our company. This multiplies many times over along the supply chains. As a supplier of mainly sealing technology, we frequently deliver C-parts. C parts with an A function. This means that very complex assemblies at 2nd and 1st tier cannot be produced without our components.

	
	
	Answer to specific info request 1:
We mainly deliver to the automotive sectors; Medicine (direct blood contact of our components), components in the sanitary sector, electrical industry, general mechanical engineering, food sector, chemical pump sector.

	
	
	Answer to specific info request 2:
We assume that when PTFE is fed into the industrial recycling process, no PFAS substances are produced during incineration. For this, it is important to create a closed recycling chain. The automotive industry is already pursuing this approach with the End-of-Life Vehicles Directive.

	
	
	Answer to specific info request 4:
The company Dyneon in Gendorf has a test facility for the chemical recycling of PTFE material. This procedure should definitely be pursued even after the closure of the 3M locations in Germany.

	
	
	Answer to specific info request 5:
We expressly oppose exemptions for PTFE materials and plead for the removal of the material from the restriction proposal.

	
	
	Answer to specific info request 6:
see our two examples in our general statment. Dialyse in the medicine sector and sealing rings in the automotive brake system. A substitution of PTFE materials in industrial applications is not possible for three reasons: The temperature resistance up to 250 °C excludes almost all possible plastics or goes into areas such as Vespel, which are not economical as prices would multiply here. Furthermore, an outstanding feature of PTFE is its almost universal chemical resistance to a large number of chemicals used in industry. Thirdly, the material's outstanding sliding properties are worth mentioning, which makes it ideal for use in sealing applications, for example. The economic damage would be a total catastrophe for us, as we are 100% specialized in processing high-performance fluoropolymers.
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Org. type:
Company
Org. name:
DLB Gummiformteile GmbH
Org. country:
Germany
	General Comments:
As a manufacturer of rubber covered rollers, we primarily supply companies in the packaging industry. The covers we produce are directly required for the production of food packaging materials and cannot be substituted because of their specific heat resistance and dehesive properties. When used as intended, no hazards are to be assumed. FEP and PFA and ETFE are known as "polymers of low concern"( PLC) as defined by the OECD. They are not high risk materials as they are not water soluble, not bioavailable or bioaccumulative, inert, stable and non-toxic and do not contain harmful PFAS materials.
As a manufacturer of Technical Rubber Goods we produce different metal parts coated with FKM because of the heat resistance, elasticity and strength at high temperatures which no other elastomer shows. These parts are used in the sectors Electronics and semiconductors, Transport, Construction.


	
	
	Answer to specific info request 6:
a: No data  b: thermal resistance, physical stability and elasticity at high temperature, dehesiveness  c: 10  d: No alternatives because of the required combination of chemical inertness, dehesive behaviour, chemical resistance, physical stability, endurance   e: no information  f: no information  g: no information as our customers do not inform us about their business. In case of restrictions of elastomeric PFAs they surely will be substituted  by other elastomers with dramatically raising costs because of their worse behaviour. This will be favorable for the elastomer industry, not for their customers.
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<redacted>
Privacy statement:
The reason for keeping this confidential is the protection of intellectual property. This is needed, as the confidential information was submitted to a peer reviewed scientific journal, and is subject to acceptance by that journal for publication.
	General Comments:
Chemicals are part of almost every aspect of our lives, from the consumer products and the food we consume, to the buildings we live in.  Some of these chemicals may interfere with the health of humans and ecosystems and contribute to other undesirable effects such as climate change. Societies have therefore instituted measures to control and minimize the risks of chemicals at the national and international levels.  Such risk governance typically includes risk assessment based on hazard and exposure, setting limits on the production and use of the most harmful chemicals and emissions to the environment, enforcement of regulations and monitoring the effectiveness of the measures taken. These steps depend on access to pure chemical reference standards, also referred to as ‘authentic standards’, ‘native standards’, or just ‘standards.’  However, except for the most highly regulated areas, such as pesticides and pharmaceuticals, such standards are often not readily commercially available, hampering the ability of scientists to produce the data currently required for risk governance. This raises a critical question: is the current approach to governing chemicals, and the lack of chemical reference standards, able to protect humans and nature from harm, and if not, what measures could be taken to improve the situation?

We outline the dependence of current risk governance on access by scientists to chemical reference standards (aka 'authentic standards'). We illustrate these issues using per- and polyfluorinated alkyl substances (PFAS), where standards are only commercially available for a small percentage of the class.  The very limited availability of reference standards undermines the production of independent scientific evidence needed to support chemical risk governance and to protect society and the environment.

Possible ways to improve the situation include (i) guaranteeing access to chemical reference standards by creating a reference standards repository, (ii) redefining the level of confidence sufficent for regulation and providing alternative options for chemical identification and quantification when reference standards are not available, and (iii) reconsidering other options for the governance of chemical risk when reference standards are lacking, such as regulating the class of PFAS.

	
	
	Answer to specific info request 10:
We outline the dependence of current risk governance on access by scientists to chemical reference standards (aka 'authentic standards'). We illustrate these issues using per- and polyfluorinated alkyl substances (PFAS), where standards are only commercially available for a small percentage of the class.  The very limited availability of reference standards undermines the production of independent scientific evidence needed to support chemical risk governance and to protect society and the environment.   Possible ways to improve the situation include (i) guaranteeing access to chemical reference standards by creating a reference standards repository, (ii) redefining the level of confidence sufficent for regulation and providing alternative options for chemical identification and quantification when reference standards are not available, and (iii) reconsidering other options for the governance of chemical risk when reference standards are lacking, such as regulating the class of PFAS.
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<redacted>
	General Comments:
-

	
	
	Answer to specific info request 1:
Transport: combustion engine system
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European Society of Endocrinology
Org. country:
United Kingdom
	General Comments:
ESE welcomes the PFAS restriction proposal and firmly stands behind the motivations for this important public health measure that will benefit current and future generations as well as our general environment.

Strict regulation of PFAS and other Endocrine Disrupting Chemicals (EDCs) is pivotal to address the many adverse health outcomes linked with such exposures including altered reproductive function in men and women, abnormalities in reproductive organs, early puberty, immune system disruption, cancers, neuroendocrine tumours, respiratory problems, diabetes, obesity, cardiovascular conditions, altered nervous system development and function, and learning disabilities. These associations have been described extensively in peer reviewed literature.

PFAS differ from other EDCs by their highly persistent and bioaccumulative nature, which leads to contemporary exposures having effects on human and animal health as well as our environment far into the future for generations to come.

While for many PFAS no or only limited toxicological information exists, those that have been substantially studied are connected to concerning health outcomes in both humans and animals. For example, PFOS and PFOA have been associated with lower birth weight, adverse effects on the liver, disrupted serum lipids, and immunotoxicity. Especially concerning is the link between exposure and reduced response to vaccinations at a time when countries in Europe and across the globe continue to struggle with COVID-19 and other viruses.

Another area where PFAS distinguishes themselves from other EDCs is their ubiquitous presence in the most vulnerable of our society, namely “the unborn”. Studies of pregnant women have shown that PFOS, PFOA and PFNA contamination not only occurs in the placenta and cord blood but also in vital fetal organs, most frequently in the liver and lung. Such exposure poses a risk for the unborn child’s health and development through life. Finally, there have been several studies linking PFAS to the thyroid function, which is essential for normal brain development and neurocognitive function.

Early life is a sensitive window of development when even small changes to the endocrine system can have long-lasting adverse effects on development and postnatal health. Such exposures should be eliminated immediately to ensure uncompromised development and health of all members of the society.




	9561
	Date:
2023/09/25  22:32
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Regional or local authority
Org. name:
Provincie Gelderland
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	General Comments:
The province of Gelderland calls for a rapid and total ban of PFAS

This contribution reflects the position of the province of Gelderland on this consultation. The province of Gelderland supports the proposal for a complete ban on PFAS, to protect the environment and the health of our inhabitants. To avoid substitution of one PFAS for another, we support the fact that the restriction proposal targets the entire group of PFAS. Moreover, the province of Gelderland believes that it is irresponsible to postpone a ban.
Since PFAS are forever chemicals and won’t disappear from our environment, it is undesirable to take 12 years to phase out PFAS. Especially given that the quality of soil, air and water are increasingly under pressure. In Europe, there is increasing attention to a healthy living environment and stricter standards are being set for pollution of soil, air and water through the Soil Health Directive, the Air Quality Directive and the Water Framework Directive. Setting strict environmental standards for PFAS while at the same time letting new PFAS into the environment is counterproductive.

A cross border issue
Given the impact PFAS are already having on our living environment in combination with the uncertainties that still surround PFAS, the province also sees the importance of a European approach. The PFAS problem is transnational as is clear from the elevated PFAS concentrations in the river Westerschelde, which originate from a factory across the border in Belgium.
Since 2020, the Netherlands has been working with Germany, Denmark, Sweden and Norway on a proposal for a European ban on PFAS (Per- and polyfluoroalkyl substances). On February 7th 2023, your agency published a proposal for a ban (restriction) on PFAS. In parallel, a consultation was issued to gather input on this proposal.

Why does the province of Gelderland support the restriction?
One of the tasks of the province, as a regional authority, is to ensure a clean and healthy environment for its residents. PFAS are increasingly known to have harmful effects on the health of humans and animals. PFAS are generally very stable, once in the environment PFAS compounds spread easily through soil, air and water. PFAS are used in countless products, which means that PFAS are present in the environment throughout the Netherlands (for illustration, see references 1, 2 and 3). Research shows that all kinds of (consumer) products and waste streams contain PFAS and that people are exposed to PFAS even in their own homes (4). As a result of this ubiquitous presence humans, animals and the environment are permanently exposed to PFAS with potential risks to human and animal health. Research by the RIVM, the Dutch national institute for health and environment, shows that people in the Netherlands already ingest too much PFAS through food alone (5). People living in close proximity to Chemours (a fluorpolymer plant in Dordrecht) are even advised against eating from their own gardens (6) and at several locations in the Netherlands people are advised against eating self-caught fish (e.g. 7). The drinking water companies in the Netherlands (see the reaction submitted to ECHA by VEWIN) point to the inability to completely remove these substances during the production of drinking water. Lastly, in a few recreational lakes around Dordrecht the province had to give a negative swimming advice due to excessive concentrations of PFAS (8).

The province of Gelderland is one of the twelve provinces in The Netherlands. We have 2 million inhabitants and a surface of about 5.000 km2. Currently we are carrying out a costly remediation project on a former industrial site. At this site the soil contamination was created in a couple of years. PFAS has been found already deep in the groundwater layer. Groundwater is our major drinking water source. We are concerned there are more of these sites in our province. Presently we are working on an inventory of PFAS-contaminated sites. Apart from these point sources there is a ‘background’ contamination level of PFAS which has major impact on the possibilities for transport and application of soil in housing construction and agricultural projects.

Social importance
Public concern about PFAS is high. This is mainly because the effects of PFAS on humans, animals and the environment are not yet clear. Residents living near a PFAS plant or near PFAS-contaminated land or water are rightly concerned about the effects on their health. Heightened media attention is increasing the public awareness of possible harmful effects and public support for these substances is decreasing.

The role of industry
To date, several industries are continuing to produce and use PFAS, thus releasing them into the environment. Moreover, PFAS are released not only during the production process, but also during use and at the end of their lifetime. In most waste incinerators PFAS are not completely destroyed, which means that even after phase-out, PFAS will continue to be released into the environment.
The province of Gelderland is aware that a total ban will demand a lot from the industry, but trusts in the inventiveness of the market to come up with sustainable, safe and circular alternatives. We believe that a rapid and total ban is a good incentive for companies to change their processes. Where exceptions are allowed, the risk assessment of PFAS should be handled more thoroughly. The province of Gelderland advocates a stricter burden of proof if companies want to continue using PFAS, as an exemption to the new regulation.
A rapid total ban is therefore the only correct course.

References:
1. PFAS concentraties in de Zeeuwse Wateren, Universiteit Utrecht (2022)
2. Landsdekkend beeld van PFAS in Nederlands grondwater, RIVM (2021)
3. PFAS in seaspray, Vrije Universiteit Amsterdam (2022)
4. PFAS in products and waste streams in the Netherlands, Arcadis, 28 mei 2021
5. Risk assessment of exposure to PFAS through food and drinking water in the Netherlands,
RIVM, 2023-0011
6. Risicobeoordeling van PFAS in moestuingewassen uit moestuinen in de gemeenten
Dordrecht, Papendrecht, Sliedrecht en Molenlanden, RIVM, 2022-0010
7. Consumptie van producten verontreinigd met PFAS uit de Westerschelde, RIVM, 2002-0020
8. Risicoschatting van PFAS in recreatieplas Merwelanden in Dordrecht, RIVM, KU-2023-0013
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	General Comments:
The uniform, indiscriminate approach as specified in the current PFAS-restriction should be reconsidered
PFAS are a highly diverse substance group comprising up to 10,000 substances, whereas several subgroups already have been restricted under various regulations (e.g.: Montreal Protocol, Stockholm Convention, Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent organic pollutants, REACH-Regulation). Introducing a separate restriction with different mechanisms increases administrative time and effort, especially along a global supply chain outside of the EU. We ask to apply the proven and globally acknowledged REACH-SVHC approach for all PFAS restrictions.
The threshold for PFAS in the articles should be reconsidered.
The proposed threshold of 25 ppb for PFAS in articles is not feasible and does not commensurate with the risk on article level. Our products are components within products that will be assembled further, therefore the risk of being exposed is minimal and concentrated on the manufacturing site, not in the use phase of the product. For a risk-based approach health & safety regulations, as well as waste regulations are much more appropriate to address the issue. Furthermore, ppb-level restrictions are impossible for PCB-Manufacturers to control and assess, since the global supply chain does not work in these dimensions since this includes impurities, or cross contamination from process chemicals (e.g.: cleaning). A threshold as established within the RoHS and REACH legislation of 1000 ppm   is realistic to be monitored across global supply chain.
The transitional period should be prolonged.
The current transitional period is not sufficient to identify, implement and qualify alternative products along the supply chain. As PFAS are generally more expensive than non-PFAS materials in our supply chain, there is already an economic incentive to only use   PFAS-materials where there is no alternative. Consequently, replacement and/or alternative material are not readily available. Additionally, our global customers rely on homogenous products from us and our suppliers, therefore individual changes from an individual supplier are not tolerated easily if their standard alternative suppliers can fill this gap. For standard improvements, where materials are already available on the market, we need approximately 5 years starting with R&D through testing to customer qualification. Therefore, if the restriction stands for our products as is, we request the full derogation of 12 years in order to remain competitive on the global market.
Jeopardizing European Chips Act and Green Deal Goals
The general PFAS-restriction in its current form would lead to a significant disadvantage towards the European Chip Act and its goal of establishing more production capacity within the EU boundaries. In the current competitive environment it would make production in the electronics sector impossible by disrupting global supply chains and thus not only discouraging current and new investment in production capacity, but also threatening the competitiveness of the existing facilities.
Additionally, the transition towards a carbon neutral economy will become significantly more demanding, as the core features such as transition of the energy infrastructure system (smart grid), carbon neutral transport systems or smart home applications all require a considerable supply of electronic components.
Minimal Impact
According to the restriction dossier and the German UBA, the electronics/semiconductors and energy sectors currently contribute less than 2% of total PFAS emissions in the EU.
UBA, Webinar: Consultation on restriction proposal for per- and polyfluoroalkyl substances (PFAS), ECHA, 5 April 2023, https://echa.europa.eu/-/restriction-of-per-and-polyfluoroalkyl-substances-pfass-under-reach
Questionnaire
1: Sectors and (sub-)uses: Please specify the sectors and (sub-)uses to which your comment applies according to the sectors and (sub-)uses identified in the Annex XV restriction report (Table 9). If your comment applies to several sectors and (sub-)uses, please make sure to specify all of them.
Contained in our PCB or IC-substrates. We source materials and components globally, and in turn our products are further enhanced by adding components at downstream production sites until they are finally assembled to end-products for consumers, the automotive or medical industry or other industrial use. Consequently, we don't have any control where our products eventually will be installed, therefore any use-based restriction will affect our entire production. In the end any restriction aimed at specific (end-)uses will affect the entire supply chain, and discriminate all similar PCB/IC-Substrate production since the production at our tier 3/4  production sites does not differentiate towards a specific end-use. Therefore, we highly recommend an integrated approach along the entire PCB and semiconductor industry.


	
	
	Answer to specific info request 1:
Our input mainly covers “Electronics and semiconductor (Annex E.2.11.). However we source materials and components globally, and in turn our products are further enhanced by adding components at downstream production sites until they are finally assembled to end-products for consumers, the automotive or medical industry or other industrial use. Consequently, we don't have any control where our products eventually will be installed, therefore any use-based restriction will affect our entire production. In the end any restriction aimed at specific (end-)uses will affect the entire supply chain, and discriminate all similar PCB/IC-Substrate production since the production at our production sites does not differentiate towards a specific end-use applications. Therefore, we highly recommend an integrated approach along the entire PCB and semiconductor industry.

	
	
	Answer to specific info request 2:
The PFAS present in our PCBs have a very low vapour pressure and therefore do not volatilise at room temperature in order to provide the required function during the product life time, and to perform well under more severe conditions than the rated operating conditions. Electronic products are collected and separated from the waste stream, thus ensuring a controlled recycling process and regulated under WEEE Directive 2012/19/EU Annex VII to WEEE Directive 2012/19/EU which sets the separate treatment criteria for the specified materials and components according to the Article 8(2). Other waste directives are based on finished products such as the Battery Directive and the ELV Directive. These directives ensure a well-monitored and controlled process of emissions during the end-of-life phase and consider the individual characteristics of the products.

	
	
	Answer to specific info request 7:
Please refer to the consultation papers 6399, 6016, 6384 as a reference, as well as: “The Impact of a Potential PFAS Restriction on the Semiconductor Sector” 13th April 2023:  The Impact of a Potential PFAS Restriction on the Semiconductor Sector - Semiconductor Industry Association

	
	
	Answer to specific info request 10:
The Annex XV report states that “Shall not be placed on the market in mixtures and articles in a concentration of or above 25ppb for any PFAS and 250ppb for the sum of PFASs (polymeric PFASs excluded from quantification) and 50ppm for PFASs (polymeric PFASs included). However, we think we can’t manage materials and products in this very small amount range, even if chemical and material manufacturer in upstream supply chain, as it is technically unfeasible to distinguish polymer and not-polymer PFAS, and also applied and non-applied PFAS at present.
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Org. name:
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Org. country:
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Attachment:

 
	General Comments:
-

	
	
	Answer to specific info request 1:
Applications of fluorinated gases (Annex E.2.8.) - Insulating gas in electrical equipment;  - Heat Pumps and electrical chillers;

	
	
	Answer to specific info request 2:
See "Annex XV restriction report" chapter 2.4.3.3.point g) paragraph (xiv).

	
	
	Answer to specific info request 5:
No data available because no alternative gas electrical switchgear with possible PFAS use has yet been installed.

	
	
	Answer to specific info request 7:
With reference to the ""Annex XV restriction report"" Chapter 2.4.3.3.point g) paragraph (xiv) or Table 13 Applications of fluorinated gases (Annex E.2.8.): Even though there are currently PFAS-free products for gas-insulated electrical switchgear up to 145kV on the market, only one manufacturer (Siemens Energy) can currently serve European switchgear needs now and for the next 10-15 years. The competitors (Hitachi Energy, GE Power & Grid) have indicated that there is currently no development strategy for non-PFAS, gas-insulated high-voltage switchgear for the European market. In times of the energy transition and the massive grid expansion required to maximize feed-in capacity from renewables, it would be an economic-political problem to leave the potential switchgear market throughout Europe to just one manufacturer for the next 10-15 years. Transition periods are also not a solution in the medium term - a comprehensive derogation is needed here. Regarding gas-insulated electrical switchgear above 145kV, there are currently no PFAS-free products ready for the market; especially for circuit breakers, there are currently no discernible development steps at this voltage level. Moreover, there are already physical limits in the development of such switchgear, where even market maturity in the next 10-15 years seems unrealistic at present.   In general, decarbonising industry and district heating is a major challenge if we are to meet our targets for reducing CO2 emissions, in particular Fit for 55 ones. As a result, the deployment of Heat Pumps (HPs) to decarbonise district heating and industrial heat has been identified as one of the main solutions. The impact of the PFAS ban on Refrigeration, Air Conditioning and Heat Pumps would be twofold:  1) All fluoropolymers fall under the proposed definition in the proposal. These substances such as PTFE, FPM etc are critical to most of the components which makes these systems run efficiently and at best performance.  2) Most F-gases, which are a core part of the full portfolio of refrigerants used on RACHP applications are covered by the proposal. Refrigerants are an essential element for the good functioning of their RACHP components, equipment and systems to heat and cool.    In the case of large high-temperature heat pumps, crucial for the decarbonisation of industry and district heating, special refrigerants called Hydro Fluoro Olefines (HFO, e.g. R1234ze) have been developed in order to replace refrigerants according to the F-Gas Regulation (e.g. R134a). These HFOs allow high temperature ranges combined with a high efficiency. They are not ozone-depleting, have a very low GWP and are in case of accidents not so dangerous compared to alternatives like NH3 (toxicity) or propane (flammability and explosion protection). There are already technical solutions to minimise emissions into the atmosphere. A large number of these HFO-based heat pumps with a lifetime of more than 20 years have been recently installed or are in installation. Because the heat pumps are constructed according to the refrigerants’ physical properties, the revamping of the heat pump in order to use natural refrigerants is not possible. It needs to be possible to operate them until the end of their lifetime.   The industrial HP market can be divided into 3 categories depending on heat supply temperature (up to the actual limit of 150°C):  - Standard HPs providing heat up to 85°C - High-temperature (HT) heat pumps providing heat from 85°C to 100°C  - Very high temperature HPs (VHTs) providing heat between 100 to 150°C.  The F-Gas Regulation, under ongoing review, mandates the progressive phasing out of fluorinated gases, including HFCs used in refrigeration systems. In order to meet these requirements, European industrials developed few years ago HFC-free solutions, today mature or very close to maturity (in the process of being demonstrated) for these three markets.  Most of solutions for the HT and VHT markets (supply temperature > 90°C) are designed to use an HFO-type refrigerant (r1234ze(Z); r1234ze(E); r1233zd(E); r1336mzz(Z)), which belongs to the PFAS family. Manufacturers of industrial HPs have chosen this solution for a number of reasons: Zero ODP, extremely low GWP, limited or zero flammability, non-toxic, optimum performance at target temperatures.  For heat pumps providing heat at high or very high level (> 90°C), alternative refrigerants to HFO are still non-existent from a commercial point of view (TRL < TRL 9): the first laboratory demonstrators are under way and the first field demonstrations will see the light of day from 2024/2025 (often using hydrocarbon-type fluids: butane or n-pentane). The use of hydrocarbons will also require time for industries to adapt in order to incorporate these highly flammable refrigerants. The use of water is also an alternative but at laboratory demonstration stage for closed cycles.

	
	
	Answer to specific info request 8:
Use of sliding materials containing PFAS in extinguishing nozzles of circuit breakers in electrical switchgear. Regarding second paragraph of question 8: All operators of gas-insulated high-voltage switchgear >52kV. Regarding third paragraph of question 8: Currently no knowledge about alternatives.
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3D-Printing Equipment Consortium
Org. country:
United States of America
Attachment:

 
Privacy statement:
Nothing confidential submitted
	General Comments:
The comments of the 3-D Printing Equipment Consortium are contained in the non-confidential attachment submitted with this form. The fact that it is Watermarked as 'confidential' can be ignored for the purposes of this consultation.

	
	
	Answer to specific info request 1:
The sector/sub-sector of use being covered by this submission is the supply of 3-D Printing Equipment containing fluoropolymer elements which are essential to the operation of the equipment.

	
	
	Answer to specific info request 2:
The emission profile of fluoropolymers is extremely limited and is addressed within the non-confidential submission.

	
	
	Answer to specific info request 3:
The management of equipment takeback schemes within the industry can ensure that the fluoropolymers in question do not reach the waste stream

	
	
	Answer to specific info request 6:
Despite submissions to the previous two Calls for Evidence, there has been no visible consideration of the use of fluoropolymers in 3-D printing equipment with the only reference to the technology being for two non-polymeric uses. The use of these fluoropolymers is therefore considered a 'missed use'.

	
	
	Answer to specific info request 8:
The difficulties in finding alternatives for the 3-D Printing Equipment industry are documented in the non-confidential submission attached and the socio-economic consequences within the EU are highlighted.
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<redacted>
Org. country:
Hong Kong
Company name confidential:
Yes
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<redacted>
Privacy statement:
Attached is a draft paper prepared for submission at a later stage. As such, the shared information is not yet public.
	General Comments:
Comments provided in the attachment in SECTION IV. Non-confidential attachment

	
	
	Answer to specific info request 1:
Comments provided in the attachment in SECTION IV. Non-confidential attachment

	
	
	Answer to specific info request 6:
Comments provided in the attachment in SECTION IV. Non-confidential attachment

	
	
	Answer to specific info request 7:
Comments provided in the attachment in SECTION IV. Non-confidential attachment

	
	
	Answer to specific info request 8:
Comments provided in the attachment in SECTION IV. Non-confidential attachment
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Type:
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Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
The confidential information includes economic data of our company as well as specific collaboration partners and alternative products tested in our R&D process.
	General Comments:
The electroplating industry uses zinc-nickel alloys as corrosion protection for the highest demands in the automotive-, construction- and many other sectors. The most efficient corrosion protection is achieved by the use of alkaline electrolyte systems, in which, however, many metals do not dissolve or dissolve insufficiently. To complex nickel salts, organic substances based on amines are used. In typical processes, these amines are decomposed at the anode to form cyanides and disruptive degradation products, which negatively affect the deposition process in many ways. These include current efficiency and wastewater treatment. To stop this process, PFAS-based membranes have been used for many years. We ask for an assessment and evaluation of this use as a possible derogation to the proposed restriction.

	
	
	Answer to specific info request 1:
Metal plating and manufacture of metal products (Annex E.2.4.) --> Manufacture of metal products not addressed elsewhere

	
	
	Answer to specific info request 2:
see attached document.

	
	
	Answer to specific info request 5:
see attached document.

	
	
	Answer to specific info request 6:
see attached document.

	
	
	Answer to specific info request 8:
see attached document.
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<redacted>
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Germany
Company name confidential:
Yes
	General Comments:
Als Ingenieurdienstleister, Planer und Errichter für den Großanlagenbau spezifizieren und handeln wir verschiedene Werkstoffe und Werkstoffgruppen. Unter anderen finden in unserem Tätigkeitsspektrum nachstehende Halbzeuge und Baugruppen aus Fluorpolymeren-(Werkstoffen) Einsatz:
- Fluorpolymere als Dichtungswerkstoffe (Flach-, O-Ring-, Gleitringdichtung, etc.)  in verschiedenen Ausrüstungen/Rohrleitungen
- Fluorpolymere als Auskleidungswerkstoffe in Pumpen und Rohrleitungswerkstoffen
- Fluorpolymere als Membranwerkstoff in Pumpen, Elektrolyseuren
Indirekt kommen des Weiteren Fluorpolymere als Kühlmittel oder Additive in Begleitprozessen zur Anwendung, welche jedoch im Tätigkeitsspektrum des Endanwenders/Kunden liegen.

Da das breite Feld des Maschinen- und Anlagenbaus nicht im Beschränkungsbericht in Anhang XV (Tabelle 9) genannten Sektoren aufgelistet ist, wurden nachstehende Bereiche als am ehesten zutreffend ausgewählt
- Energy sector (Annex E.2.12.) - Sector as a whole
- Petroleum and mining (Annex E.2.15.) - Fluoropolymer applications

Für die genannten Bereiche des Maschinen- und Anlagenbaus sind u.a. Vorgaben aus Gesetzen und Verordnungen zu beachten, um die behördlichen Auflagen zu erfüllen. Unter anderem und abhängig vom Kunden und/oder Hoheitsgebiet sind unterschiedliche Voraussetzungen und Anforderungen (WHG, DGRL, AWSV, TA-Luft) zu berücksichtigen und zu erfüllen.
Um diesen Anforderungen gerecht zu werden und die Sicherheit für Mensch und Umwelt zu gewährleisten, werden u.a. die chemisch beständigen und thermisch resistenten Fluorpolymerwerkstoffe (wie z.B. PTFE, PFA, PVDF, FKM) spezifiziert, gehandelt und eingesetzt bzw. in den Großanlagen verbaut.
Prozesse sind und werden energetisch so aufgestellt und ausgelegt, dass ein hoher Wirkungsgrad entsteht und somit mit einer hohen Energieeffizienz gearbeitet werden kann. Um dies zu erreichen sind die spezifischen und benannten Fluorpolymeren-Werkstoffe und deren exzellenten Eigenschaften notwendig und unersetzbar bzw. aktuell nicht durch Alternativmaterialien substituierbar.
Eine Auswertung verschiedener positiv absolvierter Projekte im Bereich Chlor-Alkali-Elektrolyse ergab einen Einsatz von Fluorpolymeren (als Auskleidungs- und Vollmaterial) in 20% der Ausrüstungspositionen. Diese durch andere Werkstoffe zu substituieren, d.h. durch medienabhängig ähnlich beständige Werkstoffe (wie z.B. Titan Grade 7 oder Grade 2) zu ersetzen, würde eine deutliche Kostenerhöhung erzeugen und die Wirtschaftlichkeit des Gesamtprojektes deutlich in Frage stellen.
Um das Argument zu bekräftigen, wurden speziell für eine Ausrüstungsposition ein Kohlenstoffstahl mit PFA-Auskleidung mit einem Titan Grade 2 verglichen und ein Kostenfaktor von +1,48x ermittelt, d.h. bei einem Ausrüstungsgesamtvolumen von 10Mio-€ gehen wir von erhöhten Investition von bis zu 1Mio-€ aus.
Ähnlich verhält es sich bei Rohrleitungsmaterial. Hier ist ein Kostenfaktor von +3x ermittelt, zwischen herkömmlich spezifizierten/hergestellten Kohlenstoff-Stahl/PTFE Auskleidung zu substituiertem Titan Grade 7 Werkstoff.
Bei Dichtungsmaterialien werden abhängig von, Anforderungen und Prozessparameter etwa 25% (in Summe für ein Standardprojekt 5000Stück Flachdichtung mit Diffusionssperre DN15 bis DN600) Fluorpolymerwerkstoffe, wie PTFE/E-PTFE und PVDF eingesetzt. Diese haben eine hohe Sicherheit für Mensch und Umwelt durch ihre hohe chemische und thermische Beständigkeit gegenüber einer Vielzahl an Medien. Eine Substitution dieser Materialien würde massive Änderungen und Nachteile für andere Bereiche bedeuten, u.a. Einhalten von Verordnungen (TA-Luft), Sicherheit für Mensch und Umwelt (chemische und thermische Beständigkeit), Mehrkosten für ein Wartungs- und Instandhaltungsprogramm (Ressourcenschonender Einsatz von Werkstoffen). Aktuell gibt es oftmals keine Alternativwerkstoffe, die gegenüber entsprechenden Medien beständig sind. Fluorpolymerwerkstoffe sind hier alternativlos.
Würden hypothetisch gesehen, die genannten chemisch beständigen und thermisch resistenten Fluorpolymeren-Werkstoffe im Großanlagenbau aufgrund der bekannten und geplanten Beschränkung komplett als Anwendungswerkstoff entfallen, wäre ein bislang nahezu sicherer Prozessbetrieb nicht möglich. Zudem können u.a. Chemieanlagen nicht wirtschaftlich errichtet werden (aufgrund Verschleiß, Wartung- und Instandhaltungskosten, Gefahrenpotential für Mensch und Natur, erhöhter Überwachungsbedarf, etc.)
Als weiterer nicht zu vernachlässigender Punkt, wird durch die bekannten Restriktionen für europäische Unternehmen ein nicht zu (unterschätzender) vergleichender Wettbewerbsnachteil geschaffen – gegenüber andere Nationen (u.a. China, Indien) ohne Restriktionen, somit spielen europäische Unternehmen in wirtschaftlichen Sinne nur noch eine untergeordnete Rolle, verbunden mit weiteren sozialökonomischen Faktoren und Folgen. In Europa produzierte Fluorpolymerwerkstoffe besitzen eine höhere Qualität (eigene Erfahrung aus verschiedenen Projekten) und die Herstellung wird besser überwacht (Minimierung Schadstoffbelastung Mitarbeiter, Gesundheitsschutz, etc.).

Uns als Anwender von inerten Fluorpolymeren ist durchaus bekannt, dass bei der Herstellung der überwiegende Teil der Monomere umgesetzt wird, jedoch ein geringer Anteil zurückbleibt und die Umwelt belastet. So landen jährlich tonnenweise nicht umgesetzte Monomere als Abfallprodukt in der Umwelt. Dies ist natürlich nicht akzeptabel und muss beschränkt werden - vor allem in Bereichen, mit geringen Sicherheits- und Umweltaspekten.
Für uns als Anwender von Fluorpolymeren im Großanlagenbau gibt es aktuell nur wenig Anwendungen, wo eine Substitution sinnvoll – möglich wäre ist.

Wir aus Großanlagenbauer können die prozentualen Emissionsanteile für unseren Scope, wie folgt einteilen:
0% Emisissionen in der Herstellungsphase (da wir als Endanwender in Erscheinung treten)
0%Emmissionen in der Nutzungsphase
100% Emisissionen in der End-of –Life-Phase (dies ist außerhalb unseres Scopes und wird nicht betrachtet)

Es ist bewusst, dass Maßnahmen hinsichtlich der Reduzierung/Einschränkung von am Markt erhältlichen Fluorpolymeren getroffen werden müssen, aber nicht in Bereichen, wie z.B. den wirtschaftstreibenden Kräften im Maschinen- und Anlagenbau, wo Sicherheit und Stabilität eine ausgesprochene Priorität haben.
Unser Anspruch als Ingenieurdienstleister, Planer und Errichter für den Großanlagenbau ist es unseren Kunden und Anwender eine sichere und prozessstabile Anlage zu übergeben, dafür sind u.a. auch Fluorpolymere-Werkstoffe unumgänglich – jedoch nur in Anwendungsbereichen, wo Alternativmaterialien als wirtschaftlichen Zwecken keine geeignete Anwendung finden.

	
	
	Answer to specific info request 1:
Als Ingenieurdienstleister, Planer und Errichter für den Großanlagenbau spezifizieren und handeln wir verschiedene Werkstoffe und Werkstoffgruppen. Unter anderen finden in unserem Tätigkeitsspektrum nachstehende Halbzeuge und Baugruppen aus Fluorpolymeren-(Werkstoffen) Einsatz: - Fluorpolymere als Dichtungswerkstoffe (Flach-, O-Ring-, Gleitringdichtung, etc.)  in verschiedenen Ausrüstungen/Rohrleitungen - Fluorpolymere als Auskleidungswerkstoffe in Pumpen und Rohrleitungswerkstoffen - Fluorpolymere als Membranwerkstoff in Pumpen, Elektrolyseuren  Indirekt kommen des Weiteren Fluorpolymere als Kühlmittel oder Additive in Begleitprozessen zur Anwendung, welche jedoch im Tätigkeitsspektrum des Endanwenders/Kunden liegen.  Da das breite Feld des Maschinen- und Anlagenbaus nicht im Beschränkungsbericht in Anhang XV (Tabelle 9) genannten Sektoren aufgelistet ist, wurden nachstehende Bereiche als am ehesten zutreffend ausgewählt  - Energy sector (Annex E.2.12.) - Sector as a whole - Petroleum and mining (Annex E.2.15.) - Fluoropolymer applications  Weiterhin siehe SECTION III. Non-confidential comments.

	
	
	Answer to specific info request 2:
Wir aus Großanlagenbauer können die prozentualen Emissionsanteile für unseren Scope, wie folgt einteilen: 0% Emisissionen in der Herstellungsphase (da wir als Endanwender in Erscheinung treten) 0%Emmissionen in der Nutzungsphase  100% Emisissionen in der End-of –Life-Phase (dies ist außerhalb unseres Scopes und wird nicht betrachtet)

	
	
	Answer to specific info request 6:
siehe SECTION III. Non-confidential comments
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	General Comments:
Embraer S.A. appreciates the opportunity to offer the attached comments for your consideration regarding the Per- and polyfluoroalkyl substances (PFAS).


	
	
	Answer to specific info request 1:
Fire suppressants, especially applicable to civil aviation.

	
	
	Answer to specific info request 5:
As described in the attached document, the proposed derogation is not viable for the aviation industry. Nevertheless, emissions of fire extinguishers in aviation are significantly low due to the rare nature of fire events onboard of an aircraft.

	
	
	Answer to specific info request 6:
Since the current fire extinguisher used in aviation (halon) had to be replaced due to the Montreal Protocol, no technically feasible alternatives were found for almost three decades. The impacts of prohibiting current fire extinguishers due to the PFAS restrictions would result in no fire extinguisher agents/systems available to allow aircraft operations worldwide.

	
	
	Answer to specific info request 7:
ECHA’s ANNEX XV RESTRICTION REPORT proposes a limited derogation to use PFAS in fire extinguisher systems for aviation, until 13.5 years after entry into force. This proposal is not practical under aviation industry perspective, since no new alternatives to halon, capable of complying with either the Montreal Protocol and the PFAS restriction, could be found for each specific application and meeting their specific safety minimum performance standards in this period of time. In fact, much more time has been spent to find the existing alternatives for halon replacement; and the few ones found to be viable up to now are classified as PFAS in the majority. ECHA’s proposal, as is, would have a global impact to society and aviation industry, either in fire extinguishers currently used or in halon replacement systems under development.
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Privacy statement:
Please keep the documents confidential as they contain sensitive data and company information
	General Comments:
-
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Switzerland
	General Comments:
PFAS include a vast range of fluoroalkyl materials, ranging from simple fluorinated reagents and starting materials used in drug discovery and development (including the synthesis of active pharmaceutical ingredients), to thermoplastic polymers found in laboratory commodities such as stirring bars or O-rings.
The entire ban of these materials can lead to major disruptions in all research, development, and innovation activities related to medicinal chemistry and chemical biology. Ultimately, it can have long-term implications on the innovation potential of EU research.
Importantly, there are currently a significant number of compounds in clinical use or in Phase III of clinical trials (the last stage before approval and marketing) containing fluorinated groups such as CF3 and CF2, or combination of both, in their structure. These are life-saving compounds, and thus a transition period should be considered to enable a detailed analysis of the socio-economic impacts of a ban in the short-term and to find efficient, safe and economically viable alternatives.
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	General Comments:
Mit den folgenden Informationen möchten wir den Vorschlag zur Beschränkung von Per- und Polyfluoralkylsubstanzen (PFAS) kommentieren.
Wir sind der Ansicht, dass die vorgeschlagenen Ausnahmeregelungen unter Absatz 5 des Vorschlags die weitere Verwendung (Schmierstoffe unter "harsh conditions") in vielen Industriezweigen ermöglichen könnten. Auf Grund der bisher fehlenden Alternativ-Produkten und den langen Freigabeprozessen bis zur Genehmigung des Einsatzes neuer Stoffe und Komponenten (z.B. in der Luftfahrt, im Automobilbereich oder in der Medizintechnik) empfehlen wir jedoch eine vorläufige, generelle Ausnahme und eine Prüfung, ob Alternativen zur Verfügung stehen, nach 5 bzw. 12 Jahren.
Eine einfache Substitution von PFPE/PTFE basierten Schmierstoffen für bestimmte Anwendungen ist nicht möglich. Es wurden bereits viele Anstrengungen unternommen, diese hochpreisigen Schmierstoffe zu ersetzen; bisher ohne Erfolg.
Ein mögliches Verbot von PFPE/PTFE-Schmierstoffen widerspricht gleichzeitig den aktuellen Nachhaltigkeitsbestrebungen (geringere Lebensdauer von Ersatzschmierstoffen und Komponenten; somit erhöhte CO2-Emissionen). Bei kritischen Stoffen (Sauerstoff/H2 etc.) führt der Austausch von inerten PFPE/PTFE-Schmierstoffen zu Sicherheitsrisiken.
Bei der Herstellung von Schmierstoffen kommt "high-end" Maschinentechnik zum Einsatz. Derzeitige Dichtungsmaterialien basieren auf Fluorpolymerbasis (z.B. FKM); diese sind inert sowohl gegenüber polare als auch unpolare Medien, welche in Schmierstoffen zum Einsatz kommen.
Des Weiteren schließen wir uns den Stellungnahmen des europäischen Schmierstoffverbandes (UEIL), des europäischen Europäische Automobilherstellerverbandes (ACEA), des technischen Verbandes der europäischen Schmierstoffindustrie (ATIEL) und dem Verband Schmierstoff-Industrie e. V. (VSI) an.

	
	
	Answer to specific info request 1:
Lubricants Sealings

	
	
	Answer to specific info request 3:
Please see the following studies: Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas [Aleksandrov et al, 2019] Pilot-Scale Fluoropolymer Incineration Study: Thermal Treatment of a Mixture of Fluoropolymers under Representative European Municipal Waste Combustor Conditions [Gehrmann et al, 2023]
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	General Comments:
The concerned dossier submitted by BAuA and four other governmental organizations from Sweden, the Netherlands, Denmark and Norway concerning the restriction procedure for so-called PFAS was published by the European Chemicals Agency (ECHA) on the 07th Feb. 2023.

The restriction proposal also concerns all fluoropolymers, which are included in the large group of PFASs to be regulated via the definition of the presence of fluorinated carbon atoms (CF2 and CF3).

According to the submission, the background of this proposed regulation, which is intended to ban the manufacturing, placing on the market as well as the use of fluoropolymers, is the persistence of these substances, which is assessed as the "key hazardous property" in section 1.1.4 of the hazard assessment in the Annex XV Report.

The other potential hazards do not concern the fluoropolymers because they are not volatile, not mobile, not bioaccumulative, not toxic and no endocrine disruptors.

Thus, persistence is the main concern for regulation of these polymers (see Section 1.1.4.2. Annex XV Restriction Report "persistence as the core concern").

In order to be able to enforce an appropriate regulation also for fluoropolymers, alternatives were already asked for in the Calls for Evidence, which were intended to serve for the collection of information for the preparation of the dossier, and some information providers (stakeholders) also named some.

The alternatives for fluoropolymers mentioned in the dossier are essentially non-fluorinated polymers such as polyethylene (PE), polyetheretherketone (PEEK), or in the case of elastomers, ethylene-propylene-diene (monomer) rubber (EPDM).

In the restriction proposal, these polymers indicated as alternatives are not subjected at any point to a necessary hazard assessment, which is, however, already absolutely necessary in the preparation of such a dossier in order to determine whether alternatives may be named as such at all.

In Annex E, Appendix E2, with regard to all non-fluorinated polymers mentioned, "No data found" is stated for the PBT / vPvB assessment, or "Not sufficient data available for evaluation" is stated for Additional Information - which clearly does not correspond to an apropriate risk assessment, although sufficient meaningful data on this are publicly available. Please refer to the attachment in "SECTION IV. Non-confidential attachments", where you can clearly see that polymers in general are very persistent and even polymers considered as "bio degradable" in humus composting are very persistent in the sense of the definitions in Annex XIII REACH .
If you would have any doubts about the persistence of all plastics, as synthetic materials, please see the publications on persistent plastics in the world's oceans, which certainly do not lead to a PBT / vPvB assessment of "No data found".

Thus, demonstrably persistent polymers are given as alternatives to fluorinated polymers in this ANNEX XV Dossier, which leads to a nonsense of the whole process.

In addition, non-fluorinated alternatives are specified, although they do not match the properties of fluoropolymers, resulting in much higher wear and thus higher consumption of non-fluorinated polymers, which, as persistent materials, increase the environmental impact.
It should be noted that fluorinated polymers do not have a higher end-of-life impact than conventional polymers because they do not decompose into hazardous substances and do not release hazardous substances when disposed off as intended.

This is regulated separately in legal acts concerning waste management. Otherwise, substances such as dioxins or e.g. hydrochloric acid would still be generated and released, due to the uncontrolled incineration of municipal waste, or PVC that you listed as an alternative to fluoropolymers in Appendix E2.

	
	
	Answer to specific info request 1:
all sectors and (sub-)uses are concerned

	
	
	Answer to specific info request 2:
fluoropolymers to not have higher emissions in the end-of-life phase, than non-fluorinated polymers - EU Waste Management Regulations are in force (do not double-regulate!)

	
	
	Answer to specific info request 3:
fluoropolymers to not have higher emissions in the end-of-life phase, than non-fluorinated polymers - EU Waste Management Regulations are in force (do not double-regulate!)

	
	
	Answer to specific info request 5:
Emissions of fluorinated production aids play and important role in this restriction process.  However, the substances relying on PFAS emulsifiers can be produced in closed loop systems, which is also what is demanded from the scientific circles you mentioned in the dossier: "The system would have to be changed so that persistent substances are not allowed to be used in open applications, but only in closed systems." (Prof. Martin Scheringer, ETH Zurich, 31.07.2023).  Derogations make no sense, as long as the production of needed fluoropolymers (PTFE, PVDF and FKM) with fluorinated production aids will be regulated. Example: what sense does a 13,5 years derogation for a stent covering with an expanded PTFE membrane make, if the polymer can't be produced any more from 18 months after EiF, because fluorinated processing aids must not be used any more!?

	
	
	Answer to specific info request 6:
missing uses have already been adressed to Mrs. Averbeck and Mr. Dannenberg during a web-meeting on the 12th of Jan. 2022 - unfortunately without success.
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	General Comments:
Our company is active in the manufacturing of elastomeric diaphragm using polymeric PFAS, namely FKM, FFKM and fluorosilicones FVMQ. Since fluoropolymers are the key component to some of our products, the PFAS content of our finished articles is rather high.
Fluoropolymers, due to their chemical structure, exhibit a unique combination of properties, that can’t be matched by any other type of more conventional and more cost-effective polymer or material. They are the ultimate choice when the following requirements come from our customer base:
• High fluid resistance (fuels, lubricants, water, steam, complex chemical mixtures)
• High temperature resistance (200°C or in excess)
• Low permeability to gases and liquids (natural gas, hydrogen, fuels, etc.)
• Resistance to cleaning and sterilization media (acid, bases, steam, ethylene oxide, etc.)
• High purity (low metal content, low leachables/extractables, low particle generation)
• Resistance to different type of gaseous plasma

We manufacture FKM, VMQ and FFKM diaphragms that are used in different types of transportation means, both for civil and military applications, e.g. trucks, heavy duty vehicles, ships and aircrafts; the reason of their widespread usage in this sector is the unique combination of low temperature sealing ability (for FVMQ and some types of FKM), high temperature stability (products close to the aircraft turbines can exceed 300°C especially during take-off) and inertness in fuels, lubricants and hydraulic fluids. Most of our fluoropolymer based products were designed to increase overall transportation efficiency (lower fuel consumption, lower CO2 emissions, reduced release of particulates and NOx from combustion engines). Most of the materials are specified under US military standards (MIL specs), Aerospace Material Specifications (AMS) established by the Society of Automotive Engineers (SAE), British Ministry of Defence specs (DTD specs), British Defence Standard 02-337, French aerospace standards, such as NFL 17 106, etc..
FKM and FFKM products are also widely used in chemical process industry as safety critical components in pumps, compressors, mechanical seals, flanges, etc. for their unmatched combination of thermal stability and chemical inertness in complex chemical mixtures. They enable the global chemical industry to operate in safe conditions, reducing fugitive emission to ground, air and water as well as minimizing exposure of emissions to facility staff. Their long term reliability allows to increase both mean time between failures (MTBF) and mean time between repairs (MTBR), making the process industry safer and reducing its operating costs at the same time. Fluoropolymer based seals are also one of the key enablers for the implementation of desirable future technologies, such as industry decarbonization and hydrogen economy.

FKM, FEPM and FFKM are widely specified in oil & gas applications (drilling, completion and production) by a number of service companies (BH, Schlumberger, Weatherford, Halliburton, etc.) as well as by the oil majors (Shell, Total, Saudi Aramco, Exxon, BP, etc.).
Moreover fluoroelastomer seals are also getting more and more attention in the so-called alternative energy business, such as hydrogen storage and transportation due to their low hydrogen permeation rate as well as hydrogen manufacturing in electrolysers, due to their combined temperature and chemical resistance.
However, in the short to medium term, most of the global hydrogen production will still rely on steam reforming of natural gas followed by carbon capture (CCUS), i.e. the so-called blue hydrogen process; exploration and exploitation of gas deposits with high concentrations (up to 40%) of H2S (sour gas) can only be safely conducted when using special types of fluoroelastomer diaphragms.
FKM and FFKM based diaphragms are also being developed for future applications in deep geothermal wells where high temperature water and steam (typically more than 220°C, in some cases between 250 and 300°C) are extracted from stimulated fractured rocks. No other sealing material is available to withstand water exposure at such operating temperatures.

Semiconductor applications make use of significant quantities of FKM and FFKM; most of the requirements are specified by the single customers according to their specific process conditions. The main reasons for such an extensive use of fluoropolymers in semiconductor manufacturing process chambers are resistance to plasma (in the etch and deposition processes as well as in plasma chamber cleaning processes), high purity (low release of organic and metallic contaminants along with low particle shedding) as well as high temperature resistance (some deposition processes, such as PECVD, operate in excess of 250°C). FKM and FFKM diaphragms are also safety critical components of ancillary equipment (such as vacuum pumps) and in the subfab effluent treatment systems that are designed to abate highly toxic gases and that usually operate at high temperatures (above 250°C) to avoid condensation and the formation of potentially dangerous deposits in the ductwork.

As a company, we also have a well-defined portfolio of food contact materials based on FKM and FFKM; they are widely used in food and beverage processing equipment, such as pumps. Their inherent thermal and chemical stability make them the only technical solution for high demanding applications like SIP (steam-in-place) and CIP (clean-in-place) processes for cleaning and sterilization of equipment, that make use of a combination of steam, acids and bases. Moreover FKM and FFKM are well known for their intrinsic higher level of purity compared to other more conventional elastomers, thus minimizing the risk of contaminating the processed food. Our Food Contact Materials based on FKM and FFKM have been extensively tested in terms of overall migration into food simulants (following US FDA regulations 21CFR 177.2600 and 21CFR 177.2400 and German BfR recommendation XXI/1), meeting the limits imposed by the various regulations. Some of them were also submitted to USP Class VI 87 and 88 testing, showing lack of cytotoxicity both in vitro and in vivo testing. Their usage has been constantly growing over the last few years because of the implementation of stricter regulations to defend consumer’s health (lower migration into the food streams) and of the use of more severe conditions for cleaning and sterilization of food processing equipment and plants. Fluoropolymers are a key enabler for this; in case of restrictions in the use of fluoropolymers, no sealing material would be available to meet these market needs.
For the same reasons above, FKM and FFKM based products are used in the manufacturing of many active pharmaceutical ingredients.

We firmly believe that the proposed restriction stemmed from general concerns about some non-polymeric PFAS toxic effects on humans, in combination with their potential to bioaccumulate, to be persistent and/or mobile in the environment. It is therefore imperative for the European authorities to restrict the usage of these substances to protect the citizen’s health and the environment.
As mentioned above, most fluoropolymers are biocompatible; for this reason, a wide range of fluoropolymers based articles has been used for decades in medical devices and in implantable devices thus intrinsically disputing the conclusion that fluoropolymer PFAS pose unacceptable risks to human health.
We strongly believe that the restriction proposal should differentiate between the various types of PFAS on the basis of their chemical composition and toxicological profile, manufacturing method and their particular uses. All PFAS are not the same and we therefore believe that a “one size fits all” regulation is simply too broad.

We believe that a total ban on fluoropolymers is not proportionate. Given their benign hazard profile, an unlimited general derogation / exemption for industrial applications of fluoropolymers and fluorosilicones should be provided in the proposal.
Together with the derogation for the polymers, a derogation for all the needed intermediates (fluorinated monomers, fluorinated chain transfer agents, fluorinated cross-linking agents, etc.) should be granted to allow manufacturing of the derogated polymers within the EU borders. This is not taken into consideration in the current restriction proposal and is a serious contradiction that needs to be resolved before the entry into force;  as a matter of fact, the proposal allows for some specific time limited derogations for fluoropolymers but it fails to make provision for their manufacturing by derogating the necessary ingredients for the manufacturing of said fluoropolymers.

We advocate for a full unlimited derogation / exemption for fluoropolymers in their industrial applications; we think that this is justified by the fact that fluoropolymers are key enablers for a lot of critical existing industrial applications (as stated above, transportation, defence, chemical process industry, energy, semiconductor, food processing, etc.) as well as of many others under development.
If we consider alternative natural or synthetic elastomers, we can list the following with the corresponding characteristics.


Material type Min T (°C)  Max T (°C) Good fluid resistance  Poor fluid resistance     Purity
NBR                  -50                    120              Hydrocarbons          Polar solvents, ozone     Low
HNBR          -50                    175       Hydrocarbons, ozone                                      Low
EPDM          -50                    150       Water, steam, ozone       Hydrocarbons                     Low
VMQ                 -60                    180       Water, steam, ozone          Hydrocarbons              High
AEM                  -40                    180      Hydrocarbons, ozone                                             Low
ACM          -25                    170      Hydrocarbons, ozone          Polar solvents, water      Low
CSM                  -30                    150    Hydrocarbons, water, ozone Polar solvents                      Low
CR                  -30                    100  Hydrocarbons, water, ozone  Polar solvents                      Low
ECO                  -40                    135  Hydrocarbons, water, ozone  Polar solvents                      Low
IIR                  -40                    110                    Water                  Hydrocarbons              Low
SBR                   -50                    100                    Water                  Hydrocarbons, ozone      Low
NR                  -60                     80                    Water                  Hydrocarbons, ozone      Low
FKM                  -50                    240 Hydrocarbons, steam, sour gases Amines, polar solvents    Medium to high
FEPM           -5                    220 Steam, amines, sour gases Polar solvents, aromatics      Medium
FFKM          -40                    327                   All                                    None                       High
FVMQ          -60                    200 Water, steam, ozone, hydrocarbons                               Medium

From the table above, it is evident that no other non-fluorinated elastomer can effectively and safely work at temperatures exceeding 180°C and in a combination of aggressive fluids.

The dossier submitters state that a move away from using fluoropolymers to alternative materials in many applications can be made. We don’t share the same view; as a matter of fact, there are no alternatives that can deliver the same combination of functionality and performance. Due to their inherent higher cost, fluoropolymers are a necessity, not a choice for all their industrial applications.
The lack of recognized alternatives could instead open the door for regrettable substitution to alternatives that do not perform at the same specification as fluoropolymers, may be potentially hazardous, less durable and as such would mean applications are unable to meet stringent safety standards.
Fluoropolymers underpin the implementation of key EU initiatives and UN climate objectives such as the European Green Deal, the EU Chips Act, the EU Hydrogen Strategy and EU Sustainable and Smart Mobility Strategy. The proposed restriction creates general uncertainty that would undermine investment decisions and innovation in these and other important EU ambitions. Without fluoropolymers all these initiatives won’t be possible. EU dependence on foreign semiconductor technology will dramatically increase and all green energy and transportation initiatives will be seriously undermined. At the same time, EU based businesses won’t be able to compete at plane level field against non-EU businesses that will still be allowed to use fluoropolymers.

Overall, the restriction proposal significantly underestimates the breadth of use and importance of fluoropolymers use in key applications, their benefits to society, their instrumental role with regards to the EU ambitions in climate and energy and economic growth, enabling quality of life for European citizens as well as the lack of viable alternatives to replace them. As an example, there are many industrial sectors in which fluoropolymers are used today that are not mentioned in the proposed restriction, such as the chemical process industry including chloro-alkali processes, batteries for EV, geothermal energy capture, water and atmosphere purification, water electrolysis, energy/hydrogen storage, applications in pharmaceutical manufacturing equipment, military & defence and high-end niche applications. These sectors, not included in the time limited derogations, are potentially targeted for immediate ban (18 months after entry into force of the restriction).

We can also conclude that not all PFAS have been fully risk assessed in the proposal and that therefore a precautionary approach that extends the risk assessment of some PFAS to the whole category of PFAS (including fluoropolymers) is simply disproportionate, unjustified and counterproductive.

Furthermore, with regards to the time limited proposed and potential derogations, the proposal does not seem to take into due account that many applications may have to be redesigned from the bottom up or that, in order to meet stringent standards requirements (e.g. safety standards), testing on potential alternatives will need to be undertaken to ensure suitability. In some cases (for instance aerospace and petroleum industry) the full requalification of alternatives can take up to 20 years. Therefore the derogation time must be reasonable and must consider the necessary innovation time. We therefore encourage the ECHA committees to take into consideration stakeholder input to develop an opinion that offers realistic and well substantiated periods of derogation.

	
	
	Answer to specific info request 1:
Food contact materials and packaging (Annex E.2.3.) Medical devices (Annex E.2.9.) : Membranes used for venting of medical devices  Transport (Annex E.2.10.) Petroleum and mining (Annex E.2.15.)  Energy sector (Annex E.2.12.)

	
	
	Answer to specific info request 6:
We regret that diaphragms devices (regulators, pumps, valves…) were not listed in the restriction proposal, despite their mission-critical applications in most EU key industrial sectors. We would like to reiterate that diaphragms devices using fluoropolymers (fluoroplastics, fluoroelastomers) are irreplaceable in certain industries as they ensure the safety and reliability of gas, liquid and powders processes and in broader terms of many industrial infrastructures.
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	General Comments:
PFAS molecules have become the most pressing health and environmental issue of our time. Arguably greater even than carbon emissions which though serious do not pose the same level of immediate health and environmental risks that PFAS pollution does. Still there are better ways to approach this issue than how has been proposed.

We present 3 points to be taken into consideration below.

1) “Whatever mess technology gets us into, technology can get us out of”. This is not to say that we should knowingly continue our destructive and polluting ways with the expectation that we will find a solution for reckless behavior through technology. It is to say though that there are dozens to hundreds of intelligent and well funded groups working on solutions specifically to remediate PFAS pollution and find alternatives. Right now we are in the dead zone where we know the dangers posed by some PFAS molecules but do not have any easy, inexpensive commercially scalable solutions to remediate the damage they have caused. There are however a number of very different technologies in development for helping humanity against PBT PFAS.
a. Remediation Technologies
i. Supercritical Water – Battelle from the United States is using water under high pressure that is heated to 370 C. At the temperatures and pressures these systems operate oxidation is able to happen that breaks the pfas molecules down to their mineral components. This method has a draw back of requiring lots of energy, however a big pro is that it should be able to break the pfas molecules down to mineral level and is scalable.
ii. Bioremediation - A Princeton University group in USA is using bacteria that has been shown to effectively breakdown PFOA and PFOS as well other strains of bacteria being worked with for other PBT PFAS. These should be able to be used directly in the soil and waters to clean them.
iii. Chemical and Physical means –A University of Illinois group is working to use UV with catalysts to break PFAS molecules down or using ultrasound to utilize cavitation to destroy PFAS molecules as examples.
b. Filtration Technologies
i. A US company Cyclopure is using technology developed at University of Illinois to make highly effective pfas filters that can be used at home or scaled to work at the government level.
There are many more groups working to develop solutions for cleaning up the pollution caused by PBT PFAS.
2) We don’t stereotype people so why do we stereotype molecules?
a. Of the 10,000 plus PFAS molecules only about 100 pose serious risk and are classified as PBTs. To lump in all PFAS molecules together because of a few bad actors would be to stereotype. One would not lump in all Algerians as terrorists because of the actions of a few. Why would we lump in all PFAS molecules as needing to be banned because of the danger posed by a few of them?
Unless ECHA can show that a molecule poses danger to health and environment they should not be banned. There are PFAS molecules providing humanity with life saving pharmaceuticals, advancing our computing and microchip capabilities, helping to explore space, allowing our plumbing and electrical infrastructure to work, putting out fires, keeping the temperature in buildings and refrigerators under control and are in all our cellphones. These beneficial and hard working PFAS have not done anything wrong yet they are being treated in the same way as the molecular terrorists that are PBTs.
3) “Carrots are more effective than sticks”
a. A tax on importation or usage of PFAS molecules to cover the cost of cleanups and funding research and development into new technologies would be a much better solution that can help European economy and innovation by funneling the money towards development of clean up technologies and also into PFAS alternatives for groups based in the EU. With the goal that it will be EU companies and groups leading the way in our first point above.
b. Threatening to ban something when there are no viable alternatives known creates distrust and panic in the long term viability of European industrial sectors as they look to compete against USA, China, India and other economic zones.
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Privacy statement:
Commercially sensitive data are provided to support the SEAC review, including information on production processes and business strategy.
	General Comments:
In addition to information provided below with respect to Specific Information Requests, we support responses previously submitted by Cefic, Hydrogen Europe, the International Platinum Group Metals Association and the European Precious Metals Federation.

	
	
	Answer to specific info request 1:
Please see confidential attachment

	
	
	Answer to specific info request 5:
Please see confidential attachment

	
	
	Answer to specific info request 7:
Please see confidential attachment
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Dutch Paper and Board industry input on the public consultation on restriction dossier to the European Chemicals Agency
(ECHA) on per- and polyfluoroalkyl substances (PFAS).

The topic of PFAs has received large public pressure and attention, which caused on 13 of January, the Competent Authorities
of The Netherlands, Germany, Norway, Denmark, and Sweden (‘Dossier Submitters’) to submit a restriction dossier to the
European Chemicals Agency (ECHA) on per- and polyfluoroalkyl substances (PFAS). ECHA then published a final restriction
proposal for PFAs on the 22" of March.

In response on the public consultation on restriction dossier to the European Chemicals Agency (ECHA) on per- and
polyfluoroalkyl substances (PFAS) the Dutch Paper and Board industry would like to submit information on the transitional
period and the proposed period of entering into force of the restriction proposal for paper and board.

General

Information on PFASs in paper and board is scattered and concentrations found vary hugely. Many PFAS types are not analysed
on a regular basis (e.g. FTOH), and additionally there are many PFAS congeners that are not detectable with commercially
available equipment (so called Dark Matter).

In table 1 below is a summary of data found in literature for paper, board, food contact materials, sludge and sediments
downstream from paper mills. Again, we stress that this overview is far from complete or balanced.

Table 1: Overview of PFAS concentrations in Paper and Board streams

range (ug/kg ds)

Perfluoroalkyl carboxylic
acids (PFCAs)

Perluoroalkyl sulfonic acid
(PFSAs)

Fluorotelomer phophate
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Fluorotelomer alcohol
(FTOH)
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(FTS)
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Paper recycling

Toiletpaper
Fibres

Food contact
material

Food contact
material

Paper recycling

Papersludge

0-10
(see remark PFPrAl)

36 (PFOS, sample from 1996)
0-70

3 diPAP in toilet paper
400 — 2000 diPAP, samples
from 2008

0 - 18 000 (sum)
0- 100 000

0-14

3,6 (EtFOSAA, paper pulp)
0 - 32 (EtFOSAA, paper
sludge)

Short and intermediate chainlengths.

1300 PFPrA (C3) was measured in Pancras
2021. However, this result is questioned.
PFPrA is not analysed for on a regular
basis.

Phased out, continuing emissions of
precursors such as EtFOSAA

High concentrations diPAP in sediments
near papermill

+ Table wear and popcorn bags uit China
+ FCM Canada, after hydrolysis (breaking
bond with paper fibre)

FTOH is often not analyzed for in other
reports

DiSamPAP in sediments near paper mill

Pancras 2021

Munoz 2021
Pancras 2021

Thompson 2023
D'eon 2009
Karrman 2022

Yuan 2016
Schwartz-
Narbonne 2021

Pancras 2021

Pancras 2021,
Langberg 2020

Although the information on PFASs in paper and board is both scattered and not fully transparent on the concentrations of
PFASs in paper and board. The restriction dossier to the European Chemicals Agency (ECHA) on per- and polyfluoroalkyl
substances (PFAS) is clear on the intentionally added PFASs. The Paper and board industry supports the European restriction on
the intentionally added PFASs.

The Dutch Paper and board industry has already start producing PFASs free packaging (non intentionally added Pfas) thus would
benefit from RO1. However the extent to which the paper and board packaging with intentionally PFASs still exist in the
European market dependents on imports from outside the EU. This effect of import on the concentrations of PFASs in paper and
board packaging is unknown. Furthermore Paper and board industry in Europe is characterised by an open trade between
member states. For paper and board industry this is important so we are strongly in favour of a European approach to PFAS
because national initiatives would result in many different legislations and interpretations, which would seriously harm the
internal market and trade within the Union. We advocate a common EU control on the intentionally added PFASs in paper and
board packaging entering the European Union.

Given the uncertainty of the volume of the intentionally added PFASs in paper and board packaging entering the European
Union it is necessary to better understand how this will interfere with the transitional period and the proposed period of
entering into force of the restriction proposal for paper and board. As stated this does not effect the intentionally added PFASs
but it concerns the unintentionally presence of PFAS in recycled paper.

In paper recycling the coated/printed materials need to be correctly collected, sorted and recycled. In the EN643 the paper
recycling streams are clearly defined. In a harmonised approach the recycling of food contact paper packaging materials need to
be clean and dry and largely free of product residue, liquids and materials other than paper.





In food and feed packaging PFASs are intentionally applied to paper and board. The PFAS in packaging is used to repel fat, but
also stains and water. This repellence function makes it in combination with the too much oil, grease and water not suitable for
recycling. The Food contact articles such as thermal paper, wet-proof and/or greaseproof impregnated are generally not allowed
in the paper recycling and should be disposed in the residual waste in the Netherlands (PRN Paper Separation Guide 2023).
However in the submitted overview of PFAS concentrations (table 1) in Paper and Board streams it is clear given the nature of
the recycling process, that’s PFAS’s likely to be found in recycled paper.

To control, the potential unintentional presence of PFAS due to contamination the recycled paper, the restriction on the
intentionally added PFASs is the first step. But the average lifetime of food packaging can be assumed to be around one year
based on information on plastic packaging (Conversio, 2018), but it could be higher for other applications such as cupcake forms.
Furthermore the effect of import in the European Union on the concentrations of PFASs in paper and board packaging is
unknown.

To have an estimated of the time period needed to phase out of PFASs in the Paper and Board cycle, in order to meet the limits
of the REACH restriction, a number of assumptions are made in the calculation below.
In figure 1 a conceptual representation of the recycling cycle is presented to illustrate European paper recycling.
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Figure 1: Conceptual model of the recycling cycle of paper and board

At this point it is not fully clear which range of PFAS concentrations are to be expected in the product of the Dutch paper
industry (paper and board rolls) and thus how conclusions can be drawn about the time needed to phase out PFASs in recycled
paper. Yet, a rough estimate of the phasing out time is calculated for two different scenario’s or starting points;

a reasonable guess of the average PFAS concentration in paper and board, and a more worst case scenario.

Based upon the fact that the input for recycling is a mix of multiple former paper products, and the fact that food contact
materials are banned from recycling, a reasonable, preliminary estimate could be that the concentration of individual PFAS is
less than 100 pg/kgdw, or less than 1.000 pg/kgdw for the sum of PFAS. As said earlier, it may very well be that concentrations
are already below the REACH Thresholds.

The first scenario requires a reduction in the concentration of PFAS with a factor of 4 in order to arrive below the REACH
thresholds. The second scenario is a more worst-case scenario with concentrations that are 10 times higher, that require a
reduction of concentrations of a factor of 40.

Additionally, the assumptions listed below are used for the calculations of the phase out time.

A conservative assumption that no PFASs enter or leave the cycle other than the outflow of non-recycled material (replaced by
fresh fibres).

In the Netherlands approximately 90% of all paper is recycled, whereas it is assumed that in Europe this is at least 70%. Every
cycle 10% (NL) or 30% (EU wide) of virgin fibres are added.





In figure 2 above this percentage is approximately 50%. This is however an outdated number, currently recycling rate is
improved. PFASs have been phased out in the production process of paper mills. Paper is recycled 3 times a year, both in the
Netherlands as in Europe.

These assumptions lead to rough estimates as presented in table 2.

Area NL EU
Recycling% 90% 70%
cycles/year 3 3
4x reduction (years needed)” 4,5 1,3
40x reduction (years needed)™ 11,7 3,5

*
This corresponds to a reduction from 100 ug/kgds to 25 ug/kgds or a 1.000 to 250 pg/kgds
**This corresponds to a reduction from 1.000 pg/kgds to 25 pg/kgds or a 10.000 to 250 pg/kgds

Table 2 contains the outcome of a calculation. This not a precise estimate. The numbers represent an exercise to obtain an
impression of the timeframe it may take to phase out PFAS in case it is found in relevant concentrations in the paper recycling
process.

A more appropriate assumption would be that it may take 5 to 10 years to comply with the REACH proposal in the Netherlands
and 1-4 years in the European Union, whereas we expect that this may be closer to the lower boundary because food contact
articles such as thermal paper, wet-proof and/or greaseproof impregnated packaging are generally not allowed in the recycling
stream and are expected to contain most PFAS. This means that paper and board products that are likely to contain the highest
concentrations of PFASs (FCMs) don’t enter the recycling cycle. Furthermore, in the Netherlands a ban is in use PFAS substances
in all paper and board food contact materials as of July 1st, 2022. As a result PFAS levels in food contact materials should go
down. Unfortunately, little is known about the content in imported paper and board food contact materials.

It must be stressed that the estimates above highly depend upon the starting concentration in the calculation. Therefore, other
numbers for the PFAS concentrations in the current paper and board products will directly influence the estimated phase out
time. It is recommended to more accurately analyse the products of Dutch paper and board mills on PFASs.

Given the uncertainties we ask for a derogation for recycled paper of at least 5 years on top of the 18 months regular
introduction period. Currently too little is known on the actual PFAS content of paper and Board and the recycling process. This
concerns both known PFASs as the more unknown and/ or “invisible” compounds. Significantly more time is needed to create a
reliable dataset on the process of paper production.

In the Netherlands the paper and board industry has achieved an high level of recycling, which has the disadvantage that it will
take longer to phase out PFAS. Within the circular economy it is considered counterproductive to decrease the level of recycling.

Dependent upon the factual PFAS level today in produced paper, rough estimates indicate that it may take 5 years or even more
to lower the levels to the maximum concentrations of REACH.

Furthermore we ask for more detailed guidelines on what, how and where to measure PFAS. These should be pragmatic
guidelines regarding size (cost), detection levels and how to deal with the “hidden” PFAS. The usual target analyses most
probably will not reveal significant problems, but if FTOH or PAPs are analysed for, it is uncertain whether the individual
components or the sum or these will fall within the REACH boundaries.
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PFAS presence in manufacture and use of pharmaceutical
excipients

Survey Report - 11 September 2023

The International Pharmaceutical Excipients Council of Europe (IPEC Europe) is the association
bringing together (pharmaceutical) excipients producers, distributors, and pharmaceutical
manufacturers. As excipients are vital components of medicinal products, our unique
membership supports discussion and alignment on related subjects helping to improve and
ensure their quality, safety and functionality. IPEC Europe develops and promotes harmonised
guidelines to create the appropriate quality and functionality standards to improve patient
safety..

IPEC Europe circulated a survey on the presence of PFAS in the manufacturing of
pharmaceutical excipients.

55% of respondents manufacture excipients or drug products on equipment that contains PFAS
materials in their construction. Another 18% are still using investigating, so it is reasonable to
say that up to 73% of IPEC members are affected by this proposed ban.

Over 1200 excipients are used in drug product manufacture and can be included at up to
95% in the formulation. If the use of PFAS based materials is banned, it will have a significant
impact on the ability of pharmaceutical companies to manufacture drug product.

PFAS materials are used in these manufacturing installations because they are chemical and
water resistant as well as being hard wearing. Investigation into alternatives is at an early
stage but early feedback is that replacement materials are much more reactive and softer
which could make them erode and become contaminants in the drug product. It is apparent
that items made from these materials would need to be replaced more often increasing the
waste generated by this industry.

Only a minority of members have a project team in place to investigate the scale of the
disruption.

Banning the use of PFAS materials in the excipient and pharmaceutical industry has a very
real chance of removing thousands of drug products from the European market, if not all of
them. Even if a derogation is permitted to excipient manufacturers it needs to be extended to
the equipment manufacturers supplying this industry.
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1. Are you a user, distributor or manufacturer of excipients?

® Manufacturer of
pharmaceutical
excipients

m Distributors of
pharmaceutical
excipients

2. Do you consider the excipient you manufacture/use to be PFAS or derived from
PFAS?

m No
mYes
m Other

Other:

7 “There are a limited number of excipients we use which fall within the PFAS definition e.g.
propellants used in inhalation devices. However we may require information on a wide range
of excipient supplier's manufacturing process/equipment in order to fully assess the impact
for the final”

7 “PFAS or PFAS-derived components are not used as raw materials, ingredients or processing
aids.”

7 “Raw materials, starting material, intermediates for APl and synthesis due to unique substance
properties.”

» “We have not found any excipients that are PFAS.”
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3. Thinking about your drug/excipient manufacturing process, does the equipment
used contain PFAS type materials?

Other:

7 “Yet to be fully evaluated for all excipients we produce”

7 “Do not know”.

7 “Have not fully evaluated”.

7 “Likely but no clear inventory available”

7 “Not in equipment. Water supply has PFAS, but believe it is filtered out using RO system.
CIP rinse cycles may use water with PFAS/PFOS at times, but PFAS/PFOS is not considered
a health risk according to City of Weston water report.”

7 “To be checked with suppliers”.

7 “Not applicable”

7 “Yet to be fully evaluated for all excipients we produce”.

4. Are you aware of any alternatives that could be used in their place?

m No
mN/A
m Other

:
Other:

7 “still under review but alternatives could be very limited”

7 “Not yet. Still to be investigated with the equipment manufacturers”

» “Needs to be evaluated case by case. Generally, alternatives for certain transformations (e.g.
peptide chemistry) have been investigated since very long but no good alternative has been
identified.”

7 “Some, but not all materials currently have alternatives.”
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» “For some equipment yes, for some currently no replacement material exists that would
provide the same technical characteristics. It is uncertain, if replacement material could be
developed in the future and if those materials would receive approval by authorities for the
same applications as currently PFAS are used in the plants.”

7 “At the moment no suitable alternatives known to us for all possible use cases”.
5 “Not for now. Requires equipment suppliers to look for alternatives.”
7 “Refrigerants: A lot of sensible excipients need suitable and gentle drying techniques.
Therefore, for the production of some excipients used for e.g. injections and parenteral
nutrition freeze-drying is necessary. In addition to sufficiently long transition periods for
existing plants, we need exemptions (as with the F-Gas Regulation) for cryogenic applications
in which substitution is practically impossible, even with substitute refrigerants. In the case of
the F-Gas Regulation, low temperature uses are excluded because the costs and benefits (in
economic and business terms) are not in any relation to each other.

“Sealing/construction materials: We do not see any alternative to PTFE / FEP / FFKM as

these are currently the best choices. Other sealing materials which are less expensive and

more mechanically suitable have a higher risk of chemical deterioration in turn causing
product contamination and failure as well as a potential health hazard for workers.”

» “Filter: Filtration over PTFE membranes is carried out to ensure a very low microbial burden.
Due to the low solvent resistance of other membranes, we do not currently see any alternative
to the filtration step using PTFE membranes.”

a

5. Do you have a project team in place to investigate this?

‘@

HYes
m No
mN/A

Other:

» “We have a project team to investigate all uses of PFAS materials”.

7 “Partly. We are aware of the situation but are waiting for the first opinions of the two ECHA
expert groups.”

7 “Not now”

» “Not known to me but might be within organisation”.
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6. Will you be creating a project team to look at this issue?

o

HYes
® No
mN/A

@ Other

D
Other:

7 “Likely”

s “Depends on scope of the ban”.

» “Depends on development in the regulations”.

» “Ongoing”

7 “If necessary”

s “Depends on further developments”.

» “Already have a team in place”.

» “Depending on further development”.

s “Depending on the further outcome of the discussion the project team may be adjusted”.
7 “If judged necessary.”

7. Do you want to add any further comment?

» “As a distributor we are not directly involved in the manufacturing process.”

7 “l would like to have a clearer view to what will happen if the regulation is put in place as
will cause major disruption.”

7 “In terms of safety of plants, it will be difficult to replace PFAS, especially when handling
liquids and hazardous materials. Even though often only very limited amount of PFAS are
present in manufacturing plants, the functionality they provide is crucial to operate the plants
in a safe way.”

s “If purchased raw materials for excipients can continue to be produced in Europe is uncertain,
too. Suppliers might be unable to find appropriate replacement materials and therefore move
their business outside of Europe. Supply chains will be disrupted.”

3 “IPEC Europe should ask for derogation of medicinal products inclusive of excipients. The
current proposal to derogate only actives will not help the help the medicinal product sector.
It needs to be explained to ECHA that drug product approval is inclusive all active and
inactive ingredients. Restriction on any will result in disruption and potential drug shortages.”

7 “Not in equipment. Process water supply has PFAS, but believe it is filtered out using RO
system. CIP rinse cycles may use water with PFAS/PFOS at times, but the level of PFAS/PFOS
in water supply is not considered a health risk according to City of Weston water report.”

5 “Other industry associations are following this topic.”

7 “PFAS are a part of much of the manufacturing equipment (gaskets, seals, tubing, etc.). Many
of these do not have alternative materials available.”

7 “Pursuant to the present wording of the REACH restriction proposal without a specific
exemption for pharmaceutical excipients, IPA excipient grade manufacture for pharmaceutical
purposes in the EEA would be rendered impossible.”

» “The German Minister of Economic Affairs warns against over-regulation of chemicals.
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y https://www.welt.de /wirtschaft/article246711172/Habeck-plaediert-fuer-Augenmass-bei-
Regulierung-von-PFAS-Chemikalien.html “

7 “The impact of this restriction is incredibly broad - it will impact packaging, equipment, and

beyond -as it can impact a lot of the materials and products that we use in industry to

support our business - | understand from discussions with other groups that the EMA/EC are
looking for very specific detailed information on impact”.

“The whole pharmaceutical, equipment and excipient supply chain must be considered in this

review. We have a lot of equipment that contains or uses PFAS materials in linings, seals

and gaskets which would impact production of all excipients we manufacture in the case of

a ban”

“We are only downstream users of contact materials including packaging materials where

PFAS could be used as components and/or processing aids. There are many suppliers with

many steps in the upstream value chain which means huge obstacles to get an accurate

picture on contact materials potentially impacted by the proposed restriction and identifying
alternative contact materials that would comply with the new requirements. The level of detail
in the accompanying documentation that we usually receive from our material suppliers

(Safety data sheet, declaration of compliance) does not allow to effectively and surely identify

those materials potentially impacted by the proposed restrictions. From the above, we are

convinced that the proposed EU initiative that aims to remove PFAS, should be essentially
led upstream by the value chain to allow for a controlled and organised assessment of use,
presence, alternatives and removal strategies across all sectors.”

“Along this lengthy cross-sectorial process that will take several years, the safety and security

of pharmaceutical excipients should be of highest collective priority. We thus rely as well on

the upstream value chain and authorities to helping make the transition possible.”

5 “We see the need for exemptions for refrigerants in cryogenic applications <-40°C”

7 “We see the need for the availability of PTFE, FEP and FFKM sealing materials and PTFE
lubricants, because they are not substitutable and are already used only where there is no
other way.”

» “We see the need for filtration membranes made out of PTFE for filtration uses.”

7 “We would like to know how well EXC manufacturers are aware of this upcoming restriction
and if they are involved in any lobbying activities related to this topic. Secondly in case they
would be impacted if they already started to take action to replace PFAS in their synthesis
processes.”

7 “In addition, we would want to know if IPEC will be taken any action to assess potential
impact on EXC manufacturers and would come with a position paper related to this
restriction.”

a

a

N
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Table Non-Active Ingredients (Excipients)

J
J

Excipients in pharmaceutical products manufactured on equipment that utilises PFAS materials in its construction
Propellants for metered dose inhalers (MDI) - not a missing use (mentioned in Table 2), but missing derogation

a) annual tonnage and All drug products on the market contain excipients of which IPEC Europe members reported that up to
emissions 73% of which are likely to have been made on equipment that contains PFAS materials in its construction.
The tonnage of the excipient industry is unknown as excipients come from many different industries
chemical, foods and agriculture for example.
b) The key functionalities In excipient manufacture PFAS materials are used widely in the manufacturing installation where they are
provided by PFAS for the used as seals, gaskets, pipelining etc. For example:
relevant use PTFE Seals for sample ports in stainless steel vessels selected as they are water resistant, chemical
resistant and hard wearing.
PTFE lined tubing for liquid delivery - selected as they are water resistant, chemical resistant and hard
wearing.
PVDF rotors in mills selected for hard wearing nature and water resistance, alternative materials expand
over time.
c) number of companies in the | The majority of excipient manufacturing companies are affected, in a recent survey by IPEC Europe 55%
sector affected of companies confirmed PFAS materials used in plant construction with a further 18% still investigating.
d) The availability, technical From IPEC Europe member feedback the potential replacement materials for the PFAS items used in
and economic feasibility, construction of manufacturing equipment tend to be more reactive to chemicals and water, they are
hazards and risks of less hard wearing which could make them a potential contaminant in excipient and therefore drug
alternatives product manufacture. This then becomes a GMP issue as “construction materials shall not be absorbative
or additive to the excipient”
e) Where alternatives are not The investigation into alternative materials for use in the construction of excipient manufacturing

yet available, information on
the status of R&D processes
for finding suitable
alternatives

installations has not really started, much of it is outside our direct control and is the material used by
equipment manufacturers and suppliers to the chemical and food industries.
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f) Cases in which substitution The development process for a MDI using an alternative propellant can typically take 6-10 years,
is technically and encompassing formulation development, device development, non-clinical and clinical studies,
economically feasible but manufacturing process development and scale up/establishment of the commercial supply chain. Taking
more time is required the sequential nature of these activities into account, along with the need to complete them for each

marketed product globally, more time is required.

. the type and magnitude The cost of replacing these materials in the excipient industry will be significant and cannot be easily
of costs (at company estimated at this time.
level and, if available, at
sector level) associated
with substitution

ll.  the time required for Many companies are targeting 2030 for portfolio transformation but it is difficult to be definitive due to
completing the the normal uncertainties associated with medicines development, in particular if additional development
substitution process studies are required. Take into account this target, along with the associated development uncertainties

associated with portfolio transformation, a 12-year derogation for HFA-134a and HFA-227ea is required.
Given the widespread use of these materials and the current lack of alternatives it will take a significant
amount of time to evaluate potential replacements and make the substitution if at all viable.

lll.  information on possible All changes made to a licensed medicine are reviewed and approved by the European Medicines Agency
differences in in accordance with their specific requirements. Performance must be compared between current and
functionality and the updated products (for example refer to ‘Q&A on data requirements when replacing hydrofluorocarbons
consequences for as propellants in oral pressurised metered dose inhalers’, 30 March 2023, EMA/CHMP/83033/2023
downstream users and Available  at  https://www.ema.europa.eu/en/documents/scientific-guideline /questions-answers-data-
consumers requirements-when-replacing-hydrofluorocarbons-propellants-oral-pressurised_en.pdf). This will ensure

that any updated products are fully assessed.
The use of more reactive and softer materials in the construction of excipient production equipment
may lead to contamination of the excipient and more frequent replacement of these alternatives
increasing the waste coming from the industry.
IV. information on the The new propellants HFA-152a and HFO-1234ze both have considerably lower GWP compared with

benefits for alternative
providers.

currently used medical propellants (124 and <1 for HFA-152a and HFO-1234ze compared with 1430 and
3220 for HFA-134a and HFA-227ea respectively). These properties are of benefit in the context of
climate change and will support regional net zero emissions targets and compliance with local and
global HFA phasedown under the Kigali Amendment to the Montreal Protocol.
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g) If substitution is not
technically or economically
feasible, information on
what the socio-economic
impacts

As the current restriction proposal for medical HFA-134a and HFA-227ea would come into effect during
the global portfolio transition period for European based MDI manufacturers and non-EU based MDI
importers, this will impact the supply of currently marketed MDIs to both EU and non-EU patients who
currently rely on these medicines. EU patients would not be able to access MDIs and supply of MDIs
to non-EU patients would also cease until manufacturing could be relocated outside of the EU.
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EGMF position paper

EGMF comments on a PFAS restriction
proposal

22 September 2023

EGMF is the European federation representing major garden, landscaping, forestry, and turf
equipment manufacturers. Through its 30 European corporate members and 7 National
Associations, EGMF represents about 23 million units placed on the European market in 2021,
accounting for around 80% of garden machinery, and EGMF members employ over 120,000 people
in the EU.

We welcome the opportunity to comment on the Restriction Proposal of Per-and Polyfluoroalkyl
substances (PFAS) submitted by the competent authorities for REACH of the Netherlands,
Germany, Denmark, Sweden, and Norway which aim to reduce PFAS emissions into the
environment and make products and processes safer for people.

The group of PFAS is not a single substance, but a class of substances containing many thousands
ofindividual chemicals. Not all PFAS are classified as “hazardous” under the CLP Regulation,
especially the polymers that we use in our equipment. A general restriction based only on the
persistence of PFAS would thus contradict the risk-based approach.

PFAS are used for various applications in the garden and outdoor power equipment, such as fuel
hoses, injectors, manifolds, gaskets, and fan wheels. Until appropriate substitutes are found,
these substances remain critical to guarantee the durability and safety of our equipment.

Therefore, this paper aims to share our key observations and asks on the restriction proposal:

e To further assess the impact of the proposed restriction on specific types of machinery

e To grant exemptions for fluorinated polymers that are essential and used for various
applications in garden and outdoor power equipment

e To grant exemptions for applications and equipment where no appropriate substitute is
available, including outdoor power equipment, as well as for spare parts to ensure that
products could be repaired and reused and to provide safety products to consumers

¢ To have sufficient time to develop and test alternative substances, as other substances
do not offer similar properties in similar extreme climate conditions, thus not ensuring
the necessary safety and durability of the equipment.
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The current proposal to implement EU-wide measures covering all PFAS is not feasible in our industry.

Firstly, the group of PFAS is not a single substance, but a class of substances containing many
thousands of individual chemicals.? Not all PFAS are classified as “hazardous” under the CLP Regulation
— especially the polymers that we use in our equipment. A general ban based on the persistence of PFAS
only would thus contradict the risk-based approach. We support a risk-based approach instead of
moving towards a hazard-based approach (which is the precautionary principle) because the risk-
based approach is based on scientific evidence of how the environment and people are affected. As
stressed by the European Commission, the precautionary principle may only be invoked in the event
of a potential risk and it can never justify arbitrary decisions.

Secondly, an article can only be substituted after the upstream chemical manufacturers have
completed its substitution with viable alternatives, based on the needs and standards applied in each
sector.

Thirdly, even if there is a potential alternative substance to PFAS is identified, it is not always the case
it will become a real and viable alternative. We have to prove that the substitute shows the same level
of performance after a design change. Many industries, including the garden machinery sector, have
to comply with chemical and environmental regulations, but also with sector-specific stringent
product-related regulations as well as performance and safety standards. There are many critical
applicationsin the garden machinery sector for which polymeric PFAS are essential. Therefore, EU-wide
measurescovering all PFAS would also include polymeric substances, that cannot be replaced.

In the garden and outdoor power equipment sector, polymers are used for various critical applications,
such as fuel hoses, injectors, manifolds, gaskets and fan wheels, due to their unique properties. Fluor
elastomers are widely used for fuel-carrying parts, such as fuel hoses, for outdoor power equipment
operated in cold weather conditions like chainsaws for professionals. Even though fluorinated
elastomers are much more expensive than standard elastomers, they are the only class of materials
that combine the following technical properties:
e Wide temperature range (chainsaws for professionals are designed to operate in
temperatures below -20 °C. At the same time, components must resist to high temperatures,
e.g. fuel hoses and manifolds, which connect the fuel supply to the engine, are exposed to
very high temperatures, for example, 220 °C).
e Fuel resistance (usage of plasticizers/softeners is not possible, as it would be extracted by the
fuel, posing a serious safety risk)
e Mechanical flexibility (metal fuel lines are not possible in chainsaws since machine operation
must be ensured in all application positions of the machine, including overhead)

Therefore, fluor elastomers are used due to their properties offering very good low-temperature
suitability and high fuel resistance and cannot be easily substituted. Other elastomers do not offer
similar properties in similar extreme climate conditions, thus not ensuring the necessary safety and
durability of the equipment.

1 According to the OECD, Per- and polyfluoroalkyl substances (PFASs) are a large group of chemicals widely used in industrial
and consumer applications since the 1950s, most usually where extremely low surface energy or surface tension and/or
durable water- and oil-repellency is needed, e.g., chromium metal plating, various fire-fighting foams, or for surface
treatment of textiles, carpets and papers. PFASs consist of a fully (per) or partly (poly) fluorinated carbon chain connected
to different functional groups. (https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/aboutpfass/)
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When the EU aims to make long-lasting products the norm, the durability of equipment cannot be
compromised. The use of fluorpolymer materials, such as tribe-optimized plastics, is essential to
manufacture robust and durable products. For example, critical plastic components, such as gaskets,
fan wheels and injectors, have to be tribologically optimized due to their application. Without this
property, an early failure of the components and thus the machine is to be expected. Today, there is
no comparable technical solution for our type of equipment.

Concretely, we would require a substance-specific assessment instead of a general restriction, as well
as exemptions for fluorinated polymers and for applications where no appropriate substitute is
available, including outdoor power equipment. Moreover, we would require benefitting from
indefinite derogation for spare parts to ensure that products could be repaired and reused and to
provide safety products to consumers. In line with the ‘repaired as produced’ principle enshrined in
the RoHS Directive, we suggest granting an exemption for ‘spare parts for the repair, reuse, updating
of functionalities and upgrading of the capacity of equipment placed on the market before
(implementation date of this restriction)’.

This exemption will bring substantial benefits to the environment and users. It will enable operators
to prolong the lifetime of their products without having to bear any additional costs due to the re-
designing, re-testing, and re-manufacturing of spare parts. Ultimately, it prevents additional
generation of waste and the unnecessary use of more raw materials.

Dale Camsell
Technical Desk Officer
EGMF

For further information, please contact: EGMF Secretariat, secretariat@egmf.org

The European Garden Machinery Industry Federation — EGMF — has been
the voice of the entire garden machinery industry in Europe since 1977.
With 30 European corporate _members and 7 National Associations
representing manufacturers of garden, landscaping, forestry and turf
maintenance equipment, we are the most powerful network in this sector in
Europe.

www.egmf.org
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Assogomma comments on the Annex XV Dossier
of the universal PFAS restriction proposal

September, 6th 2023





ASSOGOMMA

1 About ASSOgomma m FEDERAZIONE GOMMA PLASTICA

1 About Assogomma

Assogomma is the Italian Association among manufacturers of rubber articles,
electric cables and other similar products, established in 1945.

Assogomma represents about 200 firms, a total production of about 550.000
ton, a turnover of about 5 bilion euro and about 25.000 employees (Italy). It
is a sector strongly exportation-oriented (about 80%). Complementary economic
operators (e.g. providers) are Assogomma members as well.

2 Abstract

The italian rubber industry shares the objective to address the concerns related
to the use of PFASs, even adopting a precautionary approach. We nevertheless
propose some observations concerning the approach adopted in the restriction
proposal.

In fact the scope of the restriction proposal coincides with the whole class of
PFASs, which is a very large and heterogeneous group of chemicals, with a very
wide range of chemico-physical and eco-toxicological properties. PFASs class is in
fact defined based on a very simple structural similarity criterion: using it for the
definition of the restriction scope is a simplistic approach which would indiscrimi-
nately and unjustifiably target also non-hazardous materials such as fluoroelasto-
mers.

Chemicals should be targeted according to their potential concern, which needs
the evaluation of several aspects and cannot be based on just one single structural
element.

Fluoroelastomers are safe materials, with unique properties that make them
irreplaceable in a series of technological applications, many of which of great value
for European society, being the basis for digital and green transitions, for example
lithium-ion batteries for electric mobility.

The concerns related to their life cycle are linked to the use of fluorinated
surfactants during the production phase. This problem has been targeted in last
years through improvements of risk management measures but further action is
indeed required. Ongoing R&D efforts are aimed at the development of alternative
technologies, which do not require fluorinated polymerization aids, with promising
results.

Fluoroelastomers, and in general fluoropolymers, should be excluded from the
scope of the restriction. Remaining concerns related to the use of fluorinated
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3. General observations on the restriction proposal MY FEDERAZIONE GOMMA PLASTICA

polymerization aids should instead be addressed through regulatory actions.

3 (eneral observations on the restriction pro-
posal

3.1 Ciritical analysis of restriction scope

The scope of the restriction proposal applies to the whole class of PFASs, based
on the definition proposed by the Organization of Economic Cooperation and
Developement (OECD) in 2021 [12], according to which a PFAS is any chemical
with at least a perfluorinated methyl group (—CF3) or a perfluorinated methylene
group (—CFy—) (without any H/Cl/Br/I attached to it).

The aim of the Authors of the OECD 2021 document was to provide a simple,
consistent and coherent definition, which could easily be used also by non-experts,
fixing at the same time some issues of the previous definition proposed by Buck et
al. in 2011 [1].

This resulted in a very broad definition - based solely on some features of the
chemical structure - including (thousands of) molecules which show very different
chemico-physical and (eco)toxicological properties.

As underlined by the Authors: [12]

1. there is no correlation between meeting the definition of PFAS and haz-
ardousness: “the term PFAS does not inform whether a compound is harmful
or not, but only communicates that the compounds under this term share
the same trait for having a fully fluorinated methyl or methylene carbon
moiety.”

2. this definition has to be used with caution: “ ... PFAS is a broad, general,
non-specific term, which should only be used when talking about all the
substances included in the PFAS definition described here (or the user should
clearly define the scope of which substances are being referred to as PFASs
in the documents they prepare).”

A lack of caution would introduce ambiguity and even factual error in the
statements, as some common examples reported in table 1 show.

Moreover the definition was not intended as a base for decisions on how PFASs
should be grouped and managed in regulatory or even voluntary actions. [12]
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Examples of ambiguous
statements (which may also result
in factual inaccuracy in some
cases)

Examples of good practices of using the PFAS terminology to avoid errors and

reduce ambiguity

(1) Using more specific PFAS
terms

(2) Adding qualifiers (less favorable than
1), asitr ins quite ambi )

PFASs were investigated in human
milk.

C4—Ci14 PFCAs were investigated in
human milk.

15 non-polymeric  PFASs
investigated in human milk.

were

PFASs are used to make protective
coatings on common household
products.

Fluorotelomer-based  side-chain
fluorinated polymers are used to
make protective coatings on
common household products.

A number of polymeric PFASs are used
to make protective coatings on common
houschold products.

PFASs are relatively ubiquitous in
the environment at low
concentrations.

(factually inaccurate)

PFCAs are relatively ubiquitous in
the environment at low
concentrations.

A number of PFASs are relatively
ubiquitous in the environment at low
concentrations.

PFASs are water repellent, oil,
grease and dirt repellent surfactants.
(factually inaccurate)

Many perfluorooctane sulfonyl
fluoride-based  derivatives are
water-, as well as oil-, grease- and

A number of PFASs are water-, as well as
oil-, grease- and dirt-repellent surfactants.

dirt-repellent surfactants.

Table 1: Examples of ambiguous statements and associated good practices of using
more specific PFAS terminology to refine these statements|12]

In fact even structural isomers can show very different properties: this is even
more evident for molecules with very different structures.

This is acknowledged by the restriction proposal Submitters, who neverthe-
less justify the grouping approach relying solely on the common property of per-
sistence of the molecules themselves or of their degradation products (so-called
arrowheads).

This approach follows the opinion recently expressed by a group of Authors in
a critical review [5] and a viewpoint article [13].

However persistence alone is not necessarily an hazard per se and in fact in
REACH Regulation this feature is always taken into consideration together with
other properties (e.g. toxicity and bioaccumulation).

Some PFASs - as defined in the proposal - are indeed hazardous, but not
because they are persistent (i.e. very stable), or due to some structural elements
(such as a —C'Fj), but due to some chemical functional properties that allow these
molecules to exert adverse effects on biological systems.

In order to select a priori the potentially hazardous molecules in a class, such as
PFASSs, a detailed assessment should be applied. Such assessment should be based
on the evaluation of those functional properties which can potentially exert adverse
effects. This approach requires the knowledge of the mechanisms that determine
the hazardousness of a known molecule with the aim to identify compounds which
are expected to exert similar effects on biological systems. This kind of assessment
is of course much more complex than a simple structural criterion and it requires
the evaluation of a quite large amount of information.
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It has to be underlined as well that this approach cannot draw to certain con-
clusions, which can only be obtained by specific studies, but it allows to classify
substances according to their potential hazardousness and take proportionate de-
cisions based on precautionary principle.

Moreover, in addition to the biological action, the tendency of the substance
to distribute in the environment - and therefore to reach the target organisms
and eventually bioaccumulate - has to be considered as well. The mechanisms
through which a substance distributes and moves in the environment depend on
its chemical and physical properties and therefore substances having in common
only few molecular features (e.g. —C'F3 or —C'Fy— groups) can have very different
environmental fates.

Both the hazardousness and the environmental fate of a substance concur to
its overall concern, which themselves depend on the physical and chemical features
of the individual molecules.

In conclusion, similarity can be considered a valid approach to classify molecules
according to their potential concern, based on a predictive assessment, however this
assessment requires the evaluation of several elements and cannot be based on just
one single structural element (e.g.the presence in the molecule of —C'F3 or —C'Fy—
groups only).

The predictive assessment of the physicochemical, biological and environmental
fate properties of compounds from the knowledge of their chemical structure can
be supported by mathematical models, such as QSAR, or techniques such as read-
across.

At a general qualitative level, it can be observed that PFAS with recognized
ability to interact negatively with biological systems are characterized by limited
molecular weights (not comparable to polymers’ high molecular weights) and the
presence of a polar functional group. These features can, for example, be found in
the 20 PFAS compounds analyzed in a very recent paper by Beccacece et al. on
molecular responses to PFAS exposure [3].

Considering transport mechanisms and consequent environmental fate, remain-
ing at a qualitative level, it can be observed that PFASs, even non-polymeric ones,
show in general low solubility in water, which is nevertheless compensated, in cer-
tain conditions, by the ability to organize in supramolecular structures, highly
mobile in water [ 1]. These phenomena require a relative low molecular weight (in
the order of 5-20 carbon atoms) and the presence of at least one hydrophilic group
(such as, for example, carboxyl, sulfonic, or hydroxyl groups).
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3.2 Fluorinated surfactants

PFOA is well known among PFASs, since its ammonium salt was one of the first
process additives used for the production of fluoropolymers, together with ammo-
nium salt of perfluorononanoic acid (PFNA). These substances belong to the class
of fluorinated surfactants, which are required by emulsion polymerization tech-
nique, which has been used for decades to produce plastic fluoropolymers, such as
PTFE, and fluoroelastomers, such as FKM.

Fluorinated surfactants are added in an amount of about 1 — 1.5% respect to
the polymer. At the end of the polymerization reaction the fluorinated polymer,
which constitutes about 25—30% of the emulsion, is separated by coagulation. The
majority of the surfactants remain in the aqueous phase, while a negligible part
remains in the polymer. The aqueous phase is treated by using the most updated
best available techniques (BAT) before being released in the environment, in order
to remove the surfactants. In case of potential contaminated sludge waste, this is
treated by incineration before disposal.

Considering the hazardousness of these two substances (PFOA, PFNA), the
main fluoropolymers producers, taking part to the PFOA Stewardship Program in
2010-2015, committed to their elimination from production processes, substituting
them with other surfactants, such as, for example, ammonium salts of carboxylic
acids with a per- or poly-fluoroalkyl ether as hydrophobic chain (PFECAs). Due
to their chemico-physical properties, these new substances show the same ability to
form emulsions in water and a high stability to chemical or biological degradation.

An example is the ammonium salt of hexafluoropropylene oxide-dimer acid
(HFPO-DA) that, although maintains the same persistence as PFOA, it has been
strongly improved in terms of bioaccumulation level in humans and toxicity, but
still raising some concern because of its mobility in water.

Other similar examples are the PFECAs, cC604 and ADONA.

We therefore acknowledge that the use of fluorinated surfactants in polymer-
ization processes needs the implementation of a careful risk management. Despite
improvements have been made in last years to limit environmental exposure, fur-
ther actions are needed.

At the same time we underline that the principle that should guide future ac-
tions shall avoid regrettable substitutions also by using grouping approach based
on chemical and functional similarity. At the same time the future actions should
be proportionate measures and be focussed on the real issues, avoiding an indis-
criminate approach, which would unjustifiably deprive European society of many
technologies, key for the realisation of plans considered strategic like digital and
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“green” transitions.

3.3 Focus on fluoroelastomers

Considering fluoroelastomers, and fluoropolymers in general, they don’t show any
chemical similarity with fluorinated surfactants, since:

1. due to their high molecular mass these materials are insoluble in water and
not bioavailable;

2. the lack or the very small amount of functional groups (compared to the
molecular mass) make these materials unable to interact with biological sys-
tems (non bioavailable, non bioaccumulative and non toxic).

Moreover fluoropolymers are particularly stable from the thermal, biological and
chemical points of view and they don’t degrade under intended use conditions.
They cannot penetrate cell membranes and cannot bioaccumulate.

In a recent study by Korzeniowski et al. [9] it was demonstrated for a series
of fluoropolymers available on the market, fluoroelastomers included, that they
fulfil the Polymer of Low Concern (PLC) definition. The study integrates and
supplements an earlier paper by Henry et al. [3].

The assessment took into consideration several aspects, including weight per-
centage of low molecular weight fractions and impurities, such as monomers,
oligomers, processing aids, and their leaching tendency.

Of course a complete and sound assessment requires an analysis of the whole
life cycle of the fluoropolymer, taking into consideration not only the intrinsic
properties of the material, but also:

» the properties and amount of the substances released during use phase;
 the properties of the substances used for its production and related emissions;

« the properties of the substances released at the end of life cycle.

3.3.1 Use phase

The assessment drawing to the conclusion that fluoropolymers are Polymers of Low
Concern|Y] allows to assume that no significant amount of non-polymeric PFAS are
present in the fluoropolymers and therefore non-polymeric PFAS are not released
during subsequent transformation stages and during product lifetime.
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Moreover in fluoroelastomers crosslinking among polymeric chains - and con-
sequent formation of a continuous elastomeric network - suppresses in general
mobility of medium-low molecular weight substances present in the material.

Thus the primary focus remains non-polymeric PFASs from the manufacturing
process or fluoropolymer degradation during end-of-life disposal.

3.3.2 Manufacturing phase

As expressed in section 3.2, the main issue is linked to the manufacturing phase and
is not related to the fluoropolymer itself, but to the use (and related emissions) of
processing aids: mainly non-polymeric PFAS substances, which can be transported
in water bodies.

Many efforts have been made in last years by fluoropolymers producers in
order to improve and develop the best available techniques in the manufacturing
process, with the aim to manage the environmental emissions. Important results
have been reported by major manufacturers, such as fluorinated processing aids
(PA) recovery for reuse, 99% removal of fluorinated PA in wastewater treatment,
99.99% capture and destruction efficiency of gaseous emissions through a thermal
oxidizer [9].

Based on these numbers and considering an estimated global fluoropolymers
production of ~ 4 x 105¢/y in 2022, it is possible to estimate a fluorosurfactants
environment emission of less than ~ 150¢/y. Focussing on FKM fluoroelastomers
(about 15% of total fluoropolymers production [10]), emission can be estimated in
less than ~ 20t /y.

Moreover R&D projects are being carried out by some major manufacturers
with the aim of replacing fluorinated PAs with non-fluorinated PAs, or without
the use of any processing aid.

Some preliminary results show that fluoropolymers obtained making use of
non-fluorosurfactant technologies, without the use of any surfactant, shows un-
detectable (LOQ = 1.0 ng/g) content of perfluoroalkylcarboxylic acids and per-
fluoroalkanesulfonates (see tables 2 and 3). These results demonstrate that it is
possible to exclude the risk of formation of fluorinated short-chain PFAS of concern
during polymerization.

Other ongoing R&D projects are aimed at the substitution of emulsion poly-
merization with other technologies, for example the polymerization in suspension
already experimented by Asahi (US 4985520). This technology was later updated
in order to increase reaction rates and improve distributions of molecular weights,
which has important effects on the subsequent processability of the polymer. On
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Perfluoroalkylcarboxylic acids (ng/g)

Smp PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA PFTeDA
1 <10 <10 <10 <10 <10 <10 <1,0 <1,0 <1,0 <1,0 <1,0
2 <10 <10 <10 <10 <10 <10 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <10 <1,0 <1,0 <1,0 <1,0 <10 <1,0 <1,0 <1,0 <10
4 <10 <10 <1,0 <1,0 <1,0 <1,0 <10 <1,0 <1,0 <1,0 <10

Table 2: Quantification results (LC-MS/MS) of perfluoroalkylcarboxylic acids
(from PFBA to PFTeDA) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).

Perfluoroalkanesulfonates (ng/g)

smp. PFBS PFPeS PFHxS PFHpS PFOS PFNS PFDS PFDoS
1 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
2 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
4 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0

Table 3: Quantification results (LC-MS/MS) of perfluoroalkanesulfonates (from
PFBS to PFDS and PFDoS) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).
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the other hand also the use of non-fluorinated surfactants is known to decrease
reaction rates, but even in this case, further research could lead to interesting
results.

In any case our industry, committed to a continuous increase of safety and
reduction of environmental impact, is ready to face the investments required by
the adoption of these cleaner technologies.

3.3.3 End-of-life

According to a recent End-of-life (EOL) analysis performed by Conversio [0], al-
most 84% of all fluoropolymer applications are incinerated at the end of their life in
energy recovery or thermal destruction processes. The remaining of the collected
fluoropolymer waste is landfilled (~ 13%) or recycled (~ 3%).

The possible formation of PFAS (short chain or long chain) during incineration
of fluoropolymers was investigated in a peer-reviewed study published in Chemo-
sphere [1]. The study concluded that at the typical conditions foreseen by best
available technologies, municipal incineration of PTFE is not a significant source
of PFAS.

Further investigation was recently performed by Karlsruhe Institute of Tech-
nology (KIT) [7], that analysed incineration of post-use samples containing four
different fluoropolymers, including fluoroelastomers (PTFE, PVDF, PFA, FKM).
This study provides strong evidence that incinerating a mixture of fluoropolymers
under representative municipal waste combustion conditions leads to complete
mineralization of the C-F bonds, no significant emissions of long-chain PFAS, and
no significant emissions of TFA or light fluorocarbons such as C'Fy or CsFj.

Concluding this section, meeting the OECD PFAS definition, which includes
a huge number of substances with very different properties, is not a sufficient
condition for a substance to be considered hazardous. In particular fluoroela-
stomers - and in general fluoropolymers - constitute, among PFASs, a subset of
non-hazardous substances, which should be excluded from the scope of the restric-
tion.

This evidence-based approach has been recently adopted by UK HSE, which, in
the RMOA published in march 2023, considers it appropriate to explicitly exclude
fluoroelastomers and in general fluoropolymers from a restriction on PFAS [2].
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4 Fluoroelastomers and other fluoropolymers used
in rubber sector

In rubber sector only polymeric PFAS are used. Fluoroelastomers, such as FKM
and FFKM, and fluorosilicones (FVMQ) are used as main constituent (50% - 95%)
of certain kinds of rubber articles. Other fluoropolymers, such as PTFE, can be
used as surface coating, in order to reduce friction or to improve surface chemical
resistance, or, in powder form, as additive in the rubber compound, mostly for its
anti-friction properties.

A list of fluoroelastomers and other fluoropolymers used in rubber sector is
provided in table 4.

FP Description

FKM fluoro rubber having substituent fluoro, perfluoroalkyl, or perfluo-
roalkoxy groups on the polymer chain

FFKM  perfluoro rubber in which all substituent groups on the polymer chain
are fluoro, perfluoroalkyl, or perfluoroalkoxy groups

FVMQ  fluorosilicone rubber

FEPM  copolymer of tetrafluoroethylene and propylene

FEP copolymer of tetrafluoroethylene and hexafluoropropylene

PTFE  Polytetrafluoroethylene

PCTFE polymer of chlorotrifluoroethylene

PVDF  polyvinylidene fluoride

PFA copolymer of TFE fluorocarbon monomers containing perfluoroalkoxy
side chains

Table 4: Fluoroelastomers and other fluoropolymers used in the rubber sector

5 Rubber articles containing fluoroelastomers and
market data

Fluoroelastomers are key materials to produce a very large variety of rubber ar-
ticles, which are used in several downstream sectors as components in complex
articles/systems.

They can be grouped as follows:

11
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» sealing elements of various sizes and shapes, such as o-rings, gaskets, di-
aphragms, washers, etc.

* hoses
« mechanical parts
o “other”, such as components for fashion sector.

In table 5 a quantification of italian market of rubber articles made of fluo-
roelastomers or containing fluoropolymers is shown. Figures are derived from a
survey among Assogomma members; the total italian market can be estimated in
about 5.000 ton. In any case, it is a relatively small, though growing, market in
terms of volume, but it has a fundamental role in the technological value chain,
since fluoroelastomer components are key for a number of strategical applications,
as shown in next sections.

2021 (ton) 2022 (ton) A(%)

Sealing elements 1.736 1.784
Hoses 1.099 1.073
Mechanical parts + other 127 152
Total 2.962 3.009 +1,6%

Table 5: Italian market (volumes expressed in ton) of rubber articles made with
fluoroelastomers or containing fluoropolymers. The figures are derived from a
survey conducted by Assogomma among its members. The total italian market
can be estimated in about 5.000 ton.

6 Application sectors

The global market of fluoroelastomers can be estimated in about 3.5 x 10%.
Fluoroelastomers-based rubber components are used in several sectors, the main
ones being listed above:

Automotive : e.g.: turbochargers, sealing elements for electrical motors, intake
manifold seals, fuel pump seals, fuel injector seals, fuel filter seals, quick con-
nectors seals, turbocharger seals, EGR seals, fuel tank seals, engine cooling
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system and thermal management seals, power steering, powertrain (trans-
mission and clutch), rotary shaft seals, components for transmissions, com-
ponents for power transfer units (PTU), EGR’s or Secondary air valves used
in car/truck, shock absorbers for high temperatures and in contact with oils,
other components for automotive / agricultural vehicles / marine diesel en-
gines, sealings for gas injectors, membranes for gas regulators, sealings for
oil filters, sealings for cooling systems, etc.

Chemical industry : e.g. o-rings, sealing elements, hoses and other components
installed in machinery for the production of chemical products (in contact
with aggressive fluids at high temperatures), hermetic sealings for contain-
ers of hydrocarbon derivatives, sealing applications in valves for contact with
gases (such as methane or hydrogen), sealings used in devices for transporta-
tion of chemicals (e.g. used to treat metals), sealing for galvanization process
devices, perimetral gaskets for chemical plants, expansion joints, etc.

Oil & gas : e.g. explosive decompression resistant seals for mining and drilling
applications, gaskets, hoses, profiles, sealings for pipes, valves, and joints,
etc.

Pharmaceutical : e.g. sealing rings, hoses, etc.

Food contact : e.g. o-rings, gaskets, sealings for static and dynamic applications,
hoses, profiles, etc. These components can be used to manufacture consumer
articles (for example household appliances, such as immersion mixers), or,
more frequently, industrial plants for foodstuff processing (for example sta-
tors for progressive cavity pumps used in food industry).

Semiconductors / electronics : gaskets, profiles, hoses, sealings (for example
used in devices for transportation of ultra-pure water), o-rings, etc. used in
buffer, semicon and chipset production plants and machineries (i.e. photoli-
tography, etching, etc.).

For these main application sectors, a rough estimation of the respective market
shares is provided in table 6.
Other application sectors are:

Cosmetics & personal care : e.g. o-rings for spray cans or other sealing ele-
ments, hoses used in manufacturing phase.

13
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Sector Share
Automotive ~ 80%
Chemical - Oil&Gas ~ 10%

Pharmaceutical - Food Contact - Semiconductors - Electronics ~ 10%

Table 6: Main technological end-use sectors for fluoroelastomers-based rubber
parts.

Construction : e.g. components for tanks, drills, filters, pressfittings, o-rings,

gaskets, sliding elements, bearings, thermal expansion joints (e.g. for railway
bridges).

Medical devices : e.g. sealings designed for contact with medical gasses, sealings
for sterilization devices, etc.

Metal plating and manufacturing of metal products : e.g. rubber coating
for metal rolls to be used in metal lamination process.

Energy applications, including batteries and hydrogen : e.g. hoses, gas-
kets used in electrical devices, switches, batteries, electric motrs, connectors,
components of marine diesel engines (for power generation), boilers (in con-
tact with condensates and flames), components used in the transmission of
wind turbines (in contact with greases at high temperatures), sealing solu-
tions for gas, valves, etc.

Aviation / Aerospace : electric cable sheathing, o-rings, gaskets, tubes, pipes,
hoses and other technical items for aerospace applications.

Earth moving and agricultural machinery / marine transmission : e.g. ro-
tary shaft seals.

Household appliances : e.g. gaskets, membranes and other technical articles
(ex. washer sleeve) used in domestic appliances (ex washing machines).

Hydraulic and pneumatic : e.g. gaskets, check valves, membranes.

Water and wastewater treatment : hoses, gaskets, sealing components for
drinking water plants / water conveying systems.

Fashion sector : e.g. watch stripes, crown, pusher, case made with FKM or
covered with FKM.
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7

7.1

Technological role of fluoroelastomers and other
fluoropolymers in rubber sector

Fluoroelastomers

Fluoroelastomers - and in general fluoropolymers - exhibit a unique combination
of properties, which cannot be achieved at the same time by any other material.
These properties can be summarized as follows:

Strong chemical resistance, e.g.:

— fluids: fuels, lubricants, water, steam, complex chemical mixtures, etc.
— cleaning and sterilization media: acid, bases, steam, ethylene oxide, etc.
— different type of gaseous plasma

— humidity
High temperature resistance (about 270°C)
Fire resistance
Low permeability to gases and liquids (natural gas, hydrogen, fuels, etc.)

High purity (low metal content, low levels of leachables/extractables, low
particle generation)

Ability to maintain physical properties tipical of elastomers (such as com-
pression set) in harsh conditions and in a very broad range of temperatures
(from about —40°C', to about 4+270°C).

Low friction coefficient

High electrical resistivity

These properties allow to increase lifetime and reliability of components de-
signed to operate in harsh conditions, which results into increased safety, environ-
mental performance and also sustainability.

Considering their much higher cost, they are chosen in applications where their
superior properties are indeed required to meet these targets.

The choice of the material in some cases is operated by the producer of the
rubber component, but in many cases the material is explicitly defined in the
customer’s specifications.
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Automotive. For example in the automotive sector the use of different types
of FKM for different car components is required by many specifications of car
manufacturers (VW, BMW, Mercedes, Stellantis, etc.) or of subcomponents man-
ufacturers (Bosch, Mann& Hummel, Siemens, etc.).

FKM and FFKM have the broadest resistance ranges according to ASTM D
2000 “Standard Classification System for Rubber Products in Automotive Ap-
plications” HK class material. Their use was key for a series of technological
achievements which allowed to meet the ever-increasing environmental standards
required by the EU agenda. Modern combustion engines, designed to maximise
efficiency and cut emissions, are characterized by operating conditions in which
only fluoroelastomer components can resist. In other words, FKMs are key for the
reduction of fuel consumption, CO, emissions, VOC emissions (from fuel tanks
and lines), particulates and NO, emissions.

FKM are also key in applications such as sealings for rotary shafts: in a wet
/ dirty environment rotary shaft seals keep lubricant (oil, grease or water) inside
the application and prevents ingress of water and dirt.

Fluoroelastomers and fluoropolymers are also used in batteries and fuel cells,
key components of zero-emissions mobility sustained by EU policies.

Aviation. The use of fluoroelastomers (FKM and FFKM) and fluorosilicones
(FVMQ) is even more critical in other means of transportation, such as aircrafts.
The reason of their widespread usage in this sector is the unique combination of low
temperature sealing ability (for FVMQ and some types of FKM), high temperature
stability (O-rings close to the aircraft turbines can exceed 300°C' especially during
take-off) and inertness in fuels, lubricants and hydraulic fluids.

Moreover these materials show an excellent resistance to mechanical wear and
for this reason they are used for certain type of cable insulations in aircrafts,
substituting polyimide, which, due to poor abrasion resistance caused short circuits
and consequent serious accidents.

The use of this materials in this sector is required under a series of specifica-
tions, such as US military standards (MIL specs), Aerospace Material Specifica-
tions (AMS) established by the Society of Automotive Engineers (SAE), British
Ministry of Defence specs (DTD specs), British Defence Standard 02-337, French
aerospace standards, such as NFL 17 106, etc..

Natural gas. For natural gas applications, European standard EN549 defines
the requirements for different types of rubber materials for seals and diaphragms
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for gas appliances and gas equipments; specifically the requirements for Classes E1,
E2, E3 and E4 (up to 150°C' operating temperature) can only be met when using
FKM materials. Morevoer standard EN549 is currently under revision to prepare
rubber parts for the progressive feeding of gas supplies with green hydrogen (The
European Clean Hydrogen Alliance, ECH2A). FKM is part of this transition and
ideal for the very low permeability to gases.

Chemical industry. FKM, FEPM and FFKM seals are widely used in chemical
process industry as safety critical components in pumps, compressors, mechani-
cal seals, flanges, etc. for their unmatched combination of thermal stability and
chemical inertness in complex chemical mixtures. They enable the global chem-
ical industry to operate in safe conditions, reducing fugitive emission to ground,
air and water as well as minimizing exposure of emissions to facility staff. Their
long term reliability allows to increase both mean time between failures (MTBF)
and mean time between repairs (MTBR), making the process industry safer and
reducing its operating costs at the same time.

Oil & gas. FKM, FEPM and FFKM are widely used in gaskets and hoses for
oil & gas applications (drilling, completion and production), mainly due to their
resistance to most hydrocarbon-based substances. They are expressly requested
by the specifications of a number of service companies (BH, Schlumberger, Weath-
erford, Halliburton, etc.) as well as by the oil majors (Shell, Total, Saudi Aramco,
Exxon, BP, etc.).

Alternative energies. Moreover fluoroelastomer seals are also getting more and
more attention in the so-called alternative energy business, such as hydrogen stor-
age and transportation due to their low hydrogen permeation rate (FKM showed
the lowest hydrogen permeation rate among other types of elastomers, such as
EPDM, HNBR, NBR, silicones in tests conducted in high pressure hydrogen at an
independent lab) as well as hydrogen manufacturing in electrolysers, due to their
combined temperature and chemical resistance.

Considering that in the short to medium term most of the global hydrogen
production will still rely on steam reforming of natural gas followed by carbon
capture (CCUS) - i.e. the so-called blue hydrogen process - the role of fluoroelas-
tomer sealings is even more important, since exploration and exploitation of gas
deposits with high concentrations (up to 40%) of H,S (sour gas) can only be safely
conducted when using special types of fluoroelastomer seals.
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FKM, FEPM and FFKM based seals are also being developed for future appli-
cations in deep geothermal wells where high temperature water and steam (typi-
cally more than 220°C, in some cases between 250 and 300°C') are extracted from
stimulated fractured rocks. No other sealing material is available to withstand
water exposure at such operating temperatures.

Semiconductors industry. Also in the semiconductor industry significant quan-
tities of FKM and FFKM are used. In this sector requirements are defined by
single customers specifications, according to their specific process conditions. Flu-
oropolymers are in fact extensively used in semiconductor manufacturing process
chambers, mainly due to:

« resistance to plasma (in the etch and deposition processes as well as in plasma
chamber cleaning processes),

o high purity (low release of organic and metallic contaminants along with low
particle shedding),

 high temperature resistance (some deposition processes, such as PECVD,
operate at temperatures above 250°C').

o very low permeability.

FKM and FFKM seals are also safety critical components of ancillary equipment
(such as vacuum pumps) and in the subfab effluent treatment systems that are
designed to abate highly toxic gases and that usually operate at high temperatures
(above 250°C') to avoid condensation and the formation of potentially dangerous
deposits in the ductwork.

Fluoropolymer based elastomeric seals are therefore critical elements in wafer
processing equipment, enabling continuous enhancements in the electronics tech-
nology and therefore increasing digitalization; at the same time, they allow safe and
effective operation of the semicon fabs, thus contributing to minimize emissions
and ultimately the environmental impact.

They are also used in tools for the transportation of ultra-pure water for the
production of semiconductor waivers.

Food contact applications. FKM and FFKM are also much appreciated in
food contact applications. They are used to manufacture components, such as
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sealings or hoses (inner tubes), which are widely used in food and beverage pro-
cessing equipments, such as pumps, mechanical seals and flanges connecting metal
pipes. In fact their inherent thermal and chemical stability make them the only
technical solution for high demanding applications like SIP (steam-in-place) and
CIP (clean-in-place) processes for cleaning and sterilization of equipments, that
make use of a combination of steam, acids and bases.

Moreover FKM and FFKM are well known for their intrinsic higher level of pu-
rity, that is a very low overall migration level, compared to other more conventional
elastomers, thus minimizing the risk of contaminating the processed food.

The use of fluoroelastomers for food contact applications is foreseen by the
main regulations for food contact materials, such as US FDA (21CFR 177.2600
and 21CFR 177.2400) and German BfR Recommendation XXI/1, which impose
acceptance limits.

The use of fluoroelastomers for food contact applications is foreseen by many
regulations for food contact materials, such as the US FDA within the Title 21
of the Code of Federal Regulations (e.g. 177.2600, 177.2400), the Threshold of
Regulation (TOR) program, and the Food Contact Notification (FCN) program,
which impose acceptance limits. EU member state national regulations are in-
adequate to discipline the use of fluoroelastomers for these applications, even if
industry is often forced to select these materials to achieve the technical industry
requirements. Food contact EU harmonized regulation about elastomers is still
missing.

Their usage has been constantly growing over the last few years because of the
implementation of stricter regulations to defend consumer’s health (lower migra-
tion into the food streams) and of the use of more severe conditions for cleaning
and sterilization of food processing equipment and plants. Fluoropolymers are a
key enabler for this; in case of restrictions in the use of fluoropolymers, no sealing
material would be available to meet these market needs.

For the same technological reasons described above, FKM and FFKM sealing
elements are used in the cosmetic sector and also in the pharmaceutical sector,
in plants for the manufacturing of many active substances. To meet the even
higher standards of this sector, absence of cytotoxicity is often required, through
USP Class VI <87> (in vitro) and <88> (in vivo) testing, which fluoroelastomer
compoents can pass.
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7.2 Other fluoropolymers

7.2 Other fluoropolymers

Fluoropolymers can also be used as additives in “traditional” rubber compounds
for specific applications, in order to meet certain requirements. For example, PTFE
is used as additive in silicone rubber (VMQ) compounds to obtain the necessary
green strength, enabling the extrusion of complex shaped, or hollow profile sealings,
very important for industrial processes (e.g. glass fiber reinforced resins).

PTFE is also used as surface coating of some rubber articles, in order to:

o reduce the coefficient of friction of finished products;
 improve assembly at customer facilities (giving anti-sticking properties);

« color the surface of articles (this helps in order to avoid cross-contamination,
increasing the safety, preventing from using the wrong dimension)

o for certain rubber polymers, such as NBR, improve resistance against some
types of fuel.

8 Assessment of alternative materials / solutions

8.1 General considerations

The combination of properties shown by fluoroelastomers, with almost no draw-
backs, apart from low cold resistance, make them unique and able to cover a wide
range of possibilities / applications, which cannot be reached by any other material
in the rubber industry.

In fact other materials could offer similar properties (not the same), but only
for one of the multiple features of fluoroelastomers / fluoropolymers. For example,
HNBR / ACM / AEM rubber can offer some resistance to aggressive fluids (but
not as broad as FKM), but on the other hand they cannot provide the same level
of heat resistance.

For these reasons in most applications there are not known alternatives to fluo-
roelastomers. Only in some cases there could be viable alternatives. For example,
in the automotive sector, for diesel hoses, where HC emissions are not so impor-
tant, HNBR could be considered as an alternative, but for gasoline hoses there are
no alternatives.

It has to be considered that in most final applications, the “on-the-paper”
potential alternative materials are the formerly used materials that have been re-
placed by fluoroelastomers. As already expressed, the reason of the replacement
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was the technological development, which introduced more severe operating condi-
tions in order to meet the latest safety and environmental standards. For example:
the ever decreasing C'O5 emission levels imposed by EU legislation, together with
durability and low maintenance of engines and other mechanical parts of vehicles.

Replacing fluoroelastomers would therefore mean a tecnnological downgrade,
which would necessarily introduce problems in terms of safety and / or durability.

Even if an alternative material was found, which is not the case, the replacement
of a fluoroelastomer in an application would require a complete re-evaluation,
which would take several years, involving engineering, R&D, production tests,
validations, etc..

As for coatings, PTFE is the material with one of the lowest known surface
energies, which allows one of the lowest possible friction coefficients. Alternatives
include plasma deposited coatings, but apart from higher sensitivity to the sub-
strate, these require significantly more energy, so their environmental benefit is
not so evident. For example, PTFE-based coatings may be used to create col-
ored coatings, something that is not possible for plasma deposition, graphite and
MoSs-based coatings, and solely partially available with silicone-based coatings.

8.2 Considerations for single specific materials

e 1 - Steel & other metals

Product groups analyzed Sealing systems, hoses, membranes made with
FKM, FFKM, FVMQ, FEPM.

Technical feasibility Metals are much heavier: there use would nullify the
efforts made to reduce vehicles weight, with negative environmental
effects. Their chemical resistance is much lower: in several applications
they need to be coated with fluoropolymers. Their flexibility / elasticity
is much lower, so they cannot be used in applications where wide and
elastic deformations are required. For example they could not guarantee
the absence of leakage, especially where there are strong vibrations, with
consequent severe safety problems. KEven in applications where they
could be used for this purpose, they could not allow to disassemble and
reassemble the parts (for example for maintainance), because when they
are moved from the initial position, they loose tightness and they must
be replaced every time. Even more, they cannot be used for component
which need to be expanded / deformed / extended, such as membranes
in expansion vessels for oil at high temperature, wall in endless piston
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precision pumps used to dose aggressive chemicals, molten plastics etc.,
flexible hoses for hot oil, hydrocarbons, aggressive media, steam, etc.
They cannot be used where there is friction (and consequent wear), for
example in contact with rotating shafts or other rotating parts at high
RPMs, especially where metal particles produced by wear can cause
failure. They cannot be given complex shapes. They can not be used
in applications where thermal conductivity must be avoided.

Economic feasibility Where technically feasibile, substituting a FP with
a metal would require a complete re-design. For seals, higher produc-
tion costs would be required by seat machining (low Ra are requested to
guarantee the sealing). Moreover, maintainance costs would be higher,
due to the need to replace metal seals at every inspection. For hoses,
production costs would be higher due to precise bending and more com-
plex assembly, in addition to higher assembly costs and higher logistics
costs (heavier). Higher operating costs would be moreover needed due
to higher vehicles weigth.

e 2 - High nickel alloys

Product groups analyzed Sealing systems, hoses, mechanical parts.

Technical feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular, nickel alloys are
not able to cope with every specific anti-corrosion situation. In fact,
those alloys were used for the lining of pumps and seals used for the
MNB plants in the 1970s, however this led to frequent failure of the
equipment, resulting in significant challenges in terms of maintenance
and safety, related to corrosion and leakage from mechanical seals. It
has to be noted that that nickel is already subject to many restrictions
because it is potentially dangerous for human health.

Economic feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular the solution would be
more expensive, due to low process efficiency, with higher costs, higher
maintenance costs, due to more frequent replacement of equipment.

e 3 - Polypropylene

Product groups analyzed Sealing systems, hoses, mechanical parts.
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Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic).

Economic feasibility Cheaper.
« 4-PVC

Product groups analyzed Sealing systems, hoses, mechanical parts, elec-
trical cables.

Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic), not suitable to produce flexible articles. Soft
PVC has low thermal resistance (max 120°C') and poor chemical inert-
ness (it releases plasticizers when in contact with grease, oil, solvents,
hydrocarbons and other chemicals). Poor resistance to degradation by
UV and oxygen. In electrical cables, PVC or PE combined with halo-
gen free flame retardants (HFFR) could be considered as alternatives in
some applications, but not in many other industrial applications, where
high chemical and thermal resistance, combined with high flexibility, are
required. Without fluoropolymers in electric cables, the performance of
a wide variety of industrial applications would be seriously downgraded,
with lower reliability, higher risks for human health (increased risk of
fires) and the environment (increased replacement rates of other plas-
tics, leading to more waste generation).

Economic feasibility Cheaper material, but not suitable in large part of
applications. In applications where it could replace FP, it would never-
theless lead to higher maintenance costs, due to increased replacement
rates.

e 5 - Glass / Ceramics / Mica
Product groups analyzed Hoses/pipes, sealing solutions, electrical cables,

mechanical parts.

Technical feasibility Not suitable for sealings or hoses (no elastic prop-
erties, not flexible). Considering electric cables, ceramic-based cable
insulations may be considered, but these materials would not bring the
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combined set of properties that fluoropolymers offer and would not per-
form under the full set of required situations and process conditions,
leading to lower reliability, higher risks.

Economic feasibility For cables: increased maintenance costs.

e 6 - Polyether sulphone

Product groups analyzed Hoses, mechanical parts, sealing solutions.

Technical feasibility Not suitable, due to inadequte mechanical properties
(not flexible, not elastic) and poor chemical resistance, especially with
low-polar organic solvents (ketones and chlorinated hydrocarbons).

Economic feasibility Cheaper, but not applicable.
7 - Polyimide

Product groups analyzed Hoses, mechanical parts, sealing solutions, elec-
tric cables.

Technical feasibility Not suitable in applications where elastic properties
are required. Poor chemical resistance (e.g. subject to degradation in
hot, humid environments or in presence of seawater). It shows poor
resistance to mechanical wear, which proved to be a serious limit in
critical applications, such as cabling in aviation sector. In many air-
craft models, both fixed wing and rotating wing, short circuits (which
led to accidents with lost of lives) were caused by faulty insulation in
polyimide-insulated wiring, caused in turn by abrasion, due to vibra-
tions and heat connected to the functioning of the aircraft. That models
had to undergo extensive modifications and in some cases complete sub-
stitution of wires.

Economic feasibility
8 - EPDM rubber

Product groups analyzed Sealing solutions, hoses, food contact applica-
tions

Technical feasibility It shows poorer thermal and chemical resistance. Con-
sidering this latter aspect, while it could be suitable for some acids and
alkalis, chemical resistance is in particular poor with apolar media (fu-
els, mineral oils, diester lubricants, etc.).
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This makes EPDM not adequate, for example, for many sealing appli-
cations in the automotive sector, for example in lambda sensors.

Considering hoses, it could be used in hoses for medium tempera-
ture/aggressive chemical fluids, but obtaining lower resistance, lead-
ing to lower durability. In general, the applications where it could be
evaluated as alternative to fluoroelastomers are those in which it was
previously replaced by fluorelastomers because not enough performant
according to new requirements. If used instead of fluoroelastomers in
these applications, it will lead to frequent failures. Considering food
contact applications, it does not guarantee the same safety standards,
due to reduced chemical inertness, cleanability and heat resistance.

Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.

Economic feasibility Cheaper.
« 9 - Nitrile rubber (NBR)

Product groups analyzed Sealing solutions, hoses, mechanical parts, food
contact applications

Technical feasibility Fair to good resistance to hydrocarbons and oils but
only at low temperatures (above 120°C' it starts degradating and swelling).
Poor oxygen, UV and heat resistance. In several NBR applications,
PTFE is added to the compound, in order to obtain permanent low
friction performance. It could be considered as an alternative for hoses
for petroleum products, but in any case, it would show resistance prob-
lems with some products with high swelling power. In general, the
applications where it could be evaluated as an alternative to fluoroela-
stomers are those in which it was previously replaced by fluorelastomers,
because not enough performant according to new requirements. There-
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fore its use in those applications is expected to lead to increased failure
frequency.

Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.

Economic feasibility Cheaper.
e 10 - Hydrogenated NBR

Product groups analyzed Sealing systems, hoses, mechanical parts

Technical feasibility Good resistance to automotive service fluids, hydrocarbon-
based fluids, but also polar fluids, within the temperature range of —45
to 150°C' for continuous use. In any case not comparable to fluoroela-
stomers, that can easily pass 200°C'.

Not suitable for contact with acids. Lower resistance to prolonged UV
exposure, poor chemical inertness. Poor impermeability.

ACM, AEM or HNBR have much higher friction coefficients, which
make them not suitable for many dynamic applications in vehicles. For
some applications, PTFE is added to the HNBR compound in order to
reduce friction coefficient.

In can be considered as alternative in hoses for petroleum products, but
it would have limited resistance to some products with high swelling
power and to very high temperatures.

For applications where the highest standards of chemical and thermal
resistance are required, for example car engines, fluoroelastomers are
currently the only reliable option available on the market.

It cannot be used in medical and pharmaceutical applications, due to
the possible release of acrylonitrile.

In food contact applications, its performance is lower in terms of clean-
ability, chemical inertness, resistance to heat.
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Economic feasibility Sligthly cheaper, but not sufficient availability on
the market to replace FP.

e 11 - Acrylic rubber

Product groups analyzed Seals, hoses

Technical feasibility Lower temperature resistance. Poorer chemical re-
sistance, on average. Good resistance to hydrocarbons in the range of
—40 to 175°C continuous use. Good resistance to hydrocarbon and oils
but not comparable to fluoroelastomers. Not recommended for polar
fluids (coolants, water, etc).
Mechanical properties: poorer low temperature flexibility, compared to
FVMQ. Bad impermeability. High friction coefficient.

Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.
e 12 - Ethylene-acrylic (AEM) rubber

Product groups analyzed

Technical feasibility Lower chemical resistance. Good resistance to oil
up to 150°C', not comparable to fluoroelastomers, that can easily pass
200°C; not resistant to hydrocarbon solvents, gasoline and alkali, acids
and amines. Poorer low temperature flexibility compared to FVMQ.
Bad impermeability. High friction coefficient.

Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.
e« 15 - UHMWPE
Product groups analyzed Hoses for strong acids and base at medium
temperature
Technical feasibility Less resistant at temperature > 70°C' than FP.

Economic feasibility Cheaper
e 17 - Silicone Rubber (VMQ)

Product groups analyzed PTFE tubing, Sealings (automotive), food con-
tact applications
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Technical feasibility Considering tubing, silicone rubber shows lower tem-
perature and chemical resistance compared to PTFE.

Considering sealings, similarly the temperature resistance is lower: sil-
icone rubber can operate at maximum temperatures ranging between
150°C and 200°C, therefore it is not suitable for the required operating
temperature of around 250°C'. Moreover, silicone rubber cannot meet
the mechanical properties, such as elongation, required by the automo-
tive sector for critical components. With very specific formulations, it
is possible to increase the temperature resistance of the compound till
to 300°C' (peak temperature), but only suppressing other properties,
such as elasticity, hardness, etc. .

Silicone rubber may be a good alternative to FKM for food contact
applications, as far as thermal resistance is concerned, but it may not
perform the say way as FKM as far as resistance to oily food is con-
cerned. In addition silicone rubber, being softer than FKM, could not
be the proper solution in applications where hardness is required.

Economic feasibility The cost of the material is lower, but higher main-
tenance costs (due to more frequent replacement of the components)
have to be taken into account, together with higer waste production.

e 22 - Molybdenum Disulphide (Mo0S5)

Product groups analyzed PTFE (as low friction additive)

Technical feasibility Resistant to high temperatures and suitable for lu-
brication in high vacuum applications, but not suitable for applications
with exposure to water vapour or even atmospheric moisture (moisture
depletes low friction performances of Mo0S,). R&D sctivities are ongo-
ing to improve MoS, performances in some applications and the best
option seems to be substitution with PTFE. Mo0S; may not be suitable
for applications were heavy metal contamination has to be avoided, such
as food contact applications.

Economic feasibility MoS; is about 5 times more expensive than PTFE
and it has to be added in higher concentrations in rubber compounds.

e 23 - Graphite

Product groups analyzed PTFE (as low friction additive)
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Technical feasibility Graphite is electrically and thermally conductive,
which could be negative in some applications. Its efficiency is lower,
so higher amounts are requested to obtain relevant effects. Finally, the
color and the fact it stains could be a problem in some applications.

e 24 - Boric Acid

Product groups analyzed PTFE (as thickener / rheology modifier in VMQ
compounds)

Technical feasibility As expressed before, one of PTFE (powder) applica-
tions in rubber sector is as additive in rubber (VMQ) compounds, as
rheology modifier, to increase strength of uncured semifinished products
(so called green strength). Boric Acid was widely used in the past for
this purpose, but it has been replaced by PTFE, after being listed in
REACH Candidate List for Authorisation, because of its reprotoxicity.

In table 7 the features of alternative elastomeric materials are summarized
and compared to fluoroelastomers. The table shows that no other non-
fluorinated elastomer can effectively and safely work at temperatures ex-
ceeding 180°C' in presence of aggressive fluids.

29





ASSOGOMMA

8.2 Considerations for single specific materials MY FEDERAZIONE GOMMA PLASTICA
Material — Tpa.  Good fluid Poor fluid Purity
type (°C)  resistance resistance
NBR 120 Hydrocarbons Polar solvents, ozone  Low
HNBR 175 Hydrocarbons, ozone Low
EPDM 150 Water, steam, ozone Hydrocarbons Low
VMQ 180 Water, steam, ozone Hydrocarbons High
AEM 180 Hydrocarbons, ozones Low
ACM 170 Hydrocarbons, ozone  Polar solvents, water  Low
CSM 150 Hydrocarbons, water, Polar solvents Low
ozone

CR 100 Hydrocarbons, water, Polar solvents Low
ozone

ECO 135 Hydrocarbons, water, Polar solvents Low
ozone

IR 110 Water Hydrocarbons Low

SBR 100 Water Hydrocarbons, ozone  Low

NR 80 Water Hydrocarbons, ozone  Low

FKM 240 Hydrocarbons, steam, Amines, polar solvents Medium
sour gases to high

FEPM 220 Steam, amines, sour Polar solvents, aro- Medium
gases matics

FFKM 327 All None High

FVMQ 200 Water, steam, ozone, Medium
hydrocarbons

Table 7: List of alternative elastomers, with the corresponding main features.
Fluoroelastomers features are reported for comparison
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9 Conclusions

PFASs constitute a very large class of chemicals, with very different chemico-
physical and eco-toxicological properties. Some of these chemicals are a cause of
concern and our industry fully shares the need to take appropriate measures for
their management.

However a sound approach should be adopted in order to classify molecules
according to their potential concern, which needs the evaluation of several aspects
and cannot be based on just one single structural element.

Fluoroelastomers, and in general fluoropolymers, constitute a separate group
in the large class of PFAS. They are inert and stable materials, insoluble in water,
non-mobile, non-bioavailable, non-bioaccumulable and non-toxic.

Remaining concerns are related to the use of fluorinated polymerization aids
during their production. Alternative technologies are being developed without the
addition of these substances.

Due to their unique combination of properties, fluoroelastomers are used to
produce components intended to operate in harsh conditions (such as high tem-
peratures, aggressive chemical environments, or both). Considering their higher
cost, compared to other “traditional” elastomers, they are used only when really
needed, in order to improve safety and durability and reduce emissions in the
environment.

Many of their technological applications are key for the implementation of
strategic plans such as the digital and green transitions and no equivalent alterna-
tives are known.

For all these reasons fluoroelastomers, and in general fluoropolymers, should be
excluded from the scope of the restriction. Fluorinated polymerization aids should
instead be targeted, considering the remaining concerns related to their use.
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Proposal of PFAS restriction —comments Agoria

Introduction

Agoria represents the technological industry in Belgium, more than 2100 member companies provide multiple
technological solutions and products for society.

BUILDING
TECHNOLOGIES

Office & warehouse equipment
Windows, doorsand facades
Lifts

Lighting

Home Automation

Individual Hesting [CIV)
Heating, ventilation & cooling
Smzrt Building

ENERGY TECHNOLOGY

Multi-Energy

MANUFACTURING &
PROCESS TECHNOLOGY

Gears andTransmissions
Compressors

Textile Machinery

Machine Consruction & Components
Pumps & Valves

Industrial Ovens

Industrial Cooling

Foed Equipment
Machinesfor the food industry, packaging and
pharmaceutical industries

Industrial Automatisation
Metal-Alliance.be

SAFETY, SECURITY & DEFENCE

Defence technology
Defence Equipment & Services

Agoriz Fire Technalogies

Agoris Security Technology & Solutions

CO-CREATION, CONTACTING
& MATERIALS

Material Solutions

Mon farrous metals

Foundries

Matal Oroducts

Plastics Processing

Compaosites

Subcontracting

Additive Manufacturing

Contracting & maintenance

Technical Project Managementand AssisEnce
Innovation, Design & Enginesring Services
Assembly and Cranes

TRANSPORT & MOBILITY
TECHNOLOGIES & SOLUTIONS

Commercial Vehicles & sutomotive supdliss
Smart Railway Solutions.

Shipping Technologiss

Smart & Sustainable Mokility

Bicycles and accessories.

Agricultural & horticultursl machinery and breeding equipment
Civil enginesring machinery

AEROSPACE TECHNOLOGIES
& SOLUTIONS

Aerospace
Agaria FLAG [Flemish Azrospacs Group)

Asronautic plaform technologies
Space azsembliesandtachnologies

IONIINLIOVANNYW

DIGITAL

DIGITAL
INDUSTRIES

Datacenters

Digital Public Sector

Anahyrics & Information Management
Cloud & Datacenters

Geo Busine= & Drones

Mobile business

Information Security

Smart Cities

Dignal Skills& HR
Reprobe/Auvibel, POS-systems

TELECOM
INDUSTRIES

Investissements et infrastructures
Telecom et consommateur
Economieet socigte digitaies

The proposed PFAS restriction covers more than 10.000 substances, which have a broad application within the
technological solutions provided by the members of Agoria. Most of our companies have articles/products
containing PFAS in their production processes and only limited use PFAS as a substance within their production
process. Itis in that perspective impossible to give an exhaustive overview of all concerned sector(s) and (sub-)
uses in detail. But given the unique combined properties of PFAS, the substitution in multiple uses is challenging
without any proper view to date on the potential alternatives.

For our companies there are several major challenges faced with this very broad restriction:

e Animportant challenge is to identify all different PFAS presentin their complex products with a dynamic,
broad and international supply chain,

e Besides the identification, itis equally challenging to find suitable alternatives in a short period of time as

proposed within the restriction, if at all suitable alternatives are already existing.

e Inthe complex production processes of our companies also multiple PFAS containing articles are
fulfilling a crucial role (filters, sealings, etc...). As for the products, identification is rather difficult,
finding a substitution is challenging and will in all cases involve a complete redesign of
installations with a significant investment cost,

e Also maintenance and repair will become challenging. Both for the products our members are
supplying which are containing PFAS as well as in the production processes of our members. After
the restriction it will be impossible to exchange in an existing product/installation certain PFAS
containing articles/products given that the functionality is not the same within an existing design..
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The contribution of Agoria on behalf of our members, is articulated around several major elements and focusing
on some applications identified through the membership:

e Ceneral attention points on this proposed restriction which are broadly applicable

e Theuse of PFAS in heating, ventilation, air conditioning, cooling and refrigeration equipment

e Highend-sealingapplications, filters, gaskets, coatings,

e The use of PFAS in batteries as binder,

e The use of PFAS in semiconductor production,

e Theuse of PFAS in industrial installations.

Other applications, not yet identified in detail can be equally important and challenging for the technological
industry; but given the limited time available as well as the difficulties to identify all uses, this is not taken up in
this stage. We also refer to the contribution of several of the European sector federations in which Agoriais also a
member and which contributed also to this stakeholder consultation. These are amongst others APPLIA, Digital
Europe, EPEE, Orgalime, Semi Europe.

1. General attention points on the proposed restriction

In principle, a clearly defined procedure for the application, review and eventual extension of exemptions is
necessary, especially in the case of a broad restriction of previously non-declarable substances. The exemptions
currently envisaged are insufficient and do not take into account the relevance of PFAS for a wide range of uses
and possible innovations in the technology industry.

Itis important to foresee clear provisions to allow for products with long lead-times, ordered long before the
application of the restriction, a clear transition period. It is also very unclear in the restriction proposal whether
products which are in stock are to be seen as already put on the market. For the technological industry a proper
working solution has to be found avoiding the destruction of unused equipment. This has also to be seen with the
combination of spare parts and more specific for certain low rotating stocks.

Spare parts and retreated products must in principle, be exempted from the restriction. The repair-as-produced
principle must be applied to the placing of spare parts on the market, wear parts and used parts for the purposes
of sustainability and economic efficiency.

A general exemption is also needed for products that have already been placed on the market for the first time.
Otherwise, they cannot be resold, repaired, maintained, or further processed and placed on the market again asa
component of more complex products/articles. The only option would be disposal.

A derogation is needed on the presence of PFAS in recycled materials, in particular for products that do not
present a risk of PFAS emissions into the environment during use phase.

Industrial applications in closed systems and equipment components and equipment generally do not cause
relevant emissions to the environment when used as intended. Due to the high industrial importance, general
and long-term exemptions are necessary, especially if not technically suitable and environmentally safer
alternatives are known. Risks in the manufacturing and waste phase are better addressed in the relevant
legislation (emissions/occupational health and safety, waste legislation, F-gas regulation).
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2. Theuse of PFAS in heating, ventilation, airconditioning, cooling and refrigeration (HVACR) equipment

2.1. Introduction:

In cooling, heating, air drying and similar applications (broad range of HVCAR equipment) specific refrigerants
gases are used for providing the needed heat transfer exchange. A broad range of gases are used ranging from
the typical Fluorinated-gases, which contain certain PFAS substances (Fluoropolymers) as well as some non-
fluorinated gases. There is a broad range of products designed, ranging from industrial applications towards
commercial and residential HYCAR equipment which contribute highly to the decarbonization effort set by the
European Green Deal.

These products have to comply with multiple regulations, such as:

e CE marking legislations such as Machinery Directive, Pressure equipment directive, low voltage
directive, ....

e Theexisting eco-design directive with a major focus on energy efficiency targets. This directive will be
replaced next year with the Ecodesign for Sustainable Products Regulation (ESPR) broadening the scope
of the obligations towards circular economy objectives putting even more stringent obligations to this
type of products,

e The F-gas regulation, currently under revision, with as major aim to gradually phase down F-gasses with
a high global warming potential,

e Thesectoral Extended producer responsibilities (EPR) such as the take back obligation of waste of
electrical and electronicequipment,

With the current proposed revision of the F-gas regulation, which is also applicable to F-gases under the PFAS
restriction, the European Commission wants to accelerate even more the phasing down of F-gases with high
global warming potential. Most producers have therefore initiated R&D projects to shift to F-gases with lower
global warming potential, typical PFAS. The proposed restriction, which to our knowledge include PFAS for use
of heating and cooling will have an important negative impact on this market. On top of that challenge the
market demand is strongly increasing driven by the decarbonization (electrification) of heating and cooling in
our society. The proposal will result in technologies which are not affordable anymore for the end-users.
Consequently they will have no access anymore to these technologies with (in some regions) health
impacts or in some situations no or limited access to the food and cold supply chain. Furthermore the
European Commission recently adopted the net zero industry act, identifying this technology as strategic for
Europe and hence is focusing on accelerating not only the production in Europe of this type of equipment but also
accelerating the deployment of this technology by the EU Repower strategy.

The product design of a cooling/heating equipment needs to take into account all the different regulations which
are applicable. In order to achieve the energy efficiency targets from the eco-design directive (the future ESPR),
product designs are optimized given the specific used gases for that product. For a given product, there are no
drop in alternatives available as the cooling/heating equipment will either not work anymore or work with a far
lower energy efficiency and become non-compliant with the eco-design regulation. This will lead to an undesired
effect, namely a higher energy consumption. This is contradictory to the targets of becoming the first climate
neutral continent as set in the EU Green Deal. In order to comply with a potential PFAS restriction, all products
using these PFAS as heat exchanger gases need to be completely redesigned. This process is not only challenging
given the broad regulatory environment applicable to these products, but takes typical a long time period of
several years.
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2.2. Impact on the environment (emissions)

The application of PFAS in different cooling applications is highly regulated through different regulatory
frameworks such as:
e F-gasregulation (currently under revision)
e WEEE directive with take back obligation of cooling/heating equipment containing potentially PFAS
e ELVdirective for cooling/heating equipment in vehicles
e Service and maintenance of the cooling agent is limited to certified installers

The dossier submitters indicated the degradation product TFA as main reason to include fluorinated refrigerants
in the restriction proposal. The recent Environmental Effects Assessment Report from the UNEP (EEAP-2022-
Assessment-Report-May2023.pdf (unep.org)) states on page 25 the following on the effects from TFA from
refrigerants:
The increases in trifluoroacetic acid concentrations due to replacements of the ozone-depleting substances are not
expected to pose significant risk to humans or the environment at the present time. Trifluoroacetic acid (TFA) continues
to be found in the environment, including in remote regions, although concentrations are so low that they are currently
very unlikely to have adverse toxicological consequences for humans and ecosystems [105,106]. The accumulated
amount of TFA is expected to increase because of the planned replacement of ODS with short-lived fluorinated chemicals
(Fig.11). However, based on projected future use of these precursors of TFA, no harm is anticipated. There s a large
uncertainty associated with the magnitude of other sources of TFA (e.g., potential natural sources, fluorinated
pesticides, and pharmaceuticals), which do not fall under the purview of the Montreal Protocol. Trifluorodacetic acid has
biological properties that differ significantly from the longer chain polyfluoroalkyl substances (PFAS) and inclusion of
TFA in this larger group of chemicals for regulation would be inconsistent with the risk assessment of TFA.

2.21.  Manufacturing

There are multiple types of heating and cooling equipment manufactured which can contain PFAS. In order to
evaluate the emissions during manufacturing, distinction is made between:

- The production of refrigerants —typical outside of the technological industry. These emissions are
regulated through the Industrial Emissions directive and the applicable environmental permit of the
producers of PFAS. Also the potential emissions of transport and storage are well monitored given the
importance to limit the impact on the greenhouse gas effect of these substances,

- The production of multiple types of cooling and heating equipment, industrial for multiple uses as well as
commercial and residential:

o During manufacturing an extensive leakage test is performed on every cooling/heating
equipment given that emissions of F-gas (PFAS) over the lifetime of the installed product should
be avoided due to the greenhouse gas effect,

o Depending onthe type of product, the cooling/heating equipment can be pre-charged with the
refrigerant or the product is sold without any refrigerant. In the latter case, the certified installer
makes the connection between of the refrigerant network between the in- and outdoor unit and
fills the equipment onsite. Prefilled products are typical stand-alone products and are filled at
the production site of the product. The filling is made without any losses and an adequate
monitoring is foreseen in order to detect and mitigate any leakage.

- Theinstallation of heating and cooling equipment:

o Dependingonthe type of product, the installer will perform after installation another leakage
testin order to test the complete circuit and fill it only after no leakage of the circuit is detected
on the site,

o Some products are integrated in a specificapplication, such as cooling/heating for mobility,
food retail, industrial products such as compressors, .... The filling process can take place during
manufacturing of the heating equipment or at the moment the circuit is integrated in the
application. In both cases leakage tests are always foreseen as well as the avoidance of any spills
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2.2.2.  Usephase

In order to limit the emissions during use phase, there is an obligatory maintenance of major equipment
performed by a certified technician for cooling and heating equipment. Under the current proposal, a12-year
derogation is proposed for service and maintenance of HVACR (heating, ventilation, airconditioning, cooling and
refrigeration equipment. However, it is important to consider extending this derogation beyond a specific time
frame and basing it on the entire lifecycle of the product rather than limitingitin time.

To ensure circularity and align with the sustainability goals of the EU, it is necessary to take into account the
lifetimes of such equipment, which can extend well beyond 12 years on average and up to 30 years for certain
applications. By limiting the derogation in time, there is a risk of premature replacement of HVACR units that
could otherwise be repaired and maintained. Therefore, we recommend introducing a time unlimited derogation
for the service and maintenance of HVACR equipment.

2.2.3. End-of-life phase

The end-of-life for cooling/heating equipment and its refrigerant is typical composed of the following steps:
- Extraction of the refrigerant (PFAS/F-gas) of the equipment by a certified installer
- Different end-of-life management routes, which are in the case of F-gases a legal obligation:
o Destruction through incineration if the refrigerant is too contaminated and hence cannot be
recycled in the same application,
o Recyclingin order to be used again in the same application
Either way, the emissions of the PFAS/F-gas are avoided during this operation.
Some of these equipment fall under take back obligations, such as WEEE and ELV. In these cases, there are clear
legal prescriptions foreseen for the proper extraction and end-of-life management of the F-gas/PFAS.

2.2.4. Estimation of emissions

For F-gas emission there is an extensive inventory existing through greenhouse gas reporting. These estimated
emissions encompass of course the different industrial applications of F-gas but also the different types of F-gas,
some of which are not PFAS substances. This remains of course an estimation but includes all different life-time
stages.

Calculating the share of PFAS emissions in the total estimated F-Gas emissions is however not straight forward as
this depends on the product mix of heating cooling equipment with the specific type of F-gas contained. As well

as the evolutions of the product mix.

2.2.5. Impacton recycling

The recycling route of F-gases has as aim to re-use these F-gases in heating and cooling equipment which will
reduce the production of new F-gases. With the restriction proposal as presented, this option will not be feasible
anymore given that the PFAS cannot be put on the market anymore once the restriction is in place. The only
option left is to destroy these PFAS gases by incineration.

2.3. Proposed derogations

At this moment there are no derogations within the restriction proposal for the use of PFAS as refrigerantin
HVACR equipment. This has huge implications towards the increasing market demand for these applications
with multiple dimensions and conflicting regulatory frameworks each with their own ambitions. The market
increase is due to the transition towards a carbon neutral society for HVACR by electrification (heat pumps).
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The revision of the F-gas regulation strives to gradually phase down F-gases with high greenhouse gas potential
(150) towards F-gasses with lower greenhouse gas potential. The PFAS substances used in HVACR equipment are
on the lower global warming potential gas side of F-gases and multiple products are currently designed in order
to use this F-gas due to the objectives of the F-gas regulation.

The restriction has however as a direct effect that these gases cannot be used anymore once the restriction is in
place and that a much more dramatic shift in R&D has to be accomplished in an even shorter timeframe than
proposed by the already ambitious revised F-gas regulation. This is simply not achievable in the current market
perspective and will potentially lead to a slow-down of the availability of products for the decarbonization of the
HVACR equipment need for multiple industrial, commercial and residential applications.

The restriction has also a directimpact on the installations with PFAS as refrigerant. In fact, the design of this type
of equipment is centered around the type of refrigerant used. This refrigerant cannot be substituted simply by
another refrigerant without a complete re-design of the complete product. Enhancing the life-time of the
installed equipment will not be possible anymore given that the refrigerant will not be available anymore after
the restriction has been putin place, nor can it be recycled.

This means that maintenance of this type of equipment will simply not be feasible. In the case that an existing
equipment has to be maintained and refilled with the adequate refrigerant, this will not be possible anymore and
the complete equipment has to be exchanged. The scenario’s / pathways of the reduction of F-gases incorporates
the need for maintenance while the restriction does not foresee at all this option. It simply prohibits future use,
including for maintenance. The replacement does not necessary involves only the equipment by itself but can
also affect the complete installation such as circuits, industrial products in which they are installed (automotive,
cooling for commercial applications, compressors, transport applications...) , the available cooling/heating for a
given installation, the energy efficiency, the process efficiency in which the equipmentis used... This will lead to
multiple and differentimportant unwanted side effects.

There is a need for a proper derogation for the use of PFAS as refrigerant in HVACR equipmentin order to be in
line with the proposed revised F-gas regulation. A global shift towards non-fluorinated refrigerants is at short
term simply not possible given the broad range of applications and challenges within all the different
applications. Agoria proposes that the restriction of the use of PFAS in HVACR equipment should be broughtin
line with the long-term phase out as foreseen in the F-gas regulation. Itis already challenging for industry to re-
design all the products in the long term to non-fluorinated refrigerants.

There is also a need to ensure that the existing installations can be properly used and maintained over the
lifetime of the products. Therefore, a generic derogation for maintenance should be foreseen in the restriction
proposal.

Based on the above, Agoria request the following derogations for the use of PFAS in HVACR equipment:

- Extension of the transition period of 18 months to 5 years and a time unlimited derogation for the
fluorinated refrigerants used in the HVCAR sector, with a review clause after1oyears. This long
derogation is needed given the high uncertainty of the feasibility of a complete re-design of all types of
HVACR equipment,

- Exemption for the use of PFAS in maintenance, refurbishment, remanufacturing of existing equipment
in order to enhance the lifetime of the equipment.

- Derogation for the export of equipment

- Derogation to ensure proper waste treatment

- Time unlimited derogation for spare parts.
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- The contamination threshold in the restriction proposal is too severe. Regarding fluorinated
impurities, it’s recommended to refer to the threshold of maximum 5.000 ppm for acceptable
impurities as indicated in the AHRI standard 700 2019.

3. High-end sealing applications, filters, gasket, coatings, ...

3.1. Description use

PFAS substances are commonly used in sealings, filters, gaskets, coatings, ... within multiple applications.
Amongst this broad range of applications, there are certainly product applications which are easier to substitute
with a PFAS free alternative and industry is clearly evolving in this substitution. However, in several cases the
PFAS containing application, plays an important role in the product functionality. This is typical under harsh
environments of heat, dust, corrosive substances, fluctuating temperatures, high pressure, etc.. In these cases,
the substitution of this type of application is much more difficult given that no existing feasible alternative is
known to date, which combines the different technical properties needed fora good functioning under the above
mentioned conditions and for which PFAS is delivering through its properties this functionality.

3.2. Emissions over the life cycle

3.2.1.  Manufacturing

The production of the sealing, filter, gasket, coating is mostly not realized within the technological industry,
except some exemptions of very high-end applications (for instance in aerospace applications). Our companies
mostly integrate these elements directly or through suppliers which integrate those PFAS-containing elements in
more complex products/articles. Sometimes these products are even integrated in a complete subcomponent
delivered to our companies, because they are specifically produced to deliver a technical specification. This makes
it for the involved companies even more difficult to identify the potential presence of PFAS within this very broad
application.

During manufacturing of machinery equipment there is no release of PFAS given that the integrity of these
products/articles are not changed at all as it would affect their technical performance. Potential production losses
of these products will be handled commonly with the industrial waste treatment foreseen at industrial plants.

3.2.2.  Usephase

During the use phase, there are no intentional emissions of the PFAS containing sealings, gaskets and/or filters /
coatings. In the case of any malfunctioning of these products, they will be replaced during the use phase. To
prevent malfunctioning of the product, maintenance can be performed which could also involve the preventive
replacement of these products. These operations are executed by professionals in the maintenance field and the
end-of-life products are evacuated and treated as industrial waste. (see below).

Once again it should be mentioned that those high performance sealings, gaskets, filters, mostly contain PFAS
for specific technical reasons and performances, mainly provided by the unique properties of the PFAS. To date
no alternative substances, products are known which can deliver the same mostly combined functionality for
which substitution is challenging. Changing the type of article/product within an existing product would lead in
these cases to a loss of functionality of the product or even an early breakdown of the product. This means that
maintenance should be performed with the same functional sealing as for those applications there is nodrop in
substitute. If the specific type of sealing would not be available anymore in case of the restriction of PFAS, the
product cannot be repaired anymore and becomes obsolete.

3.2.3. End-of-life phase
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The potential waste arising from production, as well as maintenance during the use phase will be dealt with by
proper industrial waste management.

The end-of-life management of the element containing the PFAS article/product, really depends on the type of
element. Within the members of the technological industry a wide array of different types of elements are
manufactured. Some of them are governed by take back obligations, such as waste from electronic and electrical
equipment—WEEE, End-of-life vehicles, batteries, .... Others are typical industrial applications and will be found
in a B2B environment, for production, multiple types of machines, auxiliaries, .... This equipment has mostly a
high value and a long lifetime. The composition is a broad mixture of materials such as a wide range of different
metals and plastics. The PFAS containing products are in volume and weight rather limited in quantity,
approximate less than 1%,but no effective range can be defined due to on the one side the broad range of
different products within a complex supply chain, the complexity of the products as well as the difficulty to
identify properly all PFAS in products.

The end-of-life management and potential emissions depend on multiple elements and are difficult to estimate,
but a qualitative description is given of the known end-of-life management options and the potential emissions.

Specific for WEEE, ELV, batteries, ... the take-back obligations have resulted in recycling value chains which are
focused on a proper pre-treatment to separate different materials streams (typical plastics & metals) to achieve
the foreseen high recycling yields. Itis not clear what the faith of PFAS containing articles/products in this type of
products will be, but the separation process strives mostly to achieve a high value stream of metallic waste which
contains typical a low range of plastic (including potential PFAS) contamination. The main goal is to optimize
recycling efficiency of metals (burning plastic waste is not contributing to metals recycling). Besides that, it helps
to avoid certain contaminants in the metals recycling which can pose a significant environmental impact and it
maximizes the value of the recycled metals.

Cross contamination of the shredding and separation process of PFAS containing products in the metallic stream
could end up in the metallurgical recycling plant. The operation temperature of this metal recycling strongly
depends on the metal which is recycled. It can range from 500 to more than 1.400°C. A recent RVIM report
indicated that PFAS are degraded above this high temperature (except CF4 which is needing a temperature
around 1350°C to have a complete degradation). The most common use of CF4 is however in refrigerants.

The plastic waste stream on the other side can potentially contain quantities of PFAS coming from the
pretreatment activities. The concentration will obviously depend on the amount of plastic versus PFAS
containing sealings and whether there is a mechanical separation process in place of the PFAS containing
polymers. We do not have adequate information whether this is technical and economically feasible. The route
of plastic recycling is either mechanical or chemical recycling. To date however the mechanical recycling options
are most commonly used as there are still challenges in chemical recycling, certainly with regard to high complex
mixtures of plastic waste. The potential emissions of mechanical recycling are rather limited and the containing
PFAS will be found back againin the recycled plastic which could pose some real challenges to plastic recycling
given that the restriction is applicable also to recycled materials with very low concentration limits.

Also for industrial equipment not falling under a take back obligation, the recycling route is in general divided
between metals and plastics and the fate of the PFAS contained will be the same.

Other circular strategies are also possible. Ranging from re-use to remanufacturing, butin that case the
products/articles containing PFAS are mostly exchanged to assure high quality re-use. The replaced
products/articles are following the proper recycling route. Whether this would be possible still with the
restriction proposal in place is not clearat all. But as already mentioned this would be impossible for products
which are functioning under a harsh environment for which multiple properties of PFAS are used to deliver a
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solution and where there are no alternatives to date available. Clearly, as already stated there are no drop-in
alternatives and mostly the design of the entire product has to be changed. In the case of prolonging the timeline
of the productin use, this would simply not be possible anymore and the product becomes obsolete..

3.2.4. Estimations of emissions

This is very difficult to provide given the broad range of uses and applications. As described above, the emissions
during the application are minimal within the technological industry; At the end of the lifetime this is as
described above depending on the recycling route.

3.2.5. Impactonrecycling

The restriction will have mostly an impact on the recycling route of plastics. Those have to be sorted and treated
in order to be compliant with the very stringent low values of PFAS as they should be able to be put on the
market again. To date, no information is available on the current concentrations. Most of the plastics are at this
moment mechanically recycled, without removal of the substances within the plastics. This means that those
plastics will probably contain PFAS levels above the levels allowed within the restriction.

3.3. Timeline for substitution

The substitution of PFAS in the type of applications in articles/products is not straight forward since drop in
alternatives are not always existing. Typical when a combination of different technical properties is needed, the
finding of a substitute becomes difficult since PFAS substances are combining these different properties. These
are elements such as low friction, high and/or low temperature (in combinations), dust, water repellant, chemical
resistance, cryogenics, high and/or low pressures, fire resistance, etc... In those cases the substitution will involve
a complete re-design of the product and typical a drop in alternative is not at hand in one substance/solution.
Without having yet a view on existing alternatives for PFAS in those products/articles, the timeline of this re-
design is rather important.

Important to take into account in this case are also the challenges as well as the unwanted side effects.
Challenges consist mainly in substituting the PFAS product/article whilst keeping the same functionality of the
product as well as complying with all regulatory obligations applicable to the product, such as energy efficiency,
water tightness, machinery directive, ... On the functionality, there are multiple side effects which are very
difficult to avoid. Some examples:
e ChangingaPFASsealingin aerospace by a metal sealing would give the same functionality but with an
important increase in weight (tons) which will highly increase fuel consumption
e Redesignasealingin certain compressors will demand more material given that the high temperature
around the alternative seal has to be ‘evacuated in’ order to avoid for instance early failures due to this
high temperature,
e Sealsare extensively used in industrial installations, with aggressive media, high temperature, ... without
the needed PFAS seals, entire installations can become obsolete given that they have to be redesigned
e Filters are commonly used as air filters in industrial installations. They combine the resistance to high
temperature, corrosive environment, dust repellent, fire protection, ... Drop in alternatives have major
challenges of ensuring the same effective air filtration and operational certainty that for instance the
filters are not getting fire and thus losing their functionality. On top of that they are integrated into an
existing installation.

3.4. Proposed derogation

At this moment, we do not have a clear global view yet of all the applications and the challenges of substitution.
Especially in these cases where the different technical properties of PFAS are combined in the application.
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Given the uncertainty of finding alternatives for these applications, Agoria requests the following derogation in
these specific applications:
- Extension of the transition period of 18 months to 5 years. This long derogation is needed given the high
uncertainty of the feasibility of a complete re-design of all types of equipmentinvolved,
- Exemption for the use of PFAS in maintenance, refurbishment, remanufacturing of existing equipment
in order to enhance the lifetime of the equipment.
- derogation to ensure proper waste treatment time unlimited derogation for spare parts in order
to be able to repair as build. A broad range of the involved equipment have a lifetime well beyond
10 years some even a lifetime of 30 to 50 years

4. Batteries

4.1. Description use

An important use of PFAS, more specifically fluoropolymers, within Li-lon batteries is as binder material for the
metal oxides on the cathode. The use of PFAS is linked towards the different specific technical characteristics of
these PFAS, needed for the functioning of the battery (such as heat resistance). Multiple battery chemistries are
using these types of PFAS as binder material, which are essential to be able to provide for high efficient batteries
for future needs such as electromobility, electronics, ...

Also some more ‘classical’ uses of PFAS in elements such as sealings, gaskets, etc... are equally important given
the environment in which different type of batteries have to function. These are covered in other comments

provide by Agoria and showcase the same challenges.

4.2. Emissions over the life cycle

4.21.  Manufacturing

The manufacturing of the PFAS is covered by the producers of these substances, with amongst others of course
the permitting and the Industrial Emissions Directive. Also the application of this material in the battery
manufacturing is outside of the scope of the members of Agoria and is dealt with the manufacturing of the
battery. However, we do have some production and research towards active battery material and the future
generation of battery chemistry for enhancing amongst others the transition to future carbon neutral
electromobility.

Some batteries are used stand-alone, but typical automotive batteries are assemblies starting from cells,

modules to battery packs. During this assembling, no emissions are to be expected given that these are sealed
modules which are put together into a battery for an electrical vehicle.

4.2.2. Use-phase
During the use phase batteries are designed to keep their integrity with no emissions.

4.2.3. End-of-life phase

At the end-of-life of a battery from an electrical vehicle, several strategies can be envisaged depending on the
state of health of the battery pack but also other elements which are ranging from re-use, remanufacturing for
otherapplications (stationary battery pack) towards recycling.
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Typically as a first step, the battery will be removed from the car. At this moment no emissions are to be expected
given that the removal should keep the integrity of the battery casing. Afterwards, the battery in the casing is
dismantled in a specific facility with appropriate protection equipment to prepare the battery for either re-use or
recycling. At this moment, specific for batteries of electrical vehicles this activity is not yet developed in full scale
given the buildup of the market. Depending on the specific circular strategy, this dismantling should be going in
a certain level of detail, either on the level of modules or on the level of cells

Within the re-use/remanufacturing, the different modules within the battery are typically recombined in a new
stationary battery without changing the composition, without manipulation at the level of the battery chemistry.
This means that the PFAS substances remain contained in the closed battery module and or battery packs.
Exposure in this case is not existing.

The recycling route has as an objective to maximize the recycling yields for several metals which are contained in
the individual cells of the batteries. In that case the individual modules will be further dismantled on the level of
cells to optimize the recycling routes and to obtain the recycling targets as defined in the battery directive.

The individual cells in the battery contain the so called black mass, which is active battery material (metaloxides),
in certain cases graphite, certain fluoropolymers (PFAS), a thin copper foil, ... This black mass is recycled through a
pyrometallurgical process at high temperature (well above 1.400 °C) where all the fluoropolymers are destroyed.
This recycling process is the same process as for the recycling of smaller batteries (Li-lon), whereby of course the
smaller Li-lon batteries are not further dismanteled. The dismantling at the level of the black mass is not done yet
through a large scale industrial operation, given the low amounts of batteries coming back from the end-of-life
market. Given however that these types of batteries contain different hazardous substances, clearly the necessary
protection equipment for human health and environment is already foreseen in the current small scale
operations.

4.4.4. Impact on recycling

The PFAS restriction will currently not have an impact on recycling given that the focus of the recycling is with
regard to the contained critical and strategic materials within the batteries. The PFAS contained in the battery as
binder, will typical be destroyed during the metallic recycling which is happening in pyrometallurgical process at
ultra high temperatures (well above 1.400°C)

4.5. Substitution & Derogation

The substitution of PFAS in multiple different types of batteries, each with their specific technological solution is
challenging. To date there are no alternatives existing for multiple applications of different types PFAS in
batteries such as, binder materials, gaskets, different types of batteries such as solid state/zincair/Lithium,
electrolyte, .... Finding suitable alternatives will take much more time as the proposed generic transition period,
also for those limited applications where substitution would be feasible given the lead time needed given the
complexity of the product, the production chain, the requalification...

Agoria recommends to foresee at least a transition period of 13,5 years with a revision clause for extending this
transition period. For some applications, our estimation are that this period of 13,5 years will be too short given
the estimated timeframe of finding an alternative substance (about 10 years) and the timeframe from testing to
commercialization (another 5 years).
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5. PFAS use in semiconductor production

5.1. Introduction

The recent Chip act of the European Unions focus on increasing the independence of Europe of imported
semiconductors by increasing European production. The semiconductor production is typical a very complex
industrial manufacturing activity for which certain PFAS substances are used. From the starting point of the
announcement of the PFAS restriction, more in-depth research has been done within the European
semiconductor industry to update the identified PFAS uses in order to have a better view on the challenges such a
restriction would mean for the semiconductor industry within Europe.

The semiconductor industry depends highly of:
e Process chemistries,
e Semiconductor manufacturing equipment
e Semiconductor manufacturing infrastructure
e Semiconductor manufacturing support equipment
e Semiconductor devices

All elements are needed to be able for a production capacity within Europe in order to be able to deliver to the
European chipsact and other flagship initiatives such as defined within the Green deal.

5.2. Uses of PFAS within the semiconductor industry

Different types of uses of PFAS were identified in the semi-conductor industry, for more information we refer to
the contribution of Semi Europe. This is a widely complex production process with multiple steps performed
under controlled atmosphere. To give an insight the seven major production steps in which some PFAS is needed
are described below:
¢ Photolithograpy: Photolithography is a patterning process that defines where to add or remove
materials in each step of the fabrication of integrated circuits. Specialized fluorinated organic chemicals
serve several important roles in performing photolithographic patterning processes

e Wetchemical processing: a number of different semiconductor manufacturing operations, including
cleaning, etching, plating and planarization, employ aqueous- or solvent based formulation. Some of
these applications use fluorinated organic chemicals

e Fluorocarbon uses in plasma etch and deposition. Perfluorocarbons (PFCs) and hydrofluorocarbons
(HFCs) are essential gases for directional etching and cleaning of silicon compounds. Silicon and silicon
compounds are the fundamental semiconductor components; they provide the conductive properties of
metal as well as operating as an insulator. Additionally, fluorinated organometallic compounds are
essential for the deposition of metal-containing films.

e HTFs. Many semiconductor manufacturing processes entail physical and chemical processes that require
precisely controlled temperatures, and thus are highly reliant on HTFs. In both cooling and heating
applications, fluorinated HTFs (F-HTFs) help ensure the ability to provide the precise temperature
control required in specific manufacturing operations within the semiconductor fabrication process, and
enable the testing of products to ensure the appropriate performance of semiconductor chips within
finished electronic products.

e Assembly, test and packaging materials. A semiconductor package encloses one or more
semiconductor devices or integrated circuits, protecting the device from the environment. The package
connects the semiconductor to the printed circuit board (PCB); dissipates heat; and provides protection
from the surrounding environment, particularly from moisture, shock/vibration, dust, etc.
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e Semiconductor manufacturing and related equipment (SMRE) and infrastructure articles.
Semiconductor manufacturing facilities and the manufacturing equipment and infrastructure within
them contain a multitude of articles. An article is any object made from one or more substances and
mixtures which during production is given a special shape, surface or design that determines its function
to a greater degree than its chemical composition, whether on its own or in an assembly with other
articles, substances and mixtures. PFAS-containing articles include those made of a fluoropolymer,
articles coated or painted with a fluoropolymer, or other PFAS-containing materials (such as oligomers)
and those made of non-PFAS polymers containing PFAS processing/machining aids or additives. Many
semiconductor manufacturing applications require the use of PFAS-containing articles for safety,
contamination control, resilience and other factors.

e  Pump fluids and lubricants. Semiconductor manufacturing relies on the extensive use of robotics,
automation and vacuum systems to achieve nanometer-scale precision. The use of lubricants, many of
which need to be fluorinated, is essential to the precision and reliability of these systems.

These processes typical take place under highly controlled atmosphere, being cleanroom facilities.

5.3. Timeline for substitution and derogation

For Agoria and the semi-conductor industry it is important to have a proper derogation for the semiconductor
production, which of course should cover also the supply and value chain for this complex manufacturing. Any
failure would have an important negative impact to the future of semiconductor manufacturing within Europe.
The derogation must capture all PFAS uses as identified by Semi Europa and submitted already. The derogation
should be time unlimited as the first identification of the R&D needed for substitution indicate a time line well
beyond 12 years. Therefore Agoria propose to have a revision taking into account progress of R&D within 12 years.

6.

PFAS use in industrial installations

6.1. Description use

Due to the physical properties of PFAS, these substances are used within multiple industrial installations and
equipmentin a wide range of industries, such as metals productions, chemicals and pharmaceutical industry
waste incineration ... and this in multiple applications, such as:

e Sealings, gaskets in piping, industrial processes,

Filters for air emissions

Filters for waste water treatment plants

Protective industrial clothing,

In these applications, most of the PFAS containing articles have a specific function which is linked to different
combinations of the properties of PFAS and ensures the well-functioning of the application. Sealing, gaskets
s typical ensures that liquid/gasses is not leaking under different circumstances, with typical the use of PFAS
containing material for situations which are challenging such as corrosion, temperature, pressure, oil, dust,
water etc... Filtersinindustrial applications can have different functions, such as filtration of all kinds of
water (with a broad range of temperature, air filtration, off-gas filtration, with corrosive substances, high
temperatures, humidity, pressure,etc...

These products are typical important parts of the well functioning of an industrial installation, with as aim to
avoid the impact of the substances in the installation on the environment due to spills, emissions to air,
water, soil, ... mostly of aggressive or hazardous substances. Reason why these types of products are under a
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regular maintenance scheme in order to assure the proper functioning of their role. Installation safety is
important to avoid incidents which could have a negative impact on the environment.

6.2. Emissions over the life time

6.21. Manufacturing

The manufacturing of the PFAS is covered by the producers of these substances, with amongst others of course
the permitting and the Industrial Emissions Directive. The manufacturing of seals, gaskets, filters are sometime
performed within the technological industry and also in that case, the emissions should (can be) regulated
through the environmental permit.

6.2.2.  Usephase

According to our knowledge to date there are no emissions during the use phase. The use of sealings and gaskets
is the same application as in other products.

6.2.3. Endoflife phase

Several situations exists during end-of-life. The most common is the end-of-life of the product due to
maintenance/repair. At that moment the product is isolated from the installation which is under maintenance
and replaced by a new equipment. At that moment the end-of-life product is evacuated and treated accordingly
within the value chain of industrial waste.

For sealings, gaskets, this involves either a recycling or incineration route — see section on sealings. For filters for
off-gas and water treatment, typical this filter is charged with materials which are hazardous. The end-of-life
management is typical hazardous waste treatment. It is not clear whether this involves a destruction of the
material but this type of products at the end-of-life are not recycled but landfilled or incinerated. We do not have
any knowledge about the potential emissions in this case.

6.2.4. Estimation of emissions of PFAS

No clear information available to date.

6.2.5. Impacton recycling

For sealings see section on sealings. Filters as well as protective industrial clothing is typical not recycled after the
lifetime but follows the route of incineration. For filters, due to the fact that they are charged with other
materials, the waste is in most of the time hazardous waste which is treated accordingly.

6.3. Timeline for substitution

For the sealings and gaskets, the same problem of the timeline of substitution is existing as the use of sealings —
see comments above. For filters in industrial installations there is also no timeline available for substitution.
Given that these type of products are regular maintained in order to assure the well functioning of the product,
combined with the fact that there are no drop in alternatives, the restriction would have a dramaticimpact on
existing industrial installations which should be completely reviewed and rebuild once the restriction is in place
as there is the need of maintenance and replacement which will not be feasible anymore. In fact a filter is
designed for a specific use (filtring effect on hazardous substance with a certain performance under certain
conditions —temparture, pressure, corrosivity ..to protect the environment). Simply putting a similar filter from
size without PFAS would have impacts on the performance of the installation towards environmental protection
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and efficiency of filtration. One element is for instance the increased potential of fire in the filter installation with
as major incident a malfunctioning of the filter with an impact on the environment and a shut down of the
installation. In short; it would consist a major negative impact to a lot of companies which would have to stop
operations until an alternative installation with the same environmental performance is build.

This type of installations have typical a high CAPEX and a long life time, if the maintenance is well performed.
The CAPEX for environmental protection can go up to 50% of the total CAPEX installed which would have an

important impact on this kind of substitution.

6.4. Proposed derogations

At this moment there is no information available on viable alternatives. Specific for filters needed for off-gas and
waste water treatment, several elements have to be taken into account, such as efficiency of the solution in order
to ensure a proper protection of the environment, operational safety, but also costs such as adaptation of the
installation, etc... Given that on the one side the zero pollution agenda of the European Commission strives at
further reductions of industrial emissions, the current challenge of finding suitable equipment which can provide
lower emissions and the crucial role of PFAS at this stage in this type of equipment, it seems clear to Agoria that
solutions at short term are not feasible. On top, for installations falling under the IED, this challenges is tackled
through the revisions of the BREF's in which this topic could be looked into.

Therefore Agoria proposes for industrial installation to have a derogation which is linked to the finding of
alternatives within the BREF revision process in order to assure that the environmental performance is not
compromised and that the timeframe of an eventual restriction is linked to the availability of viable alternatives.
Otherwise, there will be a regrettable substitution with higher (other) environmental emissions and without
clearview on the actual impact on the environment of the use of PFAS in filters.

Given the high potential impact on industrial installation it is strictly necessary to provide a clear derogation for
maintenance and repair for this type of installations (filters, sealings, gaskets, ...). This should not be timebound.

Given the uncertainty of finding alternatives for these applications, Agoria request the following derogation in

these broad applications in which the PFAS is used for which different technical properties are combined:

e Extension of the transition period of 18 months to 5 years and a time unlimited derogation for the use of PFAS
in these applications, with a review clause after1oyears. This long derogation is needed given the high
uncertainty of the feasibility of substitution combined with the long life time of existing industrial
installations making use of these applications,

e Exemption for the use of PFAS in maintenance, of existing equipment over the lifetime of the industrial
installation which can be long 30-50 years given the high CAPEX involve
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Input to ECHA public consultation on the universal PFAS restriction
proposal

Norwegian Hydrogen Forum refers to the consultation on the universal PFAS restriction proposal
published 22.03.23. NHF appreciates the opportunity to give feedback to ECHA and we hope our
input will be considered as useful.

Norwegian Hydrogen Forum (NHF) is a national non-profit member organization, which promotes
the advantages of hydrogen and ammonia as energy carriers. Our members span the whole
hydrogen value chain, from production to end-use, including industry, public authorities and
academia. We are actively promoting our members' interests towards public authorities and
decision makers, to contribute to improved regulatory framework conditions and strong financial
support schemes. NHF also disseminate key information in Norway on hydrogen and ammonia
research and technology commercialization, market trends and international policy making. NHF
is a member of Hydrogen Europe and supports their formal position on the topic.

Main take aways

e Hydrogen is essential if we are to reach the climate targets, and a ban of PFAS would
jeopardize the highly important work that the EU and Norway are doing to reach the
climate goals in the Paris agreement.

e Fluoropolymers are used in electrolysers, fuel cells and other crucial technologies
throughout the hydrogen value chain.

e There are no alternatives available on the market today or in the foreseeable future.

e The PFAS types used in the hydrogen industry are by the OECD criteria to be defined as
‘polymers of low concern’ (PLC) and verifiably do not pose a risk to human health or the
environment.

e Fuel cells and electrolyser manufacturers and their suppliers should be exempted from the
proposed fluoropolymer ban.

e EU and Norway should intensify the research on alternatives for PFAS in hydrogen
technology so that PFAS can be replaced as soon as possible.

Norsk Postadresse Besgksadresse

Hydrogenforum co/ Kunnskapsbyen Lillestrgm Kunnskapsbyens Hus Org.nr. NO 980 573 281 MVA
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Hydrogen is essential to reach the climate goals

Hydrogen produced by using electrolysers and renewable energy is considered a zero-emission
energy carrier. Hydrogen is one of the key pillars to decarbonise the global energy system and hard
to abate sectors.!

The new EU Chemicals Strategy for Sustainability set in 2020 out the plan to bring the European
Union’s framework on chemical regulation in line with the increased targets of the Green Deal. Since
then, geopolitical and climate-related developments have accelerated this ambition further, raising
the goals through Fit for 55 and REPowerEU. To achieve the European ambition of 20 million tonnes
of hydrogen consumption by the end of the decade, and to meet Green Deal objectives and replace
Russian gas as soon as possible, the European hydrogen industry must reach an annual
manufacturing capacity of 25 GW of electrolyser by 2025. This target is endorsed by the Electrolyser
Partnership to reach 10 million tonnes of hydrogen produced in Europe, corresponding to 100 GW
of electrolysis capacity by 2030.

According to a report made by MENON in 20222, the hydrogen industry in Norway will by 2030 have
83 billion NOK (roughly €7,2 billion) in revenue with 5 800 people employed. On a European scale,
the hydrogen industry, including only electrolysers and fuel cells, is estimated to sustain up to

200 000 direct jobs and 260 000 indirect within 10 years in a market with a potential value of €820
billion, employing 5.4 million jobs by the middle of the century.3

Use of PFAS in the hydrogen sector
Fluoropolymers, considered a PFAS subtype, are used in the hydrogen value chain to manufacture

proton exchange membranes (PEM) electrolysers, alkaline electrolysers, and fuel cells, as binder
materials in the electrodes, both anode and cathode, and as a component of the gas diffusion layers
(GDLs). Moreover, fluoropolymers are used for gaskets and sealings in most electrolyser and fuel cell
types, and in parts of the transport and distribution system in valves.

Electrolysers:
There are different types of electrolysers on the market, but the two most known types are PEM and

Alkaline. For the Alkaline electrolyser, the PFAS ban will have a direct impact on the system level,
while the PEM electrolyser will be affected directly on a stack level.

1 https://www.iea.org/energy-system/low-emission-fuels/hydrogen

2 Winje et.al (2022) «Verdien av den norske hydrogennaeringen» Retrieved on: https://www.menon.no/wp-
content/uploads/2022-134-Verdien-av-den-norske-hydrogennaeringen-1.pdf

3 Hydrogen Europe Position Paper on PFAS (2023), retrieved on: https://hydrogeneurope.eu/wp-
content/uploads/2023/02/Hydrogen-Europe-position-paper-on-PFAS-ban v12 FINAL.pdf
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The membrane is an essential component of the membrane electrodes assemblies (MEA) for both
the fuel cells and electrolysers. The membrane has three roles, (1) to isolate the electrodes from
each other electrically and to prevent a short circuit, (2) to act as electrolyte and conduct protons
from anode to cathode, and (3) to provide a mechanical barrier to the MEA, especially to make sure
oxygen and hydrogen stays separated. Materials containing ionomers that carry sulfonic acid groups
(SOsH) provides the best association of conductivity, chemical stability and mechanical strength.
These are most commonly reinforced by PTFE such as Nafion®, Forblue® S, Aquivion®, 3M
Corporation ionomers.* According to the global electrolyser company Nel, the most irreplicable PFAS
in their PEM cell stacks is the Nafion and there is no viable alternative.

PFAS is also used in the electrodes (anode and cathode). These are attached to the membrane, and
depending on the type of membrane, contain a certain type and amount ionomers. It enables an
ionic connection between membrane and active catalyst sites, which is necessary for the overall
function of the electrolyser or fuel cell. Another essential characteristic of perfluoropolymers that is
essential for a high performance, is the property of high oxygen permeability to keep the catalyst
particles accessible for reactant gases.

In several applications within the hydrogen industry, PTFE is also used as a coating material to
protect surfaces and structures from harsh processing conditions. Fluoropolymers are for instance
used in Alkaline Electrolysis technologies where warm caustic solutions require extensive surface
protection.

PEM fuel cell and Gas Diffusion Layers (GDL):
The proton-exchange membrane fuel cell (PEMFC) is the most suited fuel cell technology for

transportation applications, whose role is to produce electrical energy directly from its hydrogen
fuel. This is due to its compactness, high power density, and quick start-up/shut-down ability. The
PEMFC electrolyte is the perfluorosulfonic acid (PFSA) polymer membrane, more commonly known
under its most famous trademark Nafion. This membrane conducts protons from the anode to the
cathode during operation, being the source of the name of this fuel cell technology. No other
material currently exists that can match this material’s overall properties i.e. performance and
stability. The same material is also used in the electrocatalyst layers on the anode and cathode side
to utilize a larger degree of the catalyst material. PTFE is used in the porous carbon-based gas
diffusion layers (GDLs) to increase their hydrophobicity, thereby preventing flooding of their pores,
which would otherwise block the gas flow to the electrocatalyst layers. PFAS can also exist in
different sealings in the PEMFC.

4Sood et.al (2016) “Electrospun Nanofibre Composite Polymer Electrolyte Fuel Cell and Electrolysis
Membranes”. Retrieved on: https://hal.science/hal-01342720/document
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Hydrogen refueling stations (HRS):

Due to their characteristics, PTFE (nylon bands) is used in a variety of applications in HRS. Including
in valves, flow meters and dispensers in addition to being key in hydrogen compressors.

Transport and storage:

Fluoropolymers are also used in infrastructure and storage applications. In aboveground storage
applications, PTFE, PFA and ETFE are used in lining materials, packing rings and valve internal seal.
In gas grids, PFSA ionomers and PTFE are used as key materials in mechanical compression,
electrochemical compression (proton exchange membranes), cryogenic impression and in
volumetric compression. Fluoropolymers are also being used as gas separating membranes. To
achieve low friction and wear, and good seal and fitting in valves and joints, PTFE (including Teflon-
types), PEEK and Viton are used. In cryogenic liquid hydrogen carrier solutions, PTFE and FKM are
utilized for compact heat exchange technologies and PTFE are used in cooling systems for catalysis,
and as equipment insulation and cryogenic vessels. Fluoropolymers are similarly used in sealing
materials in valves and compressors in liquid organic hydrogen carrier (LOHC) technologies. Even for
the transport of gaseous and liquid hydrogen by road and water transport, and for onshore storage
of bulk liquid hydrogen, fluoropolymers, such as ETFE and PFA in compounds in addition to PTFE are
used. PTFE is used in compressors in such transfer systems to achieve sufficiently low friction and
long lifetime. PFAS emissions from the hydrogen industry

PFAS are increasingly detected as environmental pollutants, and some are linked to negative effects
on human health. Some types of PFAS are known to persist in the environment longer than any
other synthetic substance and are difficult to remediate. PFAS is often found in the groundwater and
drinking water. It has been demonstrated that most fluoropolymers used in the hydrogen value
chain meet the OECD criteria to be defined as ‘polymers of low concern’ (PLC). They verifiably do
not pose a risk to human health or the environment as they do not dissolve or contaminate water,
are not found in drinking water, and cannot enter or accumulate in a person’s bloodstream.® 7 As
well as being categorized as polymers of low concern, electrolysers and fuel cell applications are
produced and used in highly controlled industrial environments where their emissions are easier to
control.

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

6 Henry et.al (2018), “A critical review of the application of polymer of low concern regulatory criteria to
fluoropolymers». Retrieved on: https://setac.onlinelibrary.wiley.com/doi/10.1002 /ieam.4035

7Korzeniowski et.al (2022), “A critical review of the application of polymer of low concern regulatory criteria to
fluoropolymers Il: Fluoroplastics and fluoroelastomers “Retrieved on:
https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646
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There is still work being done regarding the end of life for the different applications, but as they
contain highly valuable materials, there is an economic incentive to recycling and reusing the
materials.

Alternatives to PFAS in hydrogen technology

There are no alternatives to perfluorinated membranes commercially available today or in the
foreseen future. An alternative must be able to offer the same durability, gas permeability,
thermomechanical performance, and efficiency as today’s products. To be economically viable,
electrolysers need to run at least 5 000 — 8 000 hours a year for up to 10 years, meaning an
operational lifetime of at least 50 000 hours.

There are important R&D efforts going into researching alternatives to fluoropolymers. During the
last 5-6 years, the major membrane manufacturers have invested profoundly, and recent
improvements have enabled further cost and performance improvements in fluorocarbon
membranes. But they are still inferior in terms of duration and stability. Alternative materials that
are currently being studied are hydrocarbon sulfonated polymers. In an internal test done by Nel,
the hydrocarbon membranes resulted in cell failure around the 10-hour mark due to the hydrogen
level in the oxygen rising rapidly. This is typical of hydrocarbon membrane technology that exists
today. Comprehensive R&D efforts are still needed to find viable solutions for replacements. Over
fifty years of development place fluorocarbon membranes in an outstanding position for building
electrolysers and fuel cells. Even after half a decade of development on alternatives, they still do not
reach the necessary technical requirements.

In the short term, there is a significant potential for reducing the amounts of PFSA materials used in
electrolysers and fuel cells per produced unit, as both the goals of reduced costs and improved
performance is related to reducing the membrane thickness. For example, the technology
developed by the Norwegian company Hystar will enable a reduction of PFSA use in PEM
electrolysers by up to 90 %.

In the longer term, it is possible that fluorine-free membranes will be developed. Using
fluoropolymers is expensive which is an incentive to look for a substitute. Finding a good substitute
with high performance and no environmental or health related negative effects will be a competitive
advantage for the companies.

There are some new research of low technology readiness level (TRL) going on in laboratories, and
these efforts should be further supported. To be of commercial value, the product needs to be of
the same key performance indicators (KPI) as today’s solutions. Hydrocarbon membranes are as
mentioned a future possibility but needs to achieve the same KPI as today’s technologies first. After
achieving this, the technology needs to be commercialised and integrated into original equipment
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manufacturer (OEM) products and then introduced into the marketplace. This is a process that takes
time and is not foreseen to happen within the next 10 years.

Overall, it remains clear that research will not yield the results needed in time to allow the industry
to replace today’s products containing PFAS for the establishment of a hydrogen economy in Europe,
and to achieve the goals of the Hydrogen Strategy and the European Green Deal.

Consequences of a ban of PFAS for the hydrogen industry

A rushed PFAS ban without granting any exemptions for applications in the hydrogen sector would
have destructive effects on an industry in growth that is needed if we are to reach the climate goals.
It would jeopardise the achievement of the EU’s Hydrogen Strategy, REPowerEU targets and of the
Green Deal objectives. A ban of PFAS with no exemption for the use of fluoropolymers across the
hydrogen value chain, would also have devastating consequences for the hydrogen industry, from
the jobs to revenues it provides and will provide, and will be a substantial barrier for the
development of the hydrogen economy.

Due to EUs high ambitions for hydrogen, a lot of support has already been given to further develop
the hydrogen value chain. If the PFAS ban goes through with no exemption for the fluoropolymers

used in these technologies, the framework conditions for the industry will change dramatically. By

changing the framework conditions with a short timeframe, 5 + 1,5 years, as suggested in the ban,

the support already invested in further development will be of no value.

The same applies in Norway. Through the Norwegian Research Council, the government has
invested in hydrogen research and innovation through several FME projects® where 2 out of 9
centres have developed solutions that are directly or indirectly depending on PFAS. Furthermore, in
the call for new FMEs and research infrastructure there are consortiums that now will apply for a
continuation of this innovative research. A banning of PFAS will put these investments from the
Research Council with a big question related to foresight.

Furthermore, the European hydrogen industry is competing on a global market with companies
from for instance the US and China. A ban on all PFAS will also affect the European companies’
competitiveness.

8 Centres for Environment-friendly Energy Research (forskningsradet.no)
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® Hydrogenforum

Summary and recommendations

Both electrolysers and fuel cells are considered fundamental technologies in the hydrogen industry
and there are no alternative materials to PFAS available in the market today or in the foreseeable
future that meets the requirements needed. Electrolysers and fuel cell applications are produced
and used in highly controlled industrial environments. Furthermore, the PFAS used meets the OECD
criteria to be defined as ‘polymers of low concern’ (PLC). Recycling and reusing of the materials are
also actively investigated due to their initial high cost and to elevate their environmental impact.

Instead of banning the use of fluoropolymers in key applications in the hydrogen industry, the
restriction should focus on substances that present an unacceptable risk in line with REACH
regulation. There should therefore be an exemption for the use of PFAS in the hydrogen industry.

NHF recommends an exemption for use of PFAS in the hydrogen industry, and that EU as soon as
possible put in place a framework incentivising:
a) best practices for the manufacturing, use and end-of-life stages of fluoropolymers,

implementing circular economy practices across value chains in the short and medium term,
and

b) research into finding non-fluoropolymer alternatives that could reach the same KPIs as
fluoropolymers offer in the medium to long term.

With kind regards
Norwegian Hydrogen Forum

Ingebjgrg Telnes Wilhelmsen

Page 7





		Input to ECHA public consultation on the universal PFAS restriction proposal

		Use of PFAS in the hydrogen sector






image7.emf
ref_9537_public.pdf


ref_9537_public.pdf
E'; EUROPEAN
TYRE & RUBBER

manufacturers’
assoclation

ASSESSMENT

Of the impacts of a potential restriction of per-and
polyfluoroalkyl substances (PFAS) on the tyre & rubber
industry

SUBSTANCE: Per- and polyfluoroalkyl substances (PFAS)

FROM: European Tyre & Rubber Manufacturers Association (ETRMA)
USE: in general rubber goods and the tyre manufacturing process
DATE: 22 September 2023

PREPARED BY:

EPPA SA/NV

Place du Luxembourg 2
1050 Brussels, Belgium

EU transparency register: 31367501249-92

FOR:

ETRMA

European Tyre & Rubber Manufacturers’ Association
Avenue d’Auderghem 22 — 28, box 9

1040 Brussels

Tel. +32 2218 49 40

info@etrma.org

This position and consultation response is a majority opinion and not all ETRMA Members agree.
Consequently, those Members are not bound by this position.

ETRMA





X
ETRMA — PFAS Restriction E%
EUROPEAN
TYRE & RUBBER
manufacturers’
assoclation
Abbreviations

BPA  Bisphenol A

BPAF Bisphenol AF

CAR  Competent Authority Report

DU Downstream users

EBIT  Earnings Before Interest and Taxes

ECHA European Chemicals Agency

EEA European Economic Area

ETFE Ethylene-tetrafluoroethylene copolymer

EU European Union

EUR  Euro (currency)

FP Fluoropolymers

FTE Full Time Employee

FFKM Perfluorine Kautschuk Material (perfluorelastomer materials)
IP Intellectual Property

NPV  Net Present Value

OECD Organization for Economic Co-operation and Development
PFAS Per- and Polyfluoroalkyl Substances

PMT Persistent, Mobile, and Toxic

PTFE Polytetrafluoroethylene

RAC Risk Assessment Committee

R&D Research and Development

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
SEA Socio-Economic Analysis

SEAC Committee for Socio-Economic Analysis

SVHC Substance of Very High Concern

TFM  Modified Tetrafluoroethylene

VPvM Very Persistent and Very Mobile





ETRMA — PFAS Restriction E}" R

TYRE & RUBBER
manufacturers’
assoclation

Contents

ABBREVIATIONS 2
EXECUTIVE SUMMARY 5
MAIN FINDINGS 5
PURPOSE AND METHODOLOGY 8
1. SCIENTIFIC REVIEW OF THE BASES OF THE RESTRICTION PROPOSAL 10
1.1. ANALYSIS OF THE SCOPE OF THE RESTRICTION 10
1.2. FLUORINATED SURFACTANTS 12
1.3. FOCUS ON FLUOROPOLYMERS AND FLUOROELASTOMERS 12
2. USE OF PFAS IN RUBBER GOODS AND TYRE MANUFACTURING PROCESS 14
2.1. RUBBER GOODS AND THEIR VALUE CHAIN 14
2.1.1. TECHNICAL FUNCTIONS AND PERFORMANCE OF PFAS IN GRG 16
2.1.2. MAIN FLUOROPOLYMERS USED IN RUBBER GOODS 18
2.1.3. FLUOROPOLYMERS COATINGS OF NON-PFAS MATERIALS 23
2.1.4. EXAMPLES OF DOWNSTREAM USES OF RUBBER GOODS 24
2.1.4.1. Automotive 24
2.1.4.2. Aerospace 27
2.1.4.3. Medical devices and medical applications 29
2.1.4.4. Other sectoral uses 33
2.1.5. TENTATIVE LIFE-CYCLE ANALYSIS FOR GRG SECTOR 36
2.2. TYRE PRODUCTS AND THEIR VALUE CHAIN 39
2.2.1. USE OF FLUOROPOLYMERS IN THE TYRE MANUFACTURING PROCESS 41
3. CHALLENGES RELATED TO THE SUBSTITUTION 43
3.1. TYPICAL INNOVATION PROCESS AND TIMING 43
3.2. IN GENERAL RUBBER GOODS 44
3.2.1. HEALTHCARE APPLICATIONS 53
3.3. INTYRES MANUFACTURING 55
3.4. CONCLUSIONS 56
4. SOCIO-ECONOMIC IMPACTS 58
4.1. ECONOMIC AND SOCIAL IMPACTS FROM UNEMPLOYMENT 58
4.2. \WIDER ECONOMIC IMPACTS 61
4.2.1. IMPACT ON COMPETITIVENESS 61
4.2.2. |IMPACT ON DOWNSTREAM USERS 62
4.2.2.1. Automotive industry 62





ETRMA — PFAS Restriction

E& EUROPEAN
TYRE & RUBBER

manufacturers’
assoclation

4.2.2.2. Aerospace industry 63
4.2.2.3. Medical devices and applications 65
4.2.2.4. Oil &gas 65
4.2.2.5. Semiconductors / electronics 66
4.2.2.6. Energy applications, including batteries and hydrogen 66
4.2.2.7. Non-exhaustive list of impacted downstream industries 67
4.2.3. IMPACT ON EU TRADE BALANCE: 68
4.2.4. IMPACT ON INNOVATION: 68
CONCLUSION 69
ANNEX | = SOCIAL IMPACTS 70






ETRMA — PFAS Restriction Equ R

TYRE & RUBBER
manufacturers’
assoclation

Executive Summary

This Impact Assessment report focuses on fluoropolymers used in rubber goods applications and the
tyre manufacturing process. It has been prepared by EPPA? at the request of European Tyre & Rubber
Manufacturers Association (ETRMA) with the intention of providing EU regulators with evidence-based
findings on the social and economic impacts that are expected to occur should this group of substances
be restricted under REACH.

The assessment has been conducted in accordance with the existing official guidance from ECHA
under REACH,? and it is based on information and data gathered from major tyre and rubber goods
manufacturers members of ETRMA. The assessment is, therefore, highly representative and can serve
as a basis for defining the anticipated socio-economic impacts resulting from a restriction of PFAS
chemicals.

This report is a continuation of ETRMA's first contribution to the July 2021 call for evidence. The
purpose of this contribution is to establish the scale and impact of a PFAS restriction on the tyre and
General Rubber Goods (GRG) sectors. Due to the complexity of the definition and broad restriction,
scope, ETRMA members are still assessing the presence of PFAS and evaluating the impacts on the
tyre and GRG sector. Therefore, the data presented and estimates are very conservative. ETRMA will
submit a more detailed analysis during the next ECHA consultation.

Main findings

= Properties and uses:
o ETRMA members use mainly fluoropolymers, alongside BPAF as a cross-linking

agent, which are part of the PFAS substance family, to produce rubber goods.
=  Forthe General Rubber Goods (GRG) sector, fluoropolymers, and in particular
fluoroelastomers, are used in the manufacturing process of rubber articles.
They are also used in the machinery and equipment required for the
manufacturing of rubber articles.
=  For the production of tyres, fluoropolymers are not used as raw materials nor
components, but FPs are only used in the functioning of some machinery and
equipment during the production of tyres.
o Fluoropolymers meet unique properties such as being virtually chemically inert,
non-wetting, non-sticking, and highly resistant to temperature and wear (with low

migration values).

1 www.eppa.com

2 The ECHA Guideline for an SEA to be used in REACH Application for Authorisation is available at:
https://echa.europa.eu/documents/10162/23036412/sea_authorisation en.pdf/aadf96ec-fbfa-4bc7-9740-a3f6ceb68ebe




http://www.eppa.com/

https://echa.europa.eu/documents/10162/23036412/sea_authorisation_en.pdf/aadf96ec-fbfa-4bc7-9740-a3f6ceb68e6e



ETRMA — PFAS Restriction

E'{ EUROPEAN
TYRE & RUBBER

manufacturers’
assoclation

Fluoropolymers used by the rubber industry, such as FKM or PTFE are
chemically, thermally and biologically stable; they do not present significant
toxicological concerns and cannot degrade into other smaller PFAS. They are
used during the manufacturing phase of the different rubber articles to give
the finished product special properties, such as avoiding surface corrosion in
extreme conditions.

The machinery used throughout the entire tyre production, from the rubber
compounding phases until the last curing stage, requires strong anti-sticking
properties, and for this purpose, fluoropolymer coatings are needed.

o Fluoropolymers specific properties make them irreplaceable in a series of

technological applications, such as in automotive, aerospace, defence, medical

devices, semiconductors, industrial machinery and equipment, energy, oil and gas,

many of which of great value for European society, being the basis for digital and

green transitions, for example, lithium-ion batteries for electric mobility.

® |ife-cycle assessment:

o Fluoropolymers are considered to be polymers of low concern posing negligeable

risks to human health and the environment.

o The releases to the environment of polymeric PFAS used in rubber goods and the

tyre manufacturing process are expected to be low:

during the manufacturing phase, releases appear to be low thanks to the
various risk management measures in place and the professional settings;
during the use phase, thanks to the stability and non-degradability of
fluoropolymers, no significant amount of non-polymeric PFAS is present in
the fluoropolymers and therefore the release of non-polymeric PFAS could be
considered negligeable during the product lifetime;

finally, during the end-of-life phase, any potential polymeric PFAS release
would mainly be due to the inadequate treatment of end-of-life general
rubber goods articles containing fluoropolymers, as those are treated as
industrial waste by professionals.

o Further measures to address any potential release through the manufacturing of

rubber articles and tyres, and through the collection, sorting and process of end-of-
life would effectively control the risk for emission of PFAS from rubber articles

containing fluoropolymers.

® Substitution efforts:

o To date, there are no technically suitable and economically viable alternatives.
Finding alternatives and substitution (if possible) is highly time-consuming process
due to the complexity and to the number of the affected products. This cannot be
achieved in the 18-month transition time proposed by the Dossier submitter.
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= In the GRG sector, fluoroelastomers, or in general fluoropolymers are used

only in applications where operating conditions require their unique
properties, and there are no known alternatives to their current uses where
fluoropolymers are crucial to ensuring the safety and durability of the
products.
= |n tyre manufacturing applications, due to the unique characteristics of
fluoropolymers (anti-sticking, low coefficient of friction, resistant to wear),
there are no known alternatives that are currently available for uses of
polymeric PFAS, or, more precisely, fluoropolymers, where they are used as
lubricants and non-stick coatings, under harsh conditions or for safe
functioning and safety of equipment. This use was not identified as such in the
restriction proposal.
o From the general availability of a technically feasible alternative, ETRMA member

companies estimated that more than 15 years are necessary to complete transition

activities (i.e., implementing the substitution of PFAS) from the moment when an
alternative is identified, which is not the case.

® Socio-Economic impacts:
o The total monetized impact of including fluoropolymers in the scope of the proposed

restriction on the GRG and tyre industry is estimated at 1.4 billion EUR, including:
the total economic impact in the EEA for more than 404 million EUR and social costs
of unemployment estimated at > 1 billion EUR. The estimates reported in this Impact

Assessment report should be considered as a lower bound of the expected impacts
of a potential ban. Further analysis is required to provide sector-specific impacts and
more precise figures for social and environmental risks.

o Therefore, the cost-effectiveness ratio is expected to be considerable and the

restriction for the tyre & rubber sector highly disproportionate because only

applying to a minor contributor of the total PFAS input in the environment.

o Furthermore, the restriction will have wider economic impact such as:
= a major competitiveness loss to many downstream user industries, such as
(non-exhaustive list) automotive, aerospace, defence, medical devices,
semiconductors, industrial machinery and equipment, energy, oil and gas.
= aloss of competitiveness as rubber goods made of fluoropolymers for critical
strategic applications will not be available for use in the EEA, while still
available in the rest of the World.
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ETRMA request

Scientific knowledge on polymeric PFAS shows that fluoropolymers are of low concern, being
chemically, thermally and biologically stable. Therefore, they should not be included in the scope

of the proposed restriction in the same way as non-polymeric PFAS, and major data gaps need to

be addressed before any regulatory provision is considered.

If fluoropolymers are not excluded from the scope, considering that the duration of derogations is

granted according to the availability of suitable alternatives, a time-unlimited derogation is
requested for their placing on the market and uses in the general rubber goods and in tyre

manufacturing processes. This request is founded on the absence of any technically and

economically viable alternatives to date. It should be noted that a minimum of 15 years would be
necessary to transition to any substitute once it becomes accessible, and the socio-economic
consequences of such a change would be disproportionate.

Furthermore, such a derogation should be granted to avoid important shortages of tyres and
rubber goods which are essential to automotive, health, aerospace and defence, food, energy, oil
and gas, marine, nuclear, digital industries. The impacts on society in the EEA could be considered

as disproportionate compared to the benefits of this restriction.

All above-mentioned statements are reasonably founded on evidence-based results of a survey, as
presented in this report. It must be noted that the United Kingdom has already excluded
fluoropolymers from their PFAS restriction on the basis of the scientific knowledge mentioned
above.

This is a preliminary assessment. ETRMA is planning a full-fledged SEA that will be submitted later in
the ECHA consultation process.

Purpose and methodology

On 13 January 2023, the Competent Authorities (CAs) of the Netherlands, Germany, Sweden,
Denmark, and Norway submitted a joint proposal to ECHA for a restriction under REACH of a broad
group of Per- and polyfluoroalkyl substances (PFAS). The proposed restriction aims to limit the risks to
the environment and human health from the manufacture, placing on the market and use of a wide
range of PFAS through a new entry in Annex XVII of the REACH.3

3Regulation (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), establishing a European Chemicals Agency,
amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No
1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC.

8
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The submission proposal has been sent to ECHA, and both RAC and SEAC will provide an opinion. Once
this phase is finalised, the proposal and the opinions of RAC and SEAC will be forwarded to the
European Commission for decision-making with the Member States in the REACH committee. The
entry into force of a potential restriction is currently anticipated to take place at the earliest in 2027
(year of the proposed entry into force of the proposed restriction plus 18 months of transition period).

PFAS are a group of more than 10,000 synthetic (i.e., man-made) chemicals that are ingredients in
various consumer and industrial products. The German authorities proposed in May 2017 criteria for
identifying such chemicals in the context of EU REACH Regulation (EC) No 1907/2006. Substances
meeting these criteria are referred to as either persistent, mobile, and toxic (PMT) or very persistent
and very mobile (vPvM), although those properties do not apply to all the chemicals included in the
broad OECD definition used as the basis for the current PFAS restriction proposal. Many PFAS are
efficient surfactants or surface protectors because of the perfluoroalkyl moiety's high chemical and
thermal stability as well as its ability to repel water and oil. As a result, they have been produced in
large quantities and used in a variety of industrial, commercial, and consumer applications since the
late 1940s.4 > 6

The main concern of the lead Member State Competent Authorities (MSCAs) regarding PFAS are their
high environment persistence, significantly exceeding the very persistent (vP) threshold set out in
Annex XllI of the REACH Regulation. Additional concerns emphasised by ECHA are mobility (M) of
compounds, as well as long-range transport potential (LRTP), accumulation in plants, and global
warming potential.

In line with the existing official guidance from ECHA on the preparation of the Socio-Economic
Analysis,” this Impact Assessment report aims to gather technical and economic information to
describe ex-ante in both qualitative and where feasible, quantitative terms the (orders of magnitude
of) socio-economic impacts that the tyre & rubber industry is expected to face from the ban of PFAS.

It describes the lack of available technologically suitable and economically viable alternatives, the
technical difficulties associated with the substitution of fluoropolymers, the social and economic
impacts from their restriction, and the broader impacts on society.

4 Banks, R.E., Smart, B.E., Tatlow, J.C., 1994. Organofluorine chemistry: Principles and commercial applications. New York
(NY): Plenum. ISBN 978-1-4899-1202-2.

S Kissa, E., 2001. Fluorinated Surfactants and Repellents, 2nd Edition, CRC Press. ISBN 9780824704728.

6 Buck, R.C., Franklin, J., Berger, U., Conder, J.M., Cousins, |.T., De Voogt, P., Jensen, A.A., Kannan, K., Mabury, S.A. and van
Leeuwen, S.P., 2011. Perfluoroalkyl and polyfluoroalkyl substances in the environment: terminology, classification, and
origins. Integrated environmental assessment and management, 7(4), 513-541.

7 The ECHA Guideline for the SEA preparation as a part of Application for Authorization is available at:
https://echa.europa.eu/documents/10162/23036412/sea authorisation en.pdf/aadf96ec-fbfa-4bc7-9740-a3f6ceb68ebe ;
The ECHA layout for an SEA to be used in Application for Authorization is available at:
https://echa.europa.eu/documents/10162/13637/sea format with instructions v4 en.docx/0Ocbc5102-6ba2-2170-480a-
0061d2798f55




https://echa.europa.eu/documents/10162/23036412/sea_authorisation_en.pdf/aadf96ec-fbfa-4bc7-9740-a3f6ceb68e6e

https://echa.europa.eu/documents/10162/13637/sea_format_with_instructions_v4_en.docx/0cbc5102-6ba2-2170-480a-0061d2798f55

https://echa.europa.eu/documents/10162/13637/sea_format_with_instructions_v4_en.docx/0cbc5102-6ba2-2170-480a-0061d2798f55
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1. Scientific review of the bases of the restriction proposal

1.1. Analysis of the scope of the restriction

The scope of the restriction proposal applies to the whole class of PFASs, based on the definition
proposed by the Organization of Economic Cooperation and Developement (OECD) in 20218, according
to which a PFAS is any chemical with at least a perfluorinated methyl group (-CF3) or a perfluorinated
methylene group (-CF2-) (without any H/CI/Br/l attached to it).

The aim of the Authors of the OECD 2021 document was to provide a simple, consistent and coherent
definition, which could easily be used also by non-experts, fixing at the same time some issues of the
previous definition proposed by Buck et al. in 20119,

This resulted in a very broad definition - based solely on some features of the chemical structure -
including (thousands of) molecules which show very different chemico-physical and (eco)toxicological
properties. As underlined by the Authors:

e thereis no correlation between meeting the definition of PFAS and hazardousness: “the term
PFAS does not inform whether a compound is harmful or not, but only communicates that the
compounds under this term share the same trait for having a fully fluorinated methyl or
methylene carbon moiety.”

e this definition has to be used with caution: “... PFAS is a broad, general, non-specific term,
which should only be used when talking about all the substances included in the PFAS
definition described here (or the user should clearly define the scope of which substances are
being referred to as PFASs in the documents they prepare).”

A lack of caution would introduce ambiguity and even factual error in the statements. Moreover, the
definition was not intended as a base for decisions on how PFASs should be grouped and managed in
regulatory or even voluntary actions.

In fact, even structural isomers can show very different properties: this is even more evident for
molecules with very different structures. This is acknowledged by the restriction proposal Submitters,
who nevertheless justify the grouping approach relying solely on the common property of persistence
of the molecules themselves or of their degradation products (so-called arrowheads).

This approach follows the opinion recently expressed by a group of Authors in a critical review? and a
viewpoint articlell. However, persistence alone is not necessarily a hazard per se and in fact in REACH

8 Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and
Practical Guidance. Series on Risk Management No.61. Tech. rep. Organisation for Economic Co-operation and
Development, 2021. url: https : / / www . oecd . org / officialdocuments
/publicdisplaydocumentpdf/?cote=ENV/CBC/MONO(2021)25&docLanguage=En.

9 Robert C Buck et al. “Perfluoroalkyl and polyfluoroalkyl substances in the environment: terminology,
classification, and origins”. In: Integr. Environ. Assess. Manag. 7.4 (Oct. 2011), pp. 513-541.

10 |an T Cousins et al. “Strategies for grouping per- and polyfluoroalkyl substances (PFAS) to protect human and
environmental health”. In: Environ. Sci. Process. Impacts 22.7 (July 2020), pp. 1444-1460.

11 Martin Scheringer et al. “Stories of Global Chemical Pollution: Will We Ever Understand Environmental
Persistence?” In: Environmental Science & Technology 56.24 (2022). PMID: 36458501, pp. 17498-17501. doi:
10.1021/ acs.est.2c06611. eprint: https://doi.org/10.1021/acs.est.2c06611. url:
https://doi.org/10.1021/acs.est.2c06611

10
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Regulation this feature is always taken into consideration together with other properties (e.g. toxicity
and bioaccumulation).

Some PFASs - as defined in the proposal - are indeed hazardous, but not because they are persistent
(i.e. very stable), or due to some structural elements (such as a -CF3), but due to some chemical
functional properties that allow these molecules to exert adverse effects on biological systems.

In order to select a priori the potentially hazardous molecules in a class, such as PFASs, a detailed
assessment should be applied. Such assessment should be based on the evaluation of those functional
properties which can potentially exert adverse effects. This approach requires the knowledge of the
mechanisms that determine the hazardousness of a known molecule with the aim to identify
compounds which are expected to exert similar effects on biological systems. This kind of assessment
is of course much more complex than a simple structural criterion and it requires the evaluation of a
quite large amount of information.

It has to be underlined as well that this approach cannot draw to certain conclusions, which can only
be obtained by specific studies, but it allows to classify substances according to their potential
hazardousness and take proportionate decisions based on precautionary principle.

Moreover, in addition to the biological action, the tendency of the substance to distribute in the
environment - and therefore to reach the target organisms and eventually bioaccumulate - has to be
considered as well. The mechanisms through which a substance distributes and moves in the
environment depend on its chemical and physical properties and therefore substances having in
common only few molecular features (e.g. -CFs or —-CF,- groups) can have very different
environmental fates. Both the hazardousness and the environmental fate of a substance concur to its
overall concern, which themselves depend on the physical and chemical features of the individual
molecules.

In conclusion, similarity can be considered a valid approach to classify molecules according to their
potential concern, based on a predictive assessment, however this assessment requires the evaluation
of several elements and cannot be based on just one single structural element (e.g. the presence in
the molecule of -CF3 or -CF2- groups only).

The predictive assessment of the physicochemical, biological and environmental fate properties of
compounds from the knowledge of their chemical structure can be supported by mathematical
models, such as QSAR, or techniques such as read-across.

At a general qualitative level, it can be observed that PFAS with recognized ability to interact negatively
with biological systems are characterized by limited molecular weights (not comparable to polymers’
high molecular weights) and the presence of a polar functional group. These features can, for example,
be found in the 20 PFAS compounds analyzed in a very recent paper by Beccacece et al. on molecular
responses to PFAS exposurel2,

Considering transport mechanisms and consequent environmental fate, remaining at a qualitative
level, it can be observed that PFASs, even non-polymeric ones, show in general low solubility in water,
which is nevertheless compensated, in certain conditions, by the ability to organize in supramolecular
structures, highly mobile in water3. These phenomena require a relatively low molecular weight (in

12 Beccacece, L.; Costa, F.; Pascali, J.P.; Giorgi, F.M. Cross-Species Transcriptomics Analysis Highlights Conserved
Molecular Responses to Per- and Polyfluoroalkyl Substances. Toxics 2023, 11, 567.
https://doi.org/10.3390/toxics11070567

13 Jean-Marie Lehn. “From supramolecular chemistry towards constitutional dynamic chemistry and adaptive
chemistry”. In: Chem. Soc. Rev. 36 (2 2007), pp. 151-160. doi: 10.1039/B616752G. url:
http://dx.doi.org/10.1039/B616752G.

11
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the order of 5-20 carbon atoms) and the presence of at least one hydrophilic group (such as, for
example, carboxyl, sulfonic, or hydroxyl groups).

1.2. Fluorinated surfactants

PFOA is well known among PFASs, since its ammonium salt was one of the first process additives used
for the production of fluoropolymers, together with ammonium salt of perfluorononanoic acid (PFNA).
These substances belong to the class of fluorinated surfactants, which are required by emulsion
polymerization technique, which has been used for decades to produce plastic fluoropolymers, such
as PTFE, and fluoroelastomers, such as FKM.

Fluorinated surfactants are added in an amount of about 1 — 1.5% respect to the polymer. At the end
of the polymerization reaction the fluorinated polymer, which constitutes about 25-30% of the
emulsion, is separated by coagulation. The majority of the surfactants remain in the aqueous phase,
while a negligible part remains in the polymer. The aqueous phase is treated by using the most updated
best available techniques (BAT) before being released in the environment, in order to remove the
surfactants. In case of potential contaminated sludge waste, this is treated by incineration before
disposal.

Considering the hazardousness of these two substances (PFOA, PFNA), the main fluoropolymers
producers, taking part to the PFOA Stewardship Program in 2010—-2015, committed to their elimination
from production processes, substituting them with other surfactants, such as, for example, ammonium
salts of carboxylic acids with a per- or poly-fluoroalkyl ether as hydrophobic chain (PFECAs). Due to
their chemico-physical properties, these new substances show the same ability to form emulsions in
water and a high stability to chemical or biological degradation.

An example is the ammonium salt of hexafluoropropylene oxide-dimer acid (HFPO-DA) that, although
maintains the same persistence as PFOA, it has been strongly improved in terms of bioaccumulation
level in humans and toxicity, but still raising some concern because of its mobility in water. Other
similar examples are the PFECAs, cC604 and ADONA.

We therefore acknowledge that the use of fluorinated surfactants in polymerization processes needs
the implementation of a careful risk management. Despite improvements have been made in last years
to limit environmental exposure, further actions are needed.

At the same time, we underline that the principle that should guide future actions shall avoid
regrettable substitutions also by using grouping approach based on chemical and functional similarity.
At the same time the future actions should be proportionate measures and be focused on the real
issues, avoiding an indiscriminate approach, which would unjustifiably deprive European society of
many critical technologies for the realisation of plans considered strategic like digital and green
transitions.

1.3. Focus on fluoropolymers and fluoroelastomers

Considering fluoroelastomers, and fluoropolymers in general, they don’t show any chemical similarity
with fluorinated surfactants, since:

e due to their high molecular mass these materials are insoluble in water and not bioavailable;

e the lack or the very small amounts of functional groups (compared to the molecular mass)
make these materials unable to interact with biological systems (non-bioavailable, non-
bioaccumulative and non-toxic).

12
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There is a strong scientific consensus that fluoropolymers satisfy the widely accepted polymer hazard
assessment criteria for polymers of low concern (PLC).2* The PLC criteria encompass various
physicochemical attributes, including factors like molecular weight. These attributes influence the
substance's ability to enter biological systems and also serve as indicators of potential risks.
Fluoropolymers, due to their substantial molecular weight and insolubility in substances like water and
octanol, lack the capacity to permeate cell membranes. This characteristic renders them biologically
inaccessible, thereby minimizing worries regarding their impact on human health and the
environment.

FPs are niche specialty polymers, bio-inert and safe, stable thermally, chemically and very resistant
against UV and aging. They fulfil the PLC criteria,1> and are not prone to generate risks for human safety
and environment.16

Fluoropolymers used by the rubber industry, such as FKM or PTFE, are chemically, thermally and
biologically stable; they do not present significant toxicological concerns and cannot degrade into
other smaller PFAS. PTFE has been extensively tested to comply with US and EU food contact and
global medical device regulations (e.g., USFDA, CFDA, Korea MFDS, Japan PMDA), including ISO 10993
biocompatibility testing and preclinical animal testing.1” Its superior anti-sticking properties have been
recently confirmed in a simulation study.18

Of course, a complete and sound assessment requires an analysis of the whole life cycle of the
fluoropolymer, taking into consideration not only the intrinsic properties of the material, but also:

e the properties of the substances used for its production and related emissions;
e the properties and amount of the substances released during use phase;

e the properties of the substances released at the end-of-life cycle.

14 Korzeniowski, S.H., Buck, R.C., Newkold, R.M., Kassmi, A.E., Laganis, E., Matsuoka, Y., Dinelli, B., Beauchet, S., Adamsky, F.,
Weilandt, K., Soni, V.K., Kapoor, D., Gunasekar, P., Malvasi, M., Brinati, G. and Musio, S. (2023), A critical review of the
application of polymer of low concern regulatory criteria to fluoropolymers Il: Fluoroplastics and fluoroelastomers. Integr
Environ Assess Manag, 19: 326-354. https://doi.org/10.1002/ieam.4646

15 The key PLC criterion is a definite range of molecular weight (1,000 - 10,000 g/mol); besides, a polymer of low concern
should have a low cationic density, contain approved elements only and not contain any difluoromethylene or trifluoromethyl
groups, be stable under the conditions in which it is used and not have any known hazard classification.

16 Bruno Ameduri, Fluoropolymers: A special class of per- and polyfluoroalkyl substances (PFASs) essential for our daily life,
Journal of Fluorine Chemistry, 10.1016/j.jfluchem.2023.110117, 267, (110117), (2023).

17 Henry BJ, Carlin JP, Hammerschmidt JA, Buck RC, Buxton LW, Fiedler H, Seed J, Hernandez O. A critical review of the
application of polymer of low concern and regulatory criteria to fluoropolymers. Integr Environ Assess Manag. 2018
May;14(3):316-334. doi: 10.1002/ieam.4035. Epub 2018 Mar 30. PMID: 29424474,

18 Pan, Deng, Bingli Fan, Xiaowen Qi, Yulin Yang, and Xiuhong Hao. "Investigation of PTFE tribological properties using
molecular dynamics simulation." Tribology Letters 67 (2019): 1-10.

13



https://doi.org/10.1002/ieam.4646



ETRMA — PFAS Restriction E}" R

TYRE & RUBBER
manufacturers’
assoclation

2. Use of PFAS in rubber goods and tyre manufacturing
process

The PFAS uses could be split in four types:

- fluoroelastomers as major ingredients of rubber compounds / articles (presented in section
2.1.2);

- fluoropolymers coatings of non-PFAS materials, e. g., in pharmaceutical packaging / food-
contact materials (presented in section 2.1.3);

- BPAF as crosslinking agent in fluoroelastomer compounds (not further discussed below
because it is included into an ongoing REACH regulation on BPA)19;

- fluoropolymers used in the tyre manufacturing process (presented in section 2.2.1).

In addition to the above uses, some fluoropolymer-based pieces and lubricants are also present in
the production machinery of both GRG and tyres, not in contact with rubber, but these uses common
to all industries will not be specifically developed in this document as this is a preliminary assessment.
As a reminder, ETRMA is planning a full-fledged SEA that will be submitted later in the ECHA
consultation process.

2.1. Rubber goods and their value chain

The particularities of rubber, with strength, resistance to temperatures and flexibility have made
rubber parts essential in many complex goods. For some applications, rubber goods are requested to
perform in extreme and hard environments. In these specific applications, rubber needs to be
strengthened with fluoropolymers.

It is estimated that 14-50 kilotons of rubber goods require the use of fluoropolymers, accounting for
0.5 to 2% of the overall production of rubber goods in Europe. More than 22 major downstream
industries with their different applications sectors are relying on these specific rubber products for
their own productions lines. The key reason why the share of the FP is so small is that fluorinated
rubbers are expensive specialty elastomers which are only used in applications in which other
(cheaper) rubbers would fail.

Rubber goods containing fluoropolymers are used in (non-exhaustive list):

e Aerospace;

e Automotive Light Vehicles;

19 |n its 2021 Assessment of Regulatory needs ECHA pointed out that the substitution was unlikely for “the subgroup of BPAF
and its salts which have intermediate uses and are used as vulcanising agent in fluoroelastomers (synthetic rubber) in
industrial settings with low exposure potential”. H and https://echa.europa.eu/documents/10162/c2a8b29d-0e2d-7df8-
dac1-2433e2477b02
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e Chemical, Pharma & Food End Use;

e Agriculture Equipment;

e CPI Processing Equipment & Machinery;

e Defence;

e Electro-Technical / Electronic;

e Energy;

e Fluid Power;

e Healthcare & Medical (including medical devices);

e Laminated tanks for storage of chemicals;

e Machine Tools / Presses;

e Marine;

e Military;

e Petroleum activities (apart from firefighting foam);
e Raw Material Processing — Pulp;

e Robotics;

e Sanitary Industry;

e Semiconductors;

e Transportation (including Aerospace, automotive, Trucks, Buses, Rail);
e TULAC (gloves, i.e., personal protection equipment);
e Qil & Gas (including mining).

Rubber goods containing fluoropolymers are used inside other complex objects, such as aviation or
automotive, in industrial controlled environments or construction sites. Its use is essential to fulfil a
modern society needs and cannot be substituted by other alternatives as it would create a breach in
rubber goods performance and ultimately an impact on safety and welfare.

The use of fluoropolymers in rubber goods is essential to meet technical expectations on product
performance. To date there are not chemicals, nor technological alternatives that could substitute the
use of fluoropolymers in the rubber industry.
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Phase 1: Phase 2: Phase 3:
Manufacturing of Use of PFAS in the Service cycle
PFAS manufacturing of GRG Phase 4
End-of-life

Figure 1: Description of the supply chain for GRG products. Source: ETRMA.

The description of the supply chain provides a general overview of the various players involved in the
production of rubber goods containing PFAS. It is also important to note that the GRG manufacturer,
although part of the production phase, is not the producer of the PFAS. PFAS are sourced from EEA or
non-EEA manufacturers. The customer is mainly a downstream sector company. Finally, at the end of
the cycle, end- of- life products are handled by recyclers or incinerators.

2.1.1. Technical functions and performance of PFAS in GRG

Rubber hoses, sealing, gaskets and profiles are used in a large variety of sectors and applications
(described in section 2). When those products have to exhibit some specific technical characteristics,
the use of fluoropolymers, as FKM or PTFE is required. To date, there are no substitutes to
fluoropolymers that can assure the technical characteristics required to perform in extreme
conditions. Hereunder, there is a list property necessary to provide the technical functionality
required.

1. Low coefficient of friction

Friction is dependent on pressure, contact surface area, speed and lubrication. Rubber goods
containing fluoropolymers do not adhere to surfaces and show only a slight difference between static
and dynamic friction, thus eliminating the danger of the stick slip effect in dynamic applications.

2. Chemical compatibility
Rubber containing fluoropolymers are stable in all hydraulic fluids including oils.
3. Temperature range

Rubber containing fluoropolymers can be used at temperatures between - 253 °C and +300 °C. The
materials show no brittleness and have high impact strength, even at low temperatures. Rubber
containing fluoropolymers do not change the properties on temperature fluctuations.

4. High surface speeds

16





ETRMA — PFAS Restriction E% R

TYRE & RUBBER
manufacturers’
assoclation

The good mechanical properties of rubber containing fluoropolymers materials mean they are ideal in
dynamic applications, even under extreme loads. Rubber containing fluoropolymers seals offer higher
operational reliability than other elastomer seals in dynamic situations, especially in dry starting or
operating conditions, as they do not suffer from adhesion or heat generation. When the application is
lubricated, seal life will be extended further.

5. Ageing

Rubber containing fluoropolymers materials remain unchanged over extended periods. They are
practically non-aging and do not become brittle or degrade, even when subject to severe weathering
from heat, light, water or salt spray.

6. Radiation

Rubber containing fluoropolymers, such as RTFP and PCTFE exhibit a good property to electron and
gamma radiation and are expected to operate at high radiation doses.

7. Other properties

Rubber containing fluoropolymers have outstanding electrical properties, such as a low dielectric
constant or a very high electric strength, even at elevated temperatures. Further, the water absorption
of fluoropolymer rubber is < 0.01%.

The use of fluoropolymers in rubber is essential to meet DU’s technical requirements. The key
functionalities of fluoropolymers in these specific applications are their chemical and heat resistance
as well as inertness (low migration values).

Rubber goods containing fluoropolymers find application within various complex objects, which are
required in controlled industrial environments and in different critical infrastructures (see below
section 2.1.2., 2.1.3 and 2.1.4. for the different uses of GRG products). Their use is indispensable to
meet the demands of modern society, and they cannot be substituted by other alternatives, as doing
so would compromise the performance of the end products and would also lead to serious safety and
welfare concerns.

As an example, FP-containing GRG perform well at elevated temperatures where the finished product
is expected to have:

Products made with FYMQ

Products made with PTFE Products made with FKM (Fluorosilicone or
(Polytetrafluoroethylene) (Fluorine Kautschuk Material) fluorovinylmethylsiloxane
rubber)
Excellent temperature Excellent temperature Excellent temperature
resistance; resistance; resistance;
Excellent oil resistance; Excellent oil resistance; Excellent tensile strength;
Excellent resistance to ozone Excellent resistance to ozone Good resistance to ozone and
and external aging; and external aging; external aging;
Excellent chemical resistance; Excellent DRC (dry rubber Good resistance to oils.
content);
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Good tensile strength; Good chemical resistance;
Good elongation resistance; Good tensile strength;
Excellent friction resistance. Good elongation resistance.

To summarize, rubber hoses, O-rings, seals, gaskets, bearing pads, expansion joints, profiles and other
GRGs are used in a large variety of sectors and applications. When those products have to comply to
specific performance and/or safety requirements, the use of fluoropolymers (for example, PTFE,
FVMQ, ETFE, FKM, FFKM, and TMF) is necessary because of their unique combination of
characteristics.

2.1.2. Main fluoropolymers used in rubber goods

In rubber sector only polymeric PFAS are used intentionally. Fluoroelastomers, such as FKM and FFKM,
and fluorosilicones (FVMQ) are used as main constituent (50% - 95%) of certain kinds of rubber articles.
A list of fluoroelastomers and other fluoropolymers used in rubber sector is provided in table 1. These
specialty polymers are only used when there is no alternative to meet the requirements.

Table 1: Fluoroelastomers and other fluoropolymers used in the rubber sector.

FP Description

FKM fluoro rubber having substituent fluoro, perfluoroalkyl, or perfluoroalkoxy
groups on the polymer chain

FFKM perfluoro rubber in which all substituent groups on the polymer chain are
fluoro, perfluoroalkyl, or perfluoroalkoxy groups

FVYMQ fluorosilicone rubber

FEPM copolymer of tetrafluoroethylene and propylene

FEP copolymer of tetrafluoroethylene and hexafluoropropylene

PTFE Polytetrafluoroethylene

PCTFE polymer of chlorotrifluoroethylene

PVDF polyvinylidene fluoride

PFA copolymer of TFE fluorocarbon monomers containing perfluoroalkoxy side
chains

Fluoropolymers used by ETRMA members for the production of articles, in lower quantities include
perfluoroelastomers such as FFKM and PTFE ethylene chlorotrifluoroethylene for manufacturing O-
rings for different industrial applications, and other copolymers of the above mentioned such as
Polychlorotrifluoroethylene (PCTFE or PTFCE). These specialty polymers are only used when there is
no alternative to meet the requirements.

Table 2: Main fluoropolymers used for the production of rubber articles.
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Sector(s) of end use

Ethene, 1,1,2,2-tetrafluoro-
, homopolymer (PTFE)

the article(s)

Granular PTFE

Aerospace

Automotive Light Vehicles

Chemical, Pharma & Food End Use
Agriculture Equipment

CPI Processing Equipment & Machinery
Defence

Electro-Technical / Electronic

Energy

Fluid Power

Healthcare & Medical (including medical
devices)

Machine Tools / Presses

Marine

Petroleum activities (apart from firefighting
foam)/ Oil, gas and mining

Raw Material Processing — Pulp

Robotics

Sanitary Industry

Semiconductors

Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)

Fluoroelastomer (FKM)

Slabs (pre-
form)

Chemical, Pharma & Food End Use
Agriculture Equipment

CPI Processing Equipment & Machinery
Defence

Electro-Technical / Electronic

Energy

Fluid Power

Healthcare & Medical (including medical
devices)

Machine Tools / Presses

Marine

Petroleum activities (apart from firefighting
foam)/ Qil, gas and mining

Raw Material Processing — Pulp

Robotics

Semiconductors

Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)

Ethylene-
tetrafluoroethylene
copolymer (ETFE)

Pre-formed

Agriculture Equipment

Chemical, Pharma & Food End Use

Fluid Power

Petroleum activities (apart from firefighting
foam)/ Qil, gas and mining
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- Agriculture Equipment

- CPI Processing Equipment & Machinery

- Defence

- Electro-Technical / Electronic

- Energy

- Fluid Power

- Healthcare & Medical (including medical
devices)

- Marine

- Petroleum activities (apart from firefighting
foam)/ Qil, gas and mining

- Semiconductors

- Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)

Fluorosilicone Rubber | Slabs (pre-
(FvmMQ) form)

- Fluid Power
- Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)

Modified Ethene, 1,1,2,2- | Pre-formed
tetrafluoro-, homopolymer
(TFM)

- CPI Processing Equipment & Machinery

Perfluoroalkoxy  polymer | Pre-formed .
- Fluid Power

(PFA) : :
- Raw Material Processing — Pulp
- Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)
Perfluoroelastomer (FFKM) | Slabs (pre- | Agriculture Equipment

- Chemical, Pharma & Food End Use

- CPI Processing Equipment & Machinery

- Defence

- Electro-Technical / Electronic

- Energy

- Fluid Power

- Healthcare & Medical (including medical
devices)

- Machine Tools / Presses

- Petroleum activities (apart from firefighting
foam)/ Oil, gas and mining

- Raw Material Processing — Pulp

- Semiconductors

- Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)

form)

- CPI Processing Equipment & Machinery

- Energy

- Fluid Power

- Machine Tools / Presses

- Marine

- Raw Material Processing — Pulp

- Transportation (including Aerospace,
automotive, Trucks, Buses, Rail)

Polychlorotrifluoroethylene | Pre-formed
(PCTFE)
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Polyvinylidene difluoride

(PVDF)

Pre-formed

CPI Processing Equipment & Machinery

Tetrafluoroethylene-
perfluoropropylene
copolymer (FEP)

Pre-formed

Agriculture Equipment

Chemical, Pharma & Food End Use

CPI Processing Equipment & Machinery
Defence

Electro-Technical / Electronic

Energy

Fluid Power

Healthcare & Medical (including medical
devices)

Machine Tools / Presses

Petroleum activities (apart from firefighting
foam)/ Oil, gas and mining

Raw Material Processing — Pulp
Semiconductors
Transportation (including
automotive, Trucks, Buses, Rail)

Aerospace,

Tetrafluoroethylene-
propylene copolymer
(FEPM)

Pre-formed

CPI Processing Equipment & Machinery
Fluid Power

Machine Tools / Presses

Raw Material Processing — Pulp
Transportation (including
automotive, Trucks, Buses, Rail)

Aerospace,

Tetrafluoroethylene-
propylene copolymer
(TFE/P)

Pre-formed

CPI Processing Equipment & Machinery
Fluid Power

Machine Tools / Presses

Raw Material Processing — Pulp
Transportation (including
automotive, Trucks, Buses, Rail)

Aerospace,

PVF

Pre-formed

Laminated tanks for storage of chemicals
Aerospace

Military

Oil & Gas

Besides the use of fluoropolymers in rubber goods, some fluoropolymer-based pieces and lubricants

are also present in the production machinery, but they are not in contact with rubber.

The production of General Rubber Goods has been constant over the last years. It is expected that the

trend will continue in future, with GRG containing fluoropolymers following a similar trend or even

slightly increase possible.

Table 2: Examples of main uses of rubber goods made from or with fluoropolymers.

Field of | Short description of the product

application

Industrial, Professional,
Consumer use (or a
combination thereof)
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O-rings,
seals

Hoses,
rubber
sheeting

Bearing
Pads,
expansion
joints

Tubes, seals

Seals

O-rings,
seals

O-rings,
seals, rubber
sheeting,
hoses

Blankets,
sheets

Hoses,
Membranes/
tanks

Seals, Hoses

Adhesive-
Mixture
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Aerospace

Food Contact

Construction
Products

Medical
Devices,
Medical
Applications

Energy
Applications

Transportation

Industrial
Applications

TULAC
(textiles,
upholstery,
leather,
apparel
carpets)

and

Petroleum (oil
& gas)

Water and
wastewater
treatment

Other
(solvents
resistant
adhesive
metal
substrates)

for

Seals and O-rings in engines and
aircraft body

Hoses, seals, rubber sheeting that
will be in contact with food
products

Protection of infrastructure due to
vibrations, noise, elongation of

pipes

Tubes and seals in contact with
body tissues and fluids

Seals used in windmills,
compressors for hydrogen, liquid
nitrogen gas, deep sea oil and gas
applications

Seals in engines, breaks, safety
equipment and suspension.

Gaskets, process protection, joints,
lining of tanks and pipes for
corrosion protection

Dipped textiles to improved water
and solvents resistance

Storage of petroleum & chemicals

Water treatment, wastewater

Textile to metal adhesion
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Industrial

Industrial

Professional

Professional

Industrial

Industrial, Professional

Industrial

Professional

Industrial, Professional

Industrial, Professional

Professional
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Industrial, Professional

2.1.3. Fluoropolymers coatings of non-PFAS materials

Other fluoropolymers, such as PTFE or ECTFE can be used as surface coating, in order to reduce friction
or to improve surface chemical resistance, or, in powder form, as additive in the rubber compound,
mostly for its anti-friction properties.

Table 3: Examples of coating uses of rubber goods made from or with fluoropolymers.

Fluoropolymer

Description of

the article(s)

Sector(s) of end use

Ethene, 1,1,2,2-tetrafluoro-
, homopolymer (PTFE)

Granular PTFE

Construction products (e.g., surface

treatments (paints, coatings) including
lubricants and greases)

Household articles/Consumer mixtures (e.g.,
non-sticking coating, impregnation agents,
polishes etc)

Construction products (e.g., surface

Fluoroelastomer (FKM) Slabs (pre- ) . . .
form) treatments (paints, coatings) including

lubricants and greases)
Household articles/Consumer mixtures (e.g.,
non-sticking coating, impregnation agents,
polishes etc)

Ethylene- Pre-formed Construction products (g.g., s.urface.
treatments (paints, coatings) including

tetrafluoroethylene lubricants and

copolymer (ETFE) ubricants and greases)

Fluorosilicone Rubber | Slabs (pre- tConitructtlor(w pro?ucts (te_'g" )Sf”ffcj_

(FYMQ) form) rea. ments (paints, coatings) including
lubricants and greases)
Household articles/Consumer mixtures (e.g.,
non-sticking coating, impregnation agents,
polishes etc)

Perfluoroelastomer (FFKM) | Slabs (pre- Househol'd artlclgs/ansumer m'lxtures (e.g.,

form) non-sticking coating, impregnation agents,

polishes etc)

Tetrafluoroethylene- Pre-formed Construction products (Pf'g" s-urface.
treatments (paints, coatings) including

perfluoropropylene .
lubricants and greases)

copolymer (FEP) . .
Household articles/Consumer mixtures (e.g.,
non-sticking coating, impregnation agents,
polishes etc)

T e Pre-formed Householid artmlgs/ansumer rmxtures (e.g.,
non-sticking coating, impregnation agents,

propylene copolymer lishes etc)

(FEPM) polishes etc
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- Rubber coated fabrics used for protection

Fluoroelastomer(FKM Slabs, re-
( ) P and safety

formed

2.1.4. Examples of downstream uses of rubber goods

To analyse the GRG value chain, it is essential to understand the uses made of GRG products by
downstream users. Whether in the automotive, aerospace, medical, energy, electronics or
construction sectors, rubber products containing PFAS are required at many stages, in many industries.
Therefore, here is a non-exhaustive list of the different uses made by downstream users of GRG, as
well as an explanation of the technical specifications that require these PFAS-containing products.

2.1.4.1. Automotive

The automotive industry is a major downstream user of FP-containing rubber goods. In particular,
fluoropolymers are used for several key components, such as gaskets, hoses, joints, O-rings and seals.
These rubber goods should meet the technical requirements for aggressive media and high
temperatures, up to 275 °C.

Fluoropolymer-based rubber components are used in many automotive applications, the main ones
being turbochargers, sealing elements for electrical motors, intake manifold seals, fuel pump seals,
fuel injector seals, fuel filter seals, quick connectors seals, turbocharger seals, EGR seals, fuel tank
seals, engine cooling system and thermal management seals, power steering, powertrain
(transmission and clutch), rotary shaft seals, components for transmissions, components for power
transfer units (PTU), EGR’s or Secondary air valves used in car/truck, shock absorbers for high
temperatures and in contact with oils, other components for automotive / agricultural vehicles /
marine diesel engines, sealings for gas injectors, membranes for gas regulators, sealings for oil filters,
sealings for cooling systems, etc.

For instance, the use of different types of FKM for specific car components is required by many
specifications of car manufacturers (VW, BMW, Mercedes, Stellantis, etc.) or by subcomponents
manufacturers (Bosch, Mann& Hummel, Siemens, etc.).

FKM and FFKM have the broadest resistance ranges according to ASTM D 2000 “Standard Classification
System for Rubber Products in Automotive Applications” HK class material. Their use was key for a
series of technological achievements which allowed to meet the more and more stringent EU
environmental standards. FKM are also necessary in applications such as sealings for rotary shafts: in
a wet / dirty environment rotary shaft seals keep lubricant (oil, grease or water) inside the application
and prevents ingress of water and dirt.

Modern combustion engines, designed to maximise efficiency and cut emissions, are characterized by
operating conditions in which only fluoroelastomer components can resist. In other words, FKM are
key for the reduction of fuel consumption, CO2 emissions, VOC emissions (from fuel tanks and lines),
particulates and NOx emissions.

Fluoropolymers/fluoroelastomers are also used in batteries and fuel cells, key components of the EU
zero-emission policy.
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A non-exhaustive inventory of the fluoropolymers used in the automotive industry conducted recently
by ACEA identified more than 250 parts composed entirely of fluoropolymers/fluoroelastomers, half
of them located in the engine. Many critical components of any car, for instance, joints, seals, tubes,
O-rings, and gaskets, are FR-containing or FT-made rubber goods.

Top 15 Fluoropolymers in Automotive Industry

4000000
3500000
3000000
2500000
2000000
1500000
1000000

500000

B W— W— —— a— a— a—

Figure 2: Top 15 fluoropolymers in automotive industry. Source: ACEA.

Here are some examples of rubber articles that contain fluoropolymers and are critical for ensuring
safety of cars.

Gaskets

Hydraulic hoses
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O-rings used as seals in fuel containment
systems and fuel injectors

Shaft seals and valve stem seals

00
018,

O 88 Air intake manifold gaskets
1)
)

Sealing plates

Cylinder head gaskets
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Automotive venting products

Hoses lines for Diesel and gasoline particular
filter — to reduce particulate emissions from
diesel engines.

Hose lines featuring sensor technology for the
exhaust filter cleaning of diesel and gasoline
engines form the interface between the
particulate filter and the control unit.

Toothed V-ribbed belt
where:

A) Polyamide fabric, sometimes also on the belt
backing;

B + D) Synthetic rubber, sometimes fiber-
reinforced with fluoropolymers;

C) Tension member made of glass-fiber.

Figure 3: Examples of fluoro rubber articles used by automotive industry. Source: ETRMA.

2.1.4.2. Aerospace

For aerospace industry the key products are rubber seals and O-rings inside engines, landing gear and
window frames, where fluoropolymer-based components are in contact with either oils at high
temperature and extreme pressures, or extremely low ambient temperatures in the case of window
frames and landing gears in airplanes. There are no alternative materials to these applications today,
so using fluoropolymers is the only way to keep airplanes flying.

Rubber containing fluoropolymers are required for sealing and O-rings inside aircraft that must resist
extreme conditions. Whether this is to maintain pressure, prevent leakage or keep temperature
constant, many aspects of a modern plane rely on the presence of rubber gaskets and seals. The use
of fluoropolymers is essential to do not compromise safety, as they offer to rubber the required
durability and strength.

Mandatory standards, which are binding for the aviation industry, require the use of fluoropolymers
in rubber to meet the technical characteristics, for instance:

e Aerospace standard, gland design, O-ring, and other elastomeric seals AS4716: This SAE

Aerospace Standard provides standardized gland (groove) design criteria and dimensions for
elastomeric seal glands for static and dynamic applications. The glands have been specifically
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designed for applications using SAE AS568 size O-rings at pressures exceeding 1500 psi utilizing
one or two anti-extrusion (backup) rings and applications at pressures under 1500 psi without
backup rings. The glands have been sized to provide sufficient squeeze for effective sealing
while at the same time limiting squeeze to allow satisfactory operation in dynamic
applications. While specifically designed for standard size O-rings, these glands are also to be
used with other elastomeric seals.

e Gland Design, O-ring and Other Elastomeric Seals, Static Applications AS5857: This SAE
Aerospace Standard (AS) provides standardized gland (groove) design criteria and dimensions
for elastomeric seal glands for static applications. The glands have been specifically designed

for applications using SAE AS568 size O-rings at pressures exceeding 1500 psi (10.3 MPa)
utilizing one or two anti-extrusion (backup) rings and applications at pressures under 1500 psi
(10.3 MPa) without backup rings. The glands have been sized to provide increased squeeze as
compared to AS4716 for more effective sealing at low temperatures and low seal swell
conditions. These glands are not recommended for dynamic use. Primary usage is for static
external sealing.

e Face Seal Gland Design, Static, O-ring and Other Seals for Aerospace Hydraulic and
Pneumatic Applications AS6235: This SAE Aerospace Standard (AS) specifies standardized
gland design criteria and dimensions for static face seals for internal pressure and external

pressure applications for aerospace hydraulic and pneumatic applications using the same size
range as AS4716 and AS5857 where applicable. Some small diameter sizes are excluded
because they are not practical.

The glands have been specifically designed for applications using AS568 size elastomeric O-
rings with related Class 2 tolerances at nominal system operating pressures up to 3000 psi (20
680 kPa) utilizing no anti-extrusion (backup) rings.

While the gland dimensions herein have been designed for pressures up to 3000 psi (20 680
kPa) these glands may be used for higher pressures, but extra precautions need to be taken
and testing should be performed to ensure to ensure integrity of performance.

This specification covers the basic design criteria and recommendations for use with standard
size elastomeric O-rings, however, these glands are also suitable for use with other elastomeric
and polytetrafluoroethylene (PTFE) based seal geometries.

While the gland dimensions herein have been designed for pressures up to 3000 psi (20 680
kPa) these glands may be used for higher pressures, but extra precautions need to be taken
and testing should be performed to ensure to ensure integrity of performance.

This specification covers the basic design criteria and recommendations for use with standard
size elastomeric O-rings, however, these glands are also suitable for use with other elastomeric
and polytetrafluoroethylene (PTFE) based seal geometries.
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Figure 4: Examples of fluoro rubber articles used by aerospace industry. Source: ETRMA.

2.1.4.3. Medical devices and medical applications

Due to the aggressive chemical substances and radiation treatment used for cleaning and disinfection
of the medical equipment, fluoropolymers, with their chemical resistance, are crucial for these
applications. Phasing-out fluoropolymers would compromise the reliability of the manufacturing
processes in the pharmaceutical industry and would have far reaching implications for healthcare
sector, and ultimately for the health and safety of patients.
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Figure 5: Implantable medical devices. Source: ETRMA.

The main fluoropolymers used in medical devices and medical applications are PTFE, FKM,
Fluorosilicone Rubber (FVYMQ), Perfluoroelastomer (FFKM) and FEP. Bisphenol AF is also another
important PFAS (non-FP) for medical devices and medical applications.

FFKM in particular is a universal material used in a wide variety of applications that require outstanding
performance. Ideal for process systems requiring intensive CIP (Cleaning In Place) and SIP (Sterilization
In Place) regimes or aggressive process media. It is especially suitable for O-rings and custom designs.

FFKM has unrivalled chemical and thermal resistance as well as other properties critical for medical
applications:

e Temperature resistance from -25 °C to +325 °C;
e Combines the advantages of an elastomer with the chemical resistance of a PTFE;
e Almost universal chemical compatibility;

e Materials perform well in a broad range of chemical media including ethylene oxides, acids,
alkalis, amines, esters and steam;

e Exceptional hysteresis properties;

e Outstanding low long-term compression set characteristics;

e High purity, low contamination from extractables;

e Complete traceability;

e Reduce downtime and improve production efficiency;

e Sealing effectively under pressure or in a vacuum;

e Materials compliant to FDA 21 CFR.2400 (d), 3-A, USP Class VI, Cytotoxicity (USP 87).

FKM is typically used for healthcare and medical applications when manufacturing mechanical seals,
decanters, separators, pumps, tanks, valves, heat exchangers and equipment cleaned using clean-in-
place and sterilize-in-place regimes. FKM can be bonded to other materials and delivered as
engineered parts in almost any design.

Its key properties are as follows:

e Temperature resistance from -20 °C to +220 °C;
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e Steamable FKM up to +170 °C;

e Very good chemical compatibility and resistance;

e Good compatibility with acidic fluids, fatty food products, food grade lubricants and oils;
e Low total organic carbon and metal extractables;

e Low long-term compression set characteristics;

e Material compliant to FDA 21 CFR177.2600, 3-A, USP Class VI, Cytotoxicity (USP 87).

Products designed for medical purposes must be safe for patients, especially when these products
come into contact with a patient’s body, and even more so when products are implanted for long-term
use. Unique properties of fluoropolymers are necessary to ensure safety of tubes, hose fittings and
seals in contact with body tissues and fluids. In particular, this is crucial for anti-microbial tubing, which
is of an utmost importance to reduce hospital acquired infections and transmission of germs.

PTFE sheeting and film serve a variety of medical uses, including reinforced sheeting for artificial heart
valves. This sheeting can be used as a flat sealing element in medical applications by punching or
cutting it into particular shapes, Sheeting can be reinforced with various materials and can be punched
or cut into any desired geometry.

Figure 6: Custom-made PTFE sheets. Source: ETRMA.

Fluoropolymer barrier coatings are irreplaceable for primary packaging of many medicinal products.
FP-coated stoppers can provide a good example. FP coated halobutyl rubber closures are used as vial
stoppers or syringe pistons for highly sensitive injectable drugs. It is estimated that 20% of all
injectables drugs are manufactured with FP barrier coated rubber. A further increase of FP coated
rubber closures is expected in the future because innovative drugs are more and more difficult to
stabilize.

FP-coated stoppers are referenced in the relevant pharmacopeial sessions like e.g., US Pharmacopoeia
<381> “Elastomeric Closures for Injections” (in short USP <381>) and the European Pharmacopoeia
3.2.9 “Rubber Closures for Aqueous Parenteral Preparations, for Powders and for Freeze-Dried
Powders” (in short EP 3.2.9.).
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FP coated stoppers are part of the primary packaging of a medicinal product. That means they are part
of the stability program at the pharmaceutical company and hence part of the certification procedure
by the health authorities. Approval times may vary between 2 up to 7 years.

Table 3: Uses of fluoropolymers in stoppers.

Fluoropolymer Description of the Sector(s) of end use
article(s)
ETFE film Halobutyl stopper is | Parenteral/Injectables primary
covered with a ETFE film | packaging components for

to create an inert barrier | containment of sensitive  drug
coating between rubber | medicine intended to be injected, e.g.,
and drug medicine. oncology, cell-and-gene, biological
based drugs, and other medicines
sensitive to migrating substances
from the rubber.

PVDF Halobutyl stopper spray | Parenteral/Injectables primary
coated with FP solution | packaging components for
to create aninert barrier | containment of sensitive drug
coating between rubber | medicine intended to be injected, e.g.,
and drug medicine. oncology, cell-and-gene, biological
based drugs, and other medicines
sensitive to migrating substances
from the rubber.

FP coating on closures (grey) serves as inert barrier coating for extractables and prevents leaching from
the rubber into the medicine.

Vial Prefilled Syringe

Figure 7: Example of a FP barrier coating. Source: ETRMA.

The FP used has a high inertness towards drug medicines and acts as a barrier material for the Rubber
stopper substrate. The figure below shows the barrier effect of a FP coating on the
extractable/migrating chemicals from a rubber.
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The graph represents 2 spectra in mirror effect: above the 0-line the coated rubber, below the 0-line
the same but uncoated rubber. Each peak represents an impurity or raw materials migrating out of the
rubber. The height of the peak represents the amount migrating out of the rubber.

It is clearly visible that the coating not only reduces the amount coming out of the rubber, but in many
cases even completely eliminates the impurities coming out.

Internal

R Standard Difference in Extractable Results for a Coated vs Uncoated rubber,

1500000 — for the same rubber grade (IPA Extract: GCAYS analysis)

100000 |

snnnoo—; Fluoropolymer coated rubber
0T T o

~s00000 ] Uncoated rubber

1000000 3

1500000

Times 1000 2000 1000 4000

Figure 8: Difference in Extractable Results for a Coated vs Uncoated rubber. Source: ETRMA.

For many drug formulations, in particular the more recently developed (e.g., mRNA vaccines like
against COVID, oncology, biological based drugs and cell-and-gene therapies), impurities coming from
rubber may jeopardize the stability and effectivity of the drug itself and need to be studied and
controlled in ageing stability studies. In many cases, the uncoated version fails such stability study, and
the coated rubber is the only option left. Besides, each impurity needs to pass a safety and toxicological
assessment. That’s why pharma companies need a rubber closure with the cleanest extractables
profile, i.e., the FP-coated version.

The halobutyl substrate is a first prerequisite for medicinal rubber closures as they have the lowest
permeability for air and moisture and can be chemically seen be crosslinked in a clean way. The
additional FP coating (via film deep drawing or via tumble spray coating) applied on top of the
halobutyl functions as a barrier for the remaining chemical substances that can migrate from the
rubber stopper (e.g., oligomers, antioxidants, plasticizers, cross linking residues). Also, the FP coating
is inert on itself, to avoid additional adverse reactions with the drug medicine.

The FP coated stoppers have proven their performance throughout the years: where expensive
stability studies of new drugs by the big Pharma failed in combination with a standard halobutyl
stopper, the FP-coated version was successful.

2.1.4.4. Other sectoral uses

Chemical industry: e.g., O-rings, sealing elements, hoses and other components installed in machinery
for the production of chemical products (in contact with aggressive fluids at high temperatures),
hermetic sealings for containers of hydrocarbon derivatives, sealing applications in valves for gases
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(such as methane or hydrogen), sealings used in devices for transportation of chemicals (e.g., used to
treat metals), sealing for galvanization process devices, perimetral gaskets for chemical plants,
expansion joints, etc.

As an example, FKM, FEPM and FFKM seals are widely used in chemical industry as critical safety
components in pumps, compressors, mechanical seals, flanges, etc. for their unmatched combination
of thermal stability and chemical inertness in complex chemical mixtures. They enable the global
chemical industry to operate in safe conditions, reducing fugitive emission to ground, air, and water
as well as minimizing exposure of emissions to facility staff. Their long-term reliability allows to
increase both mean time between failures (MTBF) and mean time between repairs (MTBR), making
the process industry safer and reducing its operating costs at the same time.

Oil & gas: e.g., explosive decompression resistant seals for mining and drilling applications, gaskets,
hoses, profiles, sealings for pipes, valves, and joints, etc.

For natural gas applications, European standard EN549 defines the requirements for different types of
rubber materials for seals and diaphragms for gas appliances and gas equipment. In particular, the
requirements for Classes E1, E2, E3 and E4 (up to 150 °C operating temperature) can only be met when
using FKM materials. Standard EN549 is currently under revision to prepare rubber parts for the
progressive feeding of gas supplies with green hydrogen (The European Clean Hydrogen Alliance,
ECH2A). FKM is part of this transition because it is ideal for the very low permeability to gases.

FKM, FEPM and FFKM are widely used in gaskets and hoses for oil & gas applications (drilling,
completion, and production), mainly due to their resistance to most hydrocarbon-based substances.
They are expressly requested by the specifications of a number of service companies (BH,
Schlumberger, Weatherford, Halliburton, etc.) as well as by the oil majors (Shell, Total, Saudi Aramco,
Exxon, BP, etc.).

Food contact: e.g., O-rings, gaskets, sealings for static and dynamic applications, hoses, profiles, etc.
These components can be used to manufacture consumer articles (for example household appliances,
such as immersion mixers), or, more frequently, industrial plants for foodstuff processing (for example
stators for progressive cavity pumps used in food industry).

FKM and FFKM are much used in food contact applications. They are used to manufacture
components, such as sealings or hoses (inner tubes), which are widely used in food and beverage
processing equipment, such as pumps, mechanical seals and flanges connecting metal pipes. Their
inherent thermal and chemical stability make them the only technical solution for high demanding
applications like SIP (steam-in-place) and CIP (clean-in-place) processes for cleaning and sterilization
of equipment.

Moreover, FKM and FFKM are well known for their intrinsic higher level of purity, or more precisely,
for a very low overall migration level, thus minimizing the risk of contaminating the processed food.

The use of fluoroelastomers for food contact applications is foreseen by the main regulations for food
contact materials, such as US FDA (21CFR 177.2600 and 21CFR 177.2400) and German BfR
Recommendation XXI/1, which impose acceptance limits.
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Their usage has been constantly growing over the last few years because of the implementation of
stricter regulations to defend consumer’s health (lower migration into the food streams) and of the
use of more severe conditions for cleaning and sterilization of food processing equipment and plants.

Semiconductors / electronics: gaskets, profiles, hoses, sealings (for example used in devices for
transportation of ultra-pure water), O-rings, etc. used in buffer, semiconductor and chipset production
plants and machineries (i.e., photolithography, etching, etc.

Fluoropolymers are extensively used in semiconductor manufacturing process chambers, mainly due
to:

e resistance to plasma (in the etch and deposition processes as well as in plasma chamber
cleaning processes),

e high purity (low release of organic and metallic contaminants along with low particle
shedding),

e high temperature resistance (some deposition processes, such as PECVD, operate at
temperatures above 250°C).

e very low permeability.

FKM and FFKM seals are also critical safety components of ancillary equipment (such as vacuum
pumps) and in the subfab effluent treatment systems that are designed to abate highly toxic gases and
that usually operate at high temperatures (above 250°C) to avoid condensation and the formation of
potentially dangerous deposits in the ductwork.

Fluoropolymer based elastomeric seals are therefore critical elements in wafer processing equipment,
enabling continuous improvements the electronics technology and therefore increasing digitalization.
At the same time, they allow safe and effective operation of the semiconductor fabs, thus contributing
to minimize emissions and ultimately the environmental impact.

They are also used in tools for the transportation of ultra-pure water for the production of
semiconductor waivers.

Energy applications, including batteries and hydrogen: e.g., hoses, gaskets used in electrical devices,
switches, batteries, electric motors, connectors, components of marine diesel engines (for power
generation), boilers (in contact with condensates and flames), components used in the transmission
of wind turbines (in contact with greases at high temperatures), sealing solutions for gas, valves, etc.

Lately, fluoroelastomer seals are getting more and more used by the alternative energy sector, such
as hydrogen storage and transportation due to their low hydrogen permeation rate. In tests conducted
in high pressure hydrogen at an independent lab FKM showed the lowest hydrogen permeation rate
among other types of elastomers (EPDM, HNBR, NBR, silicones). Fluoroelastomer seals are also present
in hydrogen manufacturing in electrolysers, due to their combined temperature and chemical
resistance.

In the short to medium term most of the global hydrogen production will still rely on steam reforming
of natural gas followed by carbon capture, utilisation and storage (CCUS), the so-called blue hydrogen
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process. That’s why the role of FP is even more important, since exploration and exploitation of gas
deposits with high concentrations (up to 40%) of H2S can only be safely conducted when using special
types of fluoroelastomer seals.

Besides, FKM, FEPM and FFKM-based seals are also being developed for future applications in deep
geothermal wells where high temperature water and steam (typically more than 220°C, in some cases
between 250 and 300°C) are extracted from stimulated fractured rocks. There is no other sealing
material able to withstand water exposure at such operating temperatures.

Cosmetics & personal care: e.g., O-rings for spray cans or other sealing elements, hoses used in
manufacturing phase.

Construction: e.g., components for tanks, drills, filters, press fittings, O-rings, gaskets, sliding elements,
bearings, thermal expansion joints (e.g., for railway bridges).

Metal plating and manufacturing of metal products: e.g., rubber coating for metal rolls to be used in
metal lamination process.

Earth moving and agricultural machinery / marine transmission: e.g., rotary shaft seals, household
appliances: e.g., gaskets, membranes and other technical articles (ex. washer sleeve) used in domestic
appliances (for example, washing machines).

Hydraulic and pneumatic: e.g., gaskets, check valves, membranes. Water and wastewater treatment:
hoses, gaskets, sealing components for drinking water plants / water conveying systems.

Fashion sector: e.g., watch stripes, crown, pusher, case made with FKM or covered with FKM.

However, this list and section is only an overview, as the downstream uses of rubber containing PFAS
are innumerable and it seems almost impossible to identify them all. ETRMA therefore stresses the
preliminary nature of this list and the importance of a better understanding of value chains and the
use of PFAS in GRGs.

2.1.5. Tentative life-cycle analysis for GRG sector

As outlined in section 2.1. (see figure 1), the primary issue is associated with the utilization of
fluoropolymers in the GRG production process. Fluoropolymers contain minimal non-polymeric PFAS
content, which means that non-polymeric PFAS compounds are not discharged during subsequent
processing stages or throughout the product's lifespan. Similarly, when it comes to the end-of-life
phase of these products, the emissions of PFAS can be regarded as negligible since they are either
incinerated or recycled.

Many efforts have been made in last years by fluoropolymers producers in order to improve and
develop the best available techniques in the manufacturing process, with the aim to manage the
environmental emissions.

Moreover R&D projects are being carried out by some major manufacturers with the aim of replacing
fluorinated PAs with non-fluorinated PAs; another possibility is to find a way for producing
fluoropolymers without the use of any processing aid.

e Phase 1: Manufacturing of PFAS
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The main concern is linked to the manufacturing phase and is not related to the fluoropolymer itself,
but to the use (and related emissions) of processing aids: mainly non-polymeric PFAS substances,
which can be transported in water bodies.

Many efforts have been made in last years by fluoropolymers producers in order to improve and
develop the best available techniques in the manufacturing process, with the aim to manage the
environmental emissions. Important results have been reported by major manufacturers, such as
fluorinated processing aids (PA) recovery for reuse, 99% removal of fluorinated PA in wastewater
treatment, 99.99% capture and destruction efficiency of gaseous emissions through a thermal
oxidizer20. Thanks to these new risk control techniques, it can be estimated that PFAS emissions during
the production phase are minimal.

Some preliminary results show that fluoropolymers obtained making use of non-fluorosurfactant
technologies, without the use of any surfactant, shows un-detectable (LOQ = 1.0 ng/g) content of
perfluoroalkylcarboxylic acids and per-fluoroalkanesulfonates. These results demonstrate that it is
possible to exclude the risk of formation of fluorinated short-chain PFAS of concern during
polymerization.

Other ongoing R&D projects are aimed at the substitution of emulsion polymerization with other
technologies, for example the polymerization in suspension already experimented by Asahi (US
4985520). This technology was later updated in order to increase reaction rates and improve
distributions of molecular weights, which has important effects on the subsequent processability of
the polymer. On the other hand, also the use of non-fluorinated surfactants is known to decrease
reaction rates, but even in this case, further research could lead to interesting results.

In any case, GRG industry, committed to a continuous increase of safety and reduction of
environmental impact, is ready to face the investments required by the adoption of these cleaner
technologies.

e Phase 2: Service life of the GRG

The assessment drawing to the conclusion that fluoropolymers are Polymers of Low Concern?! allows
to assume that no significant amount of non-polymeric PFAS is present in the fluoropolymers and
therefore non-polymeric PFAS are not released during subsequent transformation stages and during
product lifetime.

Moreover, in fluoroelastomers crosslinking among polymeric chains - and consequent formation of a
continuous elastomeric network - suppresses the general mobility of medium-low molecular weight
substances present in the material (Stephen H. Korzeniowski et al.).

Fluoropolymers are distinctly different from other polymeric and non-polymeric PFAS due to their
thermal, chemical, photochemical, hydrolytic, oxidative and biological stability. They have negligible

20 stephen H. Korzeniowski et al. “A critical review of the application of polymer of low concern regulatory criteria
to fluoropolymers II: Fluoroplastics and fluoroelastomers”. In: Integrated Environmental Assessment and
Management 19.2 (2022), pp. 326—354. doi: https://doi.org/10.1002/ieam.

21stephen H. Korzeniowski et al. “A critical review of the application of polymer of low concern regulatory criteria
to fluoropolymers II: Fluoroplastics and fluoroelastomers”. In: Integrated Environmental Assessment and
Management 19.2 (2022), pp. 326—354. doi: https://doi.org/10.1002/ieam. 4646.
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residual monomer and oligomer content and low to negligible leachability; they are extremely
pertinent, have different safety and environmental considerations, unique and intrinsic properties and
are largely deployed as raw material in various industries. Contrary to other PFAS, fluoropolymers are
considered to be non-mobile in the environment, not bio-accumulative and unable to bioconcentrate.
Stability studies reported reveal fluoropolymer stability in terms of light, hydrolysis, heat, oxidation,
and biodegradation (Stephen H. Korzeniowski et al.). Little or no data has been found as regards
adsorption/desorption of fluoropolymers, their presence in sewage and soil and volatilization.

Thus, the primary focus remains non-polymeric PFASs from the manufacturing process or
fluoropolymer degradation during end-of-life disposal.

e Phase 3: End-of-life

According to a recent End-of-life (EOL) analysis performed by Conversio??, almost 84% of all
fluoropolymer applications are incinerated at the end of their life in energy recovery or thermal
destruction processes. The remaining of the collected fluoropolymer waste is landfilled (= 13%) or
recycled (= 3%).

As regards landfilling, it should be noted that since fluoropolymers are chemically, thermally, and
biologically stable (Henry et al., 2018; Korzeniowski, et al. 2022), they are not expected to transform
to dispersive nonpolymeric PFAS when disposed of in a landfill. A recent study presented results from
OECD guideline biodegradation studies demonstrating that PTFE is stable and does not degrade under
environmentally relevant conditions (and is not expected to significantly contribute to landfill
leachate?3).

The possible formation of PFAS (short chain or long chain) during incineration of fluoropolymers was
investigated in a peer-reviewed study published in Chemosphere?4. The study concluded that at the
typical conditions foreseen by best available technologies, municipal incineration of PTFE is not a
significant source of PFAS.

Further investigation was recently performed by Karlsruhe Institute of Technology (KIT)2>, that
analysed incineration of post-use samples containing four different fluoropolymers, including
fluoroelastomers (PTFE, PVDF, PFA, FKM). This study provides strong evidence that incinerating a
mixture of fluoropolymers under representative municipal waste combustion conditions leads to
complete mineralization of the C-F bonds, no significant emissions of long-chain PFAS, and no
significant emissions of TFA or light fluorocarbons such as CF4 or C2F6.

22 Flyoropolymer waste in Europe 2020 - End-of-life (EOL) analysis of fluoropolymer applications, products and
associated waste streams. Tech. rep. Conversio, June 2022.

23 Ruwona and Henry. (2021). PTFE: Persistence without hazard at environmentally relevant temperatures and
durable by design. Fluoros 2021, Providence, RI.

24 Krasimir Aleksandrov et al. “Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential
formation of per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas”. In: Chemosphere 226 (2019), pp.
898-906. issn: 0045-6535. doi: https://doi.org/10.1016/j.chemosphere.2019. 03.191. url:
https://www.sciencedirect.com/science/article/pii/ S0045653519306435.

25 Hans-Joachim Gehrmann et al. Pilot-Scale Fluoropolymer Incineration Study: Thermal Treatment of a Mixture
of Fluoropolymers under Representative European Municipal Waste Combustor Conditions. Tech. rep. Karlsruhe
Institute of Technology, 2023.
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2.2. Tyre products and their value chain

ETRMA tyre company members represent 70% of the global tyre sales. The industry has a strong
presence in the EEA with 86 tyre-producing plants and 16 R&D centres. It is estimated in close 5.1
billion tons of the production of Tyres in Europe.?®

Over 200 raw materials go into tyre’s composition, and none of them are PFAS. The first stage in the
tyre manufacturing process is mixing raw materials to form the rubber compound. The uncured rubber
compounds are then extruded, calendared and finally cured in order to produce the tyre. Due to the
unique manufacturing process, the uncured parts need to show proper tackiness in order to be able
to adhere to each other during the assembly process. For this reason, the machinery used along the
entire tyre production, from the rubber compounding phases until the last curing stage, requires
strong anti-sticking properties, and for this purpose, fluoropolymers are irreplaceable.

TYRE COMPOSITION

9%

24 %

PASSENGER / LIGHT

TRUCKTYRES

29%

0%

12%
NATURAL RUBBER STEEL FILLERS
SYNTHETIC POLYMERS TEXTILE ANTIOXIDANTS,

ANTIOZONANTS,
CURING SYSTEMS

Figure 9: Tyre composition. Source: ETRMA.

High-specialised machineries are essential to manufacture tyres to prepare the different kinds of semi-
finished materials required in tyres production: inner liners, textile plies for casing plies and textile belt
plies, metallic plies for belt plies, sidewalls and tread bands. As depicted in the following illustration,

26 ETRMA statistics 2019 https://www.etrma.org/wp-content/uploads/2019/10/20191114-Statistics-booklet-2019-Final-
for-web.pdf
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all these parts are joined in a very precise manner to be submitted to the curing for the obtention of
the final tyre article.

L)
0
¥ warehouse

S v

Figure 10: Scheme of Tyre Manufacturing process. Source: ETRMA.

Table 4: examples of the functions of FP-coatings in different applications necessary to manufacture tyres.

Product Functions of the product in the tyre Functions of FP- Field of application
manufacturing process coatings
1) Mould | Moulding, curing and demoulding the | Anti-sticking Mould coatings.
tyre. properties,  high-
Givi the t its final sh q temperature
iving the tyre its final shape an stability and shape
surface aspect . . .
integrity, visual

Mandatory to obtain given tread | aspect.
sculptures, themselves necessary to
reach critical performances, such as
wet grip, rolling resistance and noise,
the three of them being subject to
grading classes for passenger car and
truck tyres.

2) Rollers, | Shaping and guiding the rubber | Anti-sticking Coatings of metallic
ferrules, | through the production line. properties pieces of
disks, manufacturing
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cylinder, machines and process
presser tools in contact with
plate green rubber,

intrinsically sticky to

3) Tables | Storing the rubber temporarily in the | Anti-sticking
production line. properties

metal.

Allow the industrial

Sliding properties | o oing and handling

4) Knives, | Cutting the rubber (anti-stick + sliding | Anti-sticking of green rubber mixes
blades + wear resistance properties). properties without pollution
(transfer) which may

Sliding properties cause decohesion

between rubber layers
during tyre use.

Wear resistance

5) Guides, | Guiding the rubber throughout the | Sliding properties Pieces (bulk) of
sliding production line. production machines

parts .
(No contact with

rubber)

2.2.1. Use of fluoropolymers in the tyre manufacturing process

No PFAS is used in the rubber formulations for tyres. Fluoropolymers (generally thermoplastics) are
used in some bulk pieces and coatings in contact with rubber during the tyre manufacturing process,
to ensure no friction and no sticking during all the steps of the manufacturing process in a plant (rubber
compounding, rubber conveying operations, tyre assembly, curing etc.). The most common
fluoropolymers used are PTFE (CAS 9002-84-0: Ethene, 1,1,2,2-tetrafluoro-, homopolymer), PFA
(Tetrafluoroethylene-Perfluoroalkyl  Vinyl Ether Copolymer) and FEP (CAS 25067-11-2:
Tetrafluoroethylene-hexafluoropropene copolymer).

As examples, these fluoropolymers pieces or coatings can be found in guides, galley rollers, rolling
disks, tables, blades, metallic rolls coating and curing moulds coating. They are essential for the
production of rubber compounds and tyres, in particular to ensure proper demoulding of the tyre after
the curing step, in order not to damage tread sculptures.

More specifically, for those steps of the production process that require extra anti-sticking properties
such as the curing mould itself, in many cases a coated layer of PTFE of a thickness of no more than
some um is required. This layer might be sprayed, but often applied with a vacuum deposition - in
controlled conditions in an encapsulated chamber. Despite the thin layer, large technical advantages
are achieved with the use coated fluoropolymers such as PTFE, that excels as follows:

- Durability: the layer of the coating material defines the ability of the machinery to process
hundreds to thousands tires. After the mentioned cycles, the coating reduces its efficiency as,
in most cases, this long lasting coating material itself will not wear off. But after several
hundred/thousands produced tyres, all compounds in contact with the machinery will stick at
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the mould which will lead to reduced quality over time. The application of a new coating will
then be required.

- Performance: The releasing property is of higher quality and durability compared to
“traditional” direct application of liquid release agents onto the tyre mold. This is needed due
to the fact that the tread compounds have become more and more sticky, and patterns more
complex, over the last years.

At present, no substances other than fluoropolymers have been identified that demonstrate the same
anti-sticking and anti-friction properties. In particular, there are no alternatives demonstrating the
same anti-sticking and anti-friction properties, without polluting the rubber surface. It is an extremely
important point, because a tyre is made from a superposition of different green rubber layers, and any
presence of such an anti-adhesive polymer on the rubber surface presents a major health and safety
risk, as it could provoke a split of the rubber parts during the life of the tyre.

Furthermore, many GRG products are used in the very functioning of tyre production machinery (e.g.,
rubber O-ring, fluids piping, etc). These machines themselves require rubber products containing
various PFAS fluoropolymer components for both their purchase and maintenance. Thus, there is also
an indirect impact on the tyre production chain in the event of a total ban on PFAS, with the risk of
many tyre production machines malfunctioning and a potential increase of costs.

ETRMA calls for the authorities to consider the usage of machinery coatings in the tyre industry as

essential use. Any ban or restriction on fluoropolymers related to these uses would have a

remarkably detrimental effect on the manufacturing as well as on performance of the tyres in the
EU.
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3. Challenges related to the substitution

3.1. Typical innovation process and timing

Research and Development refers to the systematic and investigative processes undertaken by tyre
and rubber goods companies to discover, develop, and test new formulations and products. It involves
a range of activities, including basic research, regulatory compliance, assessment of safety and
environmental impacts, homologation by the customers, testing and validation as well as
manufacturing scale-up.

The whole R&D process is a resource-intensive and highly time-consuming process, often taking
several years or even decades from initial discovery to final market availability. Success in R&D leads
to the introduction of innovative products that innovative products that offer increased performance.
For example, innovation in the tyre sector has led to the launch of energy-efficient tyres, which allow

to reduce significantly fuel consumption and therefore CO2 emissions.?”- 28

However, the process also involves challenges such as high costs and uncertainty. To conduct an R&D
project aimed to substitute FEP, PTFE, PFA and other fluoropolymers in rubber goods and in tyre
manufacturing, all the typical development steps would need to be carried out:

e R&D conducted by suppliers (in collaboration with downstream users);

e Regulatory compliance (materials must be compliant with applicable regulations and should
meet technical requirements);

e Reformulation / Re-design;

e HSE assessment of alternatives to guarantee they are safer than FP (hazards, quantities used,
potential releases);

e Full-scale tests (e.g., laboratory formulation studies, including initial and post-ageing
characterization tests), and tests of new manufacturing processes (e.g., manufacture of the
rubber mix on an industrial mixer and verification of its processing capacity for the
manufacture of parts);

e Internal approval and certification process (validation) to ensure the alternative does not
affect the integrity of the final product (e.g., undermining the safety of passengers);

27 See, for example, OECD, 2014. Nanotechnology and Tyres: Greening Industry and Transport, OECD Publishing,
Paris, https://doi.org/10.1787/9789264209152-en.

28 See, for example, European Commission Consumer’s Guide to Energy-Efficient Tyres
https://ec.europa.eu/energy/sites/ener/files/documents/FIN%20User%20guide%20-%20tyres.pdf
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e Homologation by customers (this step is crucial not only for tyres and other components, but
— especially — for rubber goods applications in critical sectors such as aerospace, defence,

medical devices);

e Manufacturing scale-up and launch: Once a new material is tested and validated, the
manufacturing stage can start.

The graph below summarises the main steps of the typical innovation cycle in the sector:

Assessment o
Reformulate safety and Homologation
Redesign environmenta
impacts

Manufactu

» Testing & Valida -» g scalep and
by customers launch

From the general availability of a technically feasible alternative, the estimated minimum total

development and approval time is 15 years. In other words, not less than 15 years are necessary to

complete transition activities (i.e., implementing the substitution of PFAS) from the moment when

an alternative is identified, which is not currently the case.

This is only an assumption and review clauses are needed during the R&D phase. It is important to
emphasize that as ETRMA member companies are downstream users for PFAS materials, substitution
timelines are highly dependent on the ability of the supply chain to offer suitable alternatives. The
R&D phase producing potential alternatives to PFAS shall be conducted by suppliers. The key challenge
would be the unavailability of suitable materials to address the client’s needs. In this regard, the GRG
and tyres industry is wholly dependent on the technological progress of their suppliers and has limited
impact on efforts to substitute fluoropolymers in these applications.

3.2. In General Rubber Goods

Some applications of rubber goods are requested for aerospace, energy applications, transportation,
medical devices, construction, food contact materials and many others to perform in extreme and
harsh environments. Most of such applications are either industrial or professional.

Among such applications there are, for instance, rubber seals and O-rings inside motors in aerospace
applications, where rubber is in contact with oils at high temperature and extreme pressures. In this
case, the O-rings or seals are made of PTFE.

Other example are hoses used in oil and gas industry where working temperature could reach -502C
degrees in the case of Offshore LPG2 transfer. In this case, the hoses need to be reinforced with a
fluoropolymer lining on the outer surface. The use of fluoropolymer-based rubbers is critical for many
aerospace, energy, healthcare and automotive applications because of the FP’s unique properties.
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Those fluoropolymers, typically FKM or PTFE are chemically, thermally and biologically stable; they do
not present significant toxicological concerns and cannot degrade into other PFAS.

The substitutes should have the same combination of properties to be able to perform under the
extreme conditions. At the present state of knowledge, there are no other products with equivalent
resistance to oil, ozone, external aging and chemicals, which also possess good enough tensile
strength, elongation resistance, and DRC.

Substitution efforts

The high price of fluoropolymers already ensures that the use of these materials is minimised by the
manufacturers. Fluoropolymers are only used when the unique properties of these materials are
really needed.

The industry has replaced fluoropolymers in all applications where suitable alternatives were available
and where safety and technical performance are not compromised during the use stage of the
products. Fluoropolymers are present in GRG only when the alternatives available don’t have enough
chemical resistance for the use under harsh and extreme conditions, or compromise safety and
performance in critical applications, like aerospace, construction or medical devices.

The combination of properties shown by fluoropolymers make them unique and able to cover a wide
range of possibilities/applications, which cannot be achieved by any other material in the rubber
industry. Somet other materials could offer similar properties (not the same), but only as concerns one
of the multiple properties of fluoroelastomers/fluoropolymers. For example, HNBR/ACM/AEM rubber
can offer some resistance to aggressive fluids (but not as broad as FKM), but on the other hand they
cannot provide the same level of heat resistance.

Besides ongoing literature review, laboratory trials involving potential substitutes have been under
way. Up to now, no alternatives have been found. FKM, PTFE, FEP have always proven superior in
chemical resistance to any substitute tested. For instance, as it is impossible to use a hose or seal to
transport a chemical if such hose/seal is not resistant to the chemical, substitution was not feasible.
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Table 5: Summary of conclusions on alternatives examined.

Technical feasibility (performance, technical characteristics, etc.)

Metals are much heavier: their use would nullify the efforts made to reduce

vehicles weight, with negative environmental effects. Their chemical resistance
is much lower: in several applications they need to be coated with
fluoropolymers.

Their flexibility / elasticity is much lower, so they cannot be used in applications
where wide and elastic deformations are required. For example, they could not
guarantee the absence of leakage, especially where there are strong vibrations,
with consequent severe safety problems.

Even in applications where they could be theoretically used for this purpose,
there would be impossible to disassemble and reassemble the parts (for
example, for maintenance), because when they are moved from the initial
position, they lose tightness and must be replaced every time. Even more, they
cannot be used for components which need to be expanded / deformed /
extended, such as membranes in expansion vessels for oil at high temperature,
wall in endless piston precision pumps used to dose aggressive chemicals,
molten plastics etc., flexible hoses for hot oil, hydrocarbons, aggressive media,
steam, etc.

They cannot be used where there is friction (and consequent wear), for example
in contact with rotating shafts or other rotating parts at high RPMs, especially
where metal particles produced by wear can cause materials failure. They
cannot be given complex shapes. They cannot be used in applications where
thermal conductivity must be avoided.

Economic feasibility

Where technically
feasible, substituting a
FP with a metal would
require a complete re-
design. For seals,
higher production costs
would be required by
seat machining (low Ra
are  requested to
guarantee the sealing).
Moreover,

maintenance costs
would be higher, due to
the need to replace
metal seals at every
inspection. For hoses,
production costs would
be higher due to
precise bending and
more complex
assembly, in addition to
higher assembly costs
and higher logistics
costs (heavier). Higher
operating costs would
be moreover needed
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due to higher vehicles
weight.

High nickel O-rings, seals, bearing | Same considerations as for metals in general. In particular, nickel alloys are not | The same as with
alloys pads, expansion joints, | able to cope with many specific anti-corrosion situations. metals in general. In
hoses, mechanical | In fact, those alloys were used for the lining of pumps and seals in the 1970s, | particular, the solution
parts, other GRG | however this led to frequent failure of the equipment, resulting in significant | would be more
products. challenges in terms of maintenance and safety, related to corrosion and leakage | expensive, due to low
from mechanical seals. Besides, nickel is already subject to many restrictions | process efficiency, with
because it is potentially dangerous for human health. higher costs, higher
maintenance costs,
due to more frequent
replacement of
equipment.
Polypropylene | O-rings, seals, hoses, | Poor chemical and thermal resistance. Worse behavior in food contact | Less expensive, but
other GRG products. applications. Not comparable mechanical properties (rigid, not elastic). not suitable
PVC O-rings, seals, hoses, | Poor chemical and thermal resistance. Worse behaviour in food contact | Cheaper material, but
electrical cables, other | applications. Not comparable mechanical properties (rigid, not elastic), not | not suitable. In
GRG products. suitable to produce flexible articles. applications where it
Soft PVC has low thermal resistance (max 120-C) and poor chemical inertness | could potentially
(it releases plasticizers when in contact with grease, oil, solvents, hydrocarbons | replace FP, it would
and other chemicals). Poor resistance to degradation by UV and oxygen. nevertheless lead to
In electrical cables, PVC or PE combined with halogen free flame retardants | higher  maintenance
(HFFR) could be considered as a potential alternative in some applications, but | costs, due to increased
not in most industrial applications, where high chemical and thermal resistance, | replacement rates.
combined with high flexibility, are required. Without fluoropolymers in electric
cables, the performance of a wide variety of industrial applications would be
seriously downgraded, with lower reliability, higher risks for human health
(increased risk of fires) and the environment (increased replacement rates of
other plastics, leading to more waste generation).
Glass / O-rings, seals, bearing | Not suitable for sealings or hoses (no elastic properties, not flexible). As for | Increased
Ceramics / pads, expansion joints, | electric cables, ceramic-based cable insulations may be potentially considered, | maintenance costs.
Mica but these materials would not have the combined set of properties that
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hoses, electric cables,
other GRG products.

fluoropolymers offer and would not perform under the full set of required
situations and process conditions.

electric cables,
mechanical parts, other
GRG products.

resistance (e.g., subject to degradation in hot, humid environments or in
presence of seawater). It shows poor resistance to mechanical wear, which
proved to be a serious limit in critical applications, such as cabling in aviation
sector. In many aircraft models, both fixed wing and rotating wing, short circuits
(which led to accidents with loss of lives) were caused by faulty insulation in
polyimide-insulated wiring, caused in turn by abrasion, due to vibrations and
heat connected to the functioning of the aircraft. That models had to undergo
extensive modifications and, in some cases, complete substitution of wires.

Polyether O-rings, seals, bearing | Not suitable, due to inadequate mechanical properties (not flexible, not elastic) | Not applicable
sulphone pads, expansion joints, | and poor chemical resistance, especially with low-polar organic solvents

hoses, other GRG | (ketones and chlorinated hydrocarbons)

products.
Polyimide O-rings, seals, hoses, | Not suitable in applications where elastic properties are required. Poor chemical | Very high costs

EPDM rubber

O-rings, seals, bearing
pads, expansion joints,
hoses, food contact
applications, other GRG
products.

Compared to FP, EPDM rubber is much less efficient in terms of temperature
and chemical resistance, much less efficient in terms of oil resistance, and much
less resistant to abrasion

While it could be potentially suitable for some acids and alkalis, chemical
resistance is very poor with apolar media (fuels, mineral oils, diester lubricants,
etc.).

This makes EPDM not adequate, for example, for many sealing applications in
the automotive sector, for example in lambda sensors. Considering hoses, it
could be used in hoses for medium temperature/aggressive chemical fluids, but
resulting in lower resistance, leading to lower durability. In general, the
applications where it could be evaluated as alternative to fluoroelastomers are
those in which it was previously replaced by fluorelastomers because not
performant enough according to new requirements. If used instead of
fluoroelastomers in these applications, it will lead to frequent failures.
Considering food contact applications, it does not guarantee the same safety
standards, due to reduced chemical inertness, cleanability and heat resistance.

Less expensive
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Nitrile rubber

O-rings, seals, bearing

Compared to FP, NBR is much less efficient in terms of temperature resistance,

Less expensive

but not comparable to fluoroelastomers, who can easily pass 200-C.

Not suitable for contact with acids. Lower resistance to prolonged UV exposure,
poor chemical inertness. Poor impermeability.

Much higher friction coefficient than FP, thus not suitable for dynamic
applications in vehicles.

For some applications, PTFE is added to the HNBR compound in order to
reduce friction coefficient.

It cannot be used in medical and pharmaceutical applications, due to the
possible release of acrylonitrile.

In food contact applications, its performance is lower in terms of cleanability,
chemical inertness, resistance to heat.

(NBR) pads, expansion joints, | bad in Ozone resistance and exterior aging, in water vapour resistance.
hoses, mechanical | Fair to good resistance to hydrocarbons and oils but only at low temperatures
parts, food contact | (above 120 °C it starts degradating and swelling). Poor oxygen, UV and heat
applications, other GRG | resistance. In several NBR applications, PTFE is added to the compound, in
products. order to obtain permanent low friction performance.
Hydrogenated | O-rings, seals, bearing | Compared to FP, HNBR is much less efficient in terms of temperature | Slightly cheaper, but
NBR pads, expansion joints, | resistance, and worse in water vapour resistance. not sufficient
hoses, mechanical | Good resistance to automotive service fluids, hydrocarbon-based fluids, but also | availability on the
parts. polar fluids, within the temperature range of —45 to 150-C for continuous use, | market to replace FP.

Acrylic rubber
(ACM)

O-rings, seals, bearing
pads, expansion joints,
hoses, other GRG
products.

Acrylic rubber is less good in high temperature, less good in flexibility. It also
has a low tensile strength.
Poorer chemical resistance, on average. Good resistance to hydrocarbon and
oils

but not comparable to fluoroelastomers.

Not recommended for polar fluids (coolants, water, etc).

Bad impermeability.

High friction coefficient.

Less expensive, but
not sufficient
availability on the

market to replace FP.
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Ethylene- O-rings, seals, bearing | Lower chemical resistance. Good resistance to oil up to 150°C, but not | AEM is a specialty
acrylic (AEM) | pads, expansion joints, | comparable to fluoroelastomers. elastomer. Global
rubber hoses, other GRG | Not resistant to hydrocarbon solvents, gasoline and alkali, acids and amines. | capacities are very
products. Poorer low temperature flexibility compared to FYMQ. limited. The AEM
Bad impermeability. available today barely
High friction coefficient. meets the demand
already existing.

Silicone O-rings, seals, bearing | compared to FP, silicone rubber has poor mechanical properties (abrasion, cut- | Less expensive, but
pads, expansion joints, | through and tear resistance). Limited use at >180 °C, poor dielectric properties, | higher maintenance
hoses, other GRG | less resistant to hydrocarbons, permeable to gases. costs.
products. In tubing, silicone rubber shows lower temperature and chemical resistance

compared to PTFE.

In sealings, similarly, the temperature resistance is lower, therefore it is not
suitable for the required operating temperature of around 250 °C.

Moreover, silicone rubber cannot meet the mechanical properties, such as
elongation, required by the automotive sector for critical components.

Silicone rubber cannot not perform as well as FKM in food contact applications
as far as resistance to oily food is concerned and where hardness is required.

PEEK and PI Use in high performance | Low performance on leakage i.e., pollutant. Very high costs
engines O-rings, seals, | Sensitive to concentrated or strongly oxidizing acids. Can contain PTFE.
tubes Can be swollen by dichloromethane or dichloro-1,2-ethane.

CSM rubber O-rings, seals, hoses, | Not feasible, does not achieve desired technical performance. Not applicable
other GRG products.

HDPE O-rings, seals, tubes, | Not compatible with rubber and sterilization processes. Not assessed
other GRGs used in
medicinal
products/medical
devices

UHMWPE O-rings, seals, hoses, | Not compatible with rubber and sterilization processes Less expensive
tubes, other GRGs used | Less resistant at temperature > 70-C than FP.
in medicinal
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products/medical
devices
PET O-rings, seals, tubes, | Not compatible with rubber and sterilization processes. Not assessed
other GRGs used in
medicinal
products/medical
devices
Molybdenum PTFE (as low friction | Not suitable for applications with exposure to water vapour or even atmospheric | Very expensive
Disulphide additive) moisture (moisture depletes low friction performances).
(MoS2) Not suitable for applications where heavy metal contamination must be avoided,
such as food contact applications.
Graphite PTFE (as low friction | Graphite is electrically and thermally conductive, which could be negative in | Not applicable
additive) some applications. Its efficiency is lower, so higher amounts are requested to
obtain relevant effects. Finally, the color and the fact it stains could be a problem
in some applications.
Boric Acid PTFE (as thickener /| One of PTFE (powder) applications in rubber sector is as additive in rubber | Not applicable
rheology modifier in | (VMQ) compounds, as rheology modifier, to increase strength of uncured
VMQ compounds) semifinished products (so called green ‘strength’). Boric Acid was widely used
in the past for this purpose, but it has been replaced by PTFE after being listed
in REACH Candidate List for Authorisation because of its reprotoxicity.
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Table 6 shows that only fluorinated elastomers can effectively and safely work at temperatures

exceeding 180°C in presence of aggressive fluids while all potential alternatives fail.

Table 6: Key characteristics of potential substitutes in comparison to fluoropolymers.

Material T,,,. Good fluid Poor fluid Purity

type (°C')  resistance resistance

NBR 120 Hydrocarbons Polar solvents, ozone  Low

HNBR 175 Hydrocarbons, ozone Low

EPDM 150 Water, steam. ozone Hydrocarbons Low

VMQ 180 Water, steam, ozone Hydrocarbons High

AEM 180 Hydrocarbons, ozones Low

ACM 170 Hydrocarbons, ozone  Polar solvents, water  Low

CSM 150 Hydrocarbons, water, Polar solvents Low
0zone

CR 100 Hydrocarbons, water, Polar solvents Low
ozone

ECO 135 Hydrocarbons, water, Polar solvents Low
ozone

IR 110 Water Hydrocarbons Low

SBR 100 Water Hydrocarbons, ozone  Low

NR 80 Water Hydrocarbons, ozone  Low

FKM 240 Hydrocarbons, steam, Amines, polar solvents Medium
SOUT gases to high

FEPM 220 Steam, amines, sour Polar solvents, aro- Medium
gases martics

FFKM 327 All None High

FVMQ 200 Water, steam, ozone, Medium
hydrocarbons

One of the problems with the substitution is that search for alternatives must be conducted on a case-
by-case basis in collaboration with each specific client. Approval by third parties, e.g., regulatory

bodies, is also necessary for some applications. Currently, the industry is already striving to propose

alternatives to FP whenever possible, following the client's specifications and conducting lab tests. For

instance, to explore alternatives to FP for specific FCM-related uses where fluoropolymers cannot be

substituted at the present state of the knowledge, the following steps would be necessary:

e To conduct a literature search on materials that could withstand the conditions imposed by

the client's process;

e To verify if a potential alternative is applicable and compliant with the relevant standards in

the respective industrial sectors. For example, it should be compliant with FDA requirements
and EU 1935/2004 Food Contact Materials Regulation and 10/2011 Regulation for Plastics in
Food Contact Materials meaning the material under consideration for a potential substitution

must be on the positive list. If not, a request for adding this material to these lists should be

submitted, along with a dossier and proof of its safety;
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e To formulate and manufacture prototypes;
e To study their chemical and thermal resistance through aging tests in the laboratory;

e To check these prototypes against relevant standards (e.g., FDA requirements, EU regulation
1935/2004, NORSOK M 710 Elastomer Seas standards etc.), based on the sector-specific
requirements;

e To provide prototypes to concerned industries for in-situ tests to validate their proper
functioning.

The key challenge, however, would be the unavailability of suitable materials to address the client’s
needs. In this regard, the GRG industry is wholly dependent on the technological progress of its supply
chain (i.e., manufacturers of fluoropolymers).

3.2.1. Healthcare Applications

Fluoropolymers are used in healthcare sector when there is a need for safe and resistant mechanical
seals, decanters, separators, pumps, tanks, valves, heat exchangers and equipment cleaned using
clean-in-place and sterilize-in-place regimes. The key properties are temperature resistance, very good
chemical compatibility, biocompatibility, durability and good compatibility with acidic fluids, fatty food
products, food grade lubricants and oils. To substitute fluoropolymers, an alternative should combine
the same properties. At the present state-of-art, it is unlikely that any alternative, apart from another
PFAS, would have similar or superior functions.

Moreover, some of the functionalities of fluoropolymers, which make them preferred alternatives, are
the very same that are distinctive characteristics of the PFAS as a group, first of all, persistence and
inertness. It follows that any non-PFAS substitute would be less safe, because more likely to interact
with human body or a medicinal product.

While there is a 13.5-year derogation for fluoropolymers and perfluoropolyethers for the use in tubes
and catheters in medical devices proposed by the Dossier Submitters, it does not cover all critical uses
of (per)fluoropolymers in healthcare and, moreover, it disregards the lack of any potential alternatives
even remotely comparable to fluoropolymers.

Fluoropolymers, for instance PVDF, are also used in the packaging of medical products, for instance as
thin barrier coating on halobutyl rubber stoppers, in particular for syringes and vials. This
fluoropolymer coating functions as a barrier preventing migration of substances from the rubber.
These coatings are critical for ensuring stability of sensitive injectable medicines (e.g., vaccines,
chemotherapy, anti-rheumatics etc.). It is estimated that 20% of all injectables drugs are manufactured
with FP- barrier-coated rubber.

There are no alternatives available. Fluorinated polymer films are unique in being extremely inert,
meaning they have the lowest possible interaction with medicinal products.

Substitution efforts (packaging)

Uncoated halobutyl formulations have improved dramatically over the last decades, but do not reach
the level of performance of the FP coating. Alternative applications, like PET film used as coating or
replacement of the halobutyl stopper with TPE, have not been successful either.
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For more than 10 years, the manufacturers have been trying to develop a TPE (ThermoPlastic
Elastomer)-based stopper, without success. Potentially, TPE might replace fluoropolymers in
packaging of some conventional medicinal products, but more sensitive and innovative medicinal
products would still require an FP coating.

Even the cleanest rubber formulation now available on the market, after more than 10 years R&D,
cannot replace a FP-coated variant.

Table 7: Summary of substitution efforts (all failed).

Potential alternative Technical feasibility Economic feasibility

TPE Failed due to high permeability, | Not applicable
chemically not clean enough, not
sterilizable.

Next Gen Halobutyl Still some unavoidable migrating | Not applicable
formulation’ substances like oligomers,
antioxidants and cross-linking side
products.

PET-coated Replacing FP coating with PET | Not applicable
coating has been tried, but failed
due to low performance
compared with FP.

Even if an alternative arises in the future, it will be a long way from an invention to a commercial

product, because every change in a medicinal product including primary packaging of a medicinal
product (and the coated rubber stopper is a part of primary packaging) needs to be revalidated,
resubmitted as a separate dossier and reapproved by a competent regulatory body on the national
level.

Once a potential alternative is identified, it will take at least 10 years R&D for a rubber component
manufacturer to commercialize it. Then, the pharmaceutical company will need > 4 years for
validation.

Assuming there is a viable alternative, both a rubber component manufacturer and a pharmaceutical
company need to go through the following steps:

e Screening of potential products;

e Screening of suppliers;

e Qualification (chemical-physical, functional, biological, industrial);
e Manufacturing of Pilot/Industrial batches;

e Manufacturing process validation;

e Stability testing;

e Extractable / Leachable testing.

Once all the qualification data are available, Drug Master File Type Ill for the packaging manufacturer
should be updated, which takes a. 6 months. Then, once all supportive data are available,
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Pharmaceutical Product Marketing Authorization (Variation dossier) should be updated, which takes
from 6 months to 3 years, depending on the market.

3.3. In Tyres manufacturing

PFASs, or, more exactly, fluoropolymers (FP) are utilized in tyre manufacturing for tasks such as
moulding, curing, demoulding, and handling uncured rubber mixtures. Every tyre manufacturing line
contains some metallic pieces coated with FP (from rubber compounding to curing). The locations
and quantities of these coated pieces vary depending on the type of rubber formulations processed
(and their level of sticking tendency), the tyre type, and the available manufacturing processes,
machines, and tools at each plant.

The key functionalities of fluoropolymers lie in their anti-sticking and anti-friction properties
(maintained at higher temperatures), complemented by their excellent wear resistance. Therefore,
any suitable substitute for these materials must possess these essential characteristics.

The formulations of modern high-performance tyres contain materials that improve the safety
performance (for example, braking distance) while lowering the Rolling Resistance (better CO2
footprint) and improved abrasion (prolonging tyre life) thus supporting the Green Deal objectives. Such
formulations lead to a high stickiness to metallic surfaces and subsequently also to challenges in
manufacturing such as demoulding the tyre from the curing mould for example. The latter becomes
especially difficult for the highly complex 3D-shape of modern tyre tread patterns being designed for
tyre performance. Furthermore, considering the high curing- and hence, mould temperature, a mould
coating using FP is currently used allowing the production of such demanding tyres.

Substitution efforts

As regards FEP, PFA, PTFE and other fluoropolymers used in coatings involved in curing moulds and
green rubber processing machines,?? the following activities to identify potential alternatives have
been conducted:

e Literature review
e Laboratory tests in cooperation with formulators and suppliers.

Up to now, no FP-free coatings nor other alternative surface treatments meeting internal
requirements of the DUs have been identified.

Table 8: Summary of efforts made.

Potential Alternative Issues

1) Chromium-based coatings Surface energy is significantly higher compared
to PTFE and therefore it is not suitable for rubber
compounds.

Solution also considered not relevant due to the
presence in Annex XIV Authorisation on
chromium VI compounds.

29 ‘Green’ or ‘uncured’ are technical expressions for non-vulcanized.
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2) Silicone-based coatings (including use for | Not inert; consequently, not feasible, because
green rubber processing) rubber interacts with coating.

Not suitable for green rubber processing,
because they induce contamination of rubber
compounds due to transfer of molecules of
silicone onto the uncured rubber surface, which
can lead to safety issues during tyre use.

3) Diamond like carbon coatings (DLCO Not suitable, because they increase stickiness.

To conduct an R&D project aimed to substitute FEP, PTFE, PFA and other fluoropolymers in tyre
manufacturing, the following steps will be critical:

e R&D conducted by suppliers (the product should meet technical requirements)

e HSE assessment of alternatives to guarantee they are safer than FP (hazards, quantities used,
potential releases)

e Full-scale tests of the coating applications
e Tests of new manufacturing processes

e Internal approval and certification process to ensure the alternative does not affect the
integrity of the tyre undermining the safety of passengers.

Even if the description of lubricants detailed in Annexes of Restriction proposal is not complete, ETRMA
considers that uses of fluoropolymers in tyre manufacturing presented in the table above are covered
by the proposed 12-year derogation for ‘lubricants where the use takes place under harsh conditions
or use is for safe functioning and safety of equipment’. Nevertheless, 13.5 years (12-year derogation
+ 18 month of transition period) are clearly not enough to invent, test, and produce a PFAS-free
solution for tyre manufacturing and then to implement it.

The overall amounts of FP used in the EU in coatings related to tyre manufacturing might be difficult
to assess, because the tyre industry is not a direct customer here, but a downstream user in a long
supply chain. However, it is a relatively low amount because of the low coating thickness (100 um
maximum) that has a high impact on manufacturing stability and product performance.

3.4. Conclusions

In general rubber goods (GRG) fluoropolymers have been already substituted where it was feasible.
With fluoropolymers being expensive, they are currently used only in specific critical applications,
where the resistance of the GRG to extreme conditions and biosafety are critical. Based on the current
R&D activities, there are no known alternatives for use of fluoropolymers in GRG requested to
perform in extreme environments (oil and gas industry, military) or to ensure high safety level
(automotive, aerospace, medical devices and medical applications, Food Contact Materials,
construction). To date, the researchers have not been able to identify technically suitable and
economically viable alternatives to PFAS in these specific applications.
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In tyre manufacturing applications, there are no known alternatives that are currently available for
uses of polymeric PFAS, or, more precisely, fluoropolymers, where they are used as lubricants and
anti-stick coatings. Fluoropolymers are critical for manufacturing of tyres due to their unique
characteristics, which are broad range temperature resistance, anti-sticking, low coefficient of friction
and resistance to wear. To date, the relevant supply chain has not been able to identify technically
suitable and economically viable alternatives to fluoropolymers.

Implementing a re-design requires long timelines and converting the entire ETRMA member
companies’ portfolios implies high costs. As these companies are downstream users for PFAS- based
commodities, substitution timelines are highly dependent on the ability of the supply chain to supply
adequate information and their capabilities to offer suitable alternatives. Timelines are difficult to
predict and highly subject to uncertainty. The whole process of identifying suitable alternatives could
take many years.

From the general availability of a technically feasible alternative, ETRMA member companies
estimated that not less than 15 years are necessary to complete transition activities (i.e.,
implementing the substitution of PFAS) from the moment when an alternative is identified, which is
not the case. As a relatively low amount of FP (compared to negative impacts of a FP restriction on the
European economy) is involved, and these FPs are handled in industrial and professional settings, a
time-unlimited derogation for these applications will be reasonable.
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4. Socio-Economic Impacts

The sections below provide a general overview of the social and economic impacts, considering
business impacts for rubber goods industry and the tyre manufacturing process, market impacts (on
the product market), and broader EU macroeconomic consequences resulting from a potential REACH
restriction of PFAS.

The results of the survey show that the total monetized impact of a non-derogation is estimated to 1.4
billion EUR, including:

e the total economic impact in the EEA: > 404 million EUR;

e the social costs of unemployment would be equal to > 1 billion EUR.

This is only a preliminary overview of the impacts. ETRMA is conducting a full-fledged Socio-
Economic Analysis that will be submitted later in the process.

4.1. Economic and social impacts from unemployment

The use of fluoropolymers is reserved to special applications as fluoropolymers do not have economic
advantages and are replaced for cheaper solutions when possible. However, for key applications where
performance is required for chemical and temperature resistance, fluoropolymers are key to secure
safety and efficiency. Rubber articles, including those containing fluoropolymers, are used for the most
part — with the exception of a few exceptions such as bearing pads — in more complex systems and
machinery such as automotive, aerospace, industrial, to name but a few.

The use of fluoropolymers is thus unavoidable. As shown in the previous sections, to date there are
not chemical, nor technical alternatives that can reduce or substitute the amounts of fluoropolymers
used in rubber goods.

It is common that services agreements across suppliers of general rubber goods and producers of final
articles include provision to producers the same article over a period of time in order to secure
replacements of damage pieces. The cycles of service requirements agreed across industry could vary,
but it is common to have those agreements on producing the parts of over years (e.g., 20 years in the
extreme case of aircrafts). This includes requirements to deliver the very same rubber article under
specific technical and chemical compositions. The strict requirements aim, above all, to secure safety,
performance and avoid disturbances.

In the event that a chemical alternative is available for fluoropolymers — currently this is not the case
— testing and approval could take more than 10 years. The time of development and approval varies
across articles. However, the specific technical performance of the current uses of fluoroelastomers
make testing, research and development process demanding, detailed and extended in time (see
Section 3.1. for details on substitution timelines).

A restriction that limits in time the use of fluoropolymers will not boost substitution, rather place
industry and the network created in Europe for highly performant rubber goods under stress and
induce disturbances and distrust. Therefore, ETRMA calls for a time-unlimited derogation for
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fluoropolymers, and envisages risk management measures on waste management that secures due
care of waste containing rubber goods with fluoropolymers.

The above request is founded on the high disproportionality of the measure: a_potential broad

restriction without derogation for general rubber goods would have disproportionate socio-

economic implications on the EEA tyre & rubber sector.

The companies emphasized that a PFAS restriction would be a serious blow to European production.
Several seals product ranges for internal combustion engine applications, high-temperature bearings
in the automotive industry, aeronautical applications, and food contact applications would be
discontinued, leading to the closure of respective production lines. The process of qualifying substitute
products for these applications is time-consuming, spanning years, if not decades, and there is a
concrete risk of relocating production to non-EEA countries within this time frame.

Qualifications are very long and very complex. Time depends on the availability of a product with
equivalent performance developed by suppliers. Nevertheless, manufacturers indicated that it would
be extremely difficult, if not impossible, to re-enter the market even if in the future alternatives to FPs
are qualified and used, since many of the products are used in critical strategic applications where
safety and performance cannot be compromised.

As a consequence, there would be a considerable impact on manufacturing, supply and sales of these
products in the EEA. For example, the expected income generated through the sales of rubber good
products in 2027 (year of the entry into force of the proposed restriction plus 18 months of transition
period) likely to be affected by a REACH restriction of PFAS is estimated at > 449 million EUR/year
(rounded).

In terms of sales volumes, this corresponds to > 1.6 billion units/year that would be impacted by the
restriction, including, for example, vibration damping parts, static seals for internal combustion
engines, gaskets for car electronics, sanitary thermostat seals, seals for multi-way valves, seals for civil
and military nuclear applications, gaskets for various industries, nuclear, defence, as well as
thermoplastic parts and gaskets for valve sealing systems.

The direct cost of a PFAS restriction for tyre and rubber goods manufacturers (ETRMA member
companies) is represented by the loss of the contribution to the EEA economy of the sectoral Gross
Value Added (GVA) generated by EEA tyre & rubber sector. The relevant economic measure to quantify
this economic impact is given by the loss of Earnings Before Interest and Taxes (EBIT) generated by
manufacturers.

The analysis suggests that, as a result of the proposed restriction, the sector’s total contribution to
GVA in the EEA, would lose approximately > 87 million EUR/year, when compared to the baseline
scenario (i.e., assuming no PFAS restriction).30

30 The companies who participated to the survey were asked to project lost sales and EBIT under the assumption that a PFAS
restriction were to be fully adopted as of 2027.
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Over four years (the time period suggested by SEAC when there is no suitable alternative available in
general),3! the total economic impact amounts to approximately > 323 million EUR (NPV, 3% d.r.) for
participating companies.32

As mentioned before, the survey does not cover the whole EEA tyre & rubber goods market. The
market share covered by this survey represents approximately 80% of the whole EEA market for tyres
and GRGs. One can use the market share of the manufacturer companies which participated to the
survey to extrapolate the total economic impact in the EEA: > 404 million EUR (rounded).33

As a result of a highly conservative approach, these figures result in an underestimation of the
impact and should be considered as a minimum (lower boundary) of the expected impacts of a
restriction in the EEA electromagnetic actuators, valves, and sensors that are used in the
transportation industry’s supply chain.

With the loss of business in the EEA, action would be deemed necessary to reduce workforce,
especially EU operations (i.e., production and sales workforce). Consequently, a PFAS restriction would
very likely lead to unemployment within the participating companies.

In general, it is difficult to estimate the unemployment because there are several drivers at play,
including whether transition can retain the same precise product specifications and reliability
performance, if the end user market can be addressed in the future with products that do not rely on
PFAS, the time to re-enter the market.

It is estimated that > 5,220 employees directly involved in the manufacturing and supply chain of PFAS
based products will face layoff in the EEA. This is equal to 65% of the EEA based workforce of the
participating companies. Here we report the monetization of the likely social costs of unemployment
for these workers.

The social costs of unemployment would be equal to > 772 million EUR (see details of the calculation
in Annex | below). Although companies along the supply chain would face a reduction in sales over the
years, we assume for simplicity that the entire workforce will continue working for the other three
years. Therefore, one discounts the monetised impact derived above by three years due to the
assumed delay in the lay-off, using discount rate of 3% per year, as follows: 772 million EUR x (1 + 0.03)
3 =706 million EUR (rounded). Further details of the calculation can be found in Annex I.

Once again, we can use the market share to extrapolate the total social impact of the unemployment
in the EEA. At the level of tyres and GRG manufacturers, the total impact from unemployment in the
EEA caused by a restriction of PFAS is estimated at > 1 billion EUR.

Other workers would be likely impacted, even though the participating companies are not in a position
today to quantify the unemployment effect. Due to the impact on turnover, R&D capabilities would be
reduced as well, since the R&D budget is a rather fixed percentage of sales and will not be increased
because of the restriction, but the contrary will happen also in terms of employment.

31 The time period suggested by SEAC when there is no suitable alternative available in general (SAGA).
32 Total over four years is calculated using the Excel function =PV(3%,4,-87000000,0,0).
33 Result of the extrapolation: 323 EUR / 80% = 403.75 million EUR.

60





ETRMA — PFAS Restriction Equ R

TYRE & RUBBER
manufacturers’
assoclation

Moreover, as a progressive result and due to the expected reduction in sales, job creation is also
expected to be negatively affected. Manufacturers anticipated that eventually they would inevitably
reduce new recruitment.

Accordingly, the economic fallout of a broad REACH restriction of PFAS in the EEA tyre & rubber
goods sector would be therefore equal to > 1.4 billion EUR.34

Because the REACH restrictions would affect equally the whole EEA industry, the corresponding loss in
value added (i.e., loss in EBIT) and the social impacts can be considered as a lower bound estimate of
the net impact (EEA industry-wide impact).3> It does not include the high costs to identify and establish
an alternative for the suppliers and the overall industry, which are estimated in the same order of
magnitude.

Moreover, it ought to be highlighted that a PFAS restriction would also entail a whole range of indirect
costs for companies. For example, the risk of losing other markets in the event of rationalization of the
customer's supplier panel, a loss of profitability of the structure through under-utilization of
equipment and structural costs not absorbed by volume, loss of business opportunities, as well as
disposal and relocation costs to transfer the manufacturing outside the EEA.

Thus, because of a highly conservative approach, these figures result underestimates of the impact,

and should be considered as a minimum (lower boundary) of the expected impacts of a potential

restriction downstream in the EEA PFAS supply chain.

4.2. Wider economic impacts

Itis also important to consider the wider macroeconomic impacts and consequences on the EU society
at large, by focusing on the expected consequences for the EEA market. A restriction of PFAS used in
tyre and rubber goods applications would have important impacts on the competitiveness of the EEA
markets, on the overall EU trade balance as well as on innovation.

4.2.1. Impact on competitiveness

In the medium to long run, surveyed companies have indicated that their manufacturing activities
would likely experience a significant shift from EEA locations to non-EEA locations. This scenario has
been depicted as the most likely (and inevitable) option to a restriction of PFAS.

Because REACH Restrictions apply to all producers equally when placing products on the EEA market,
a potential broad restriction of PFAS would disadvantage the EEA-based manufacturing versus non-
EEA one, when they compete on non-EEA markets.

34 Sum of the economic and social impacts derived above (> 404 million EUR and 1 billion EUR respectively).

35 |n other words, we are assuming that the companies that may benefit from a negative regulatory outcome for PFAS are
competitors based outside the EEA (where the REACH requirements, especially in the manufacturing process, do not apply).
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e The restriction will apply equally to EEA and non-EEA producers placing products on the EEA
market. However, in the case of articles not containing-PFAS in the end-use product, but with
PFAS used in the production process, non-EEA producers will be more competitive compared

to EEA ones.

e Non-EEA producers would not be able to continue supplying and placing on the EU markets
PFAS-containing products, except if they are PFAS-free. When it comes to non-EEA markets,
non-EEA producers would be able to continue using PFAS and supply PFAS-containing products
that will be more performant. In that case, this will lead to a loss of competitiveness for EEA
suppliers because of the accessibility for certain producers to less controlled markets and the
revenue that this would generate for these companies.

Indeed, for GRG and products containing FPs, imports would fall under the restriction and ban in the
EEA. This is a major disadvantage for the level playing field.

4.2.2. Impact on downstream users

Therefore, the EEA market for tyre & rubber goods manufacturing would be subject to significant
hurdles as compared to the non-EEA market. Ultimately, the EEA would face a further loss of
competitiveness compared to the rest of the world, in opposition to the EU strategy to boost domestic
industry and cut dependencies on foreign suppliers (i.e., EU industrial strategy for 2030).

In a case of a total restriction on PFAS, the most likely anticipated outcome for downstream users that
are highly dependent on rubber products are analysed below.

4.2.2.1. Automotive industry

Rubber products find extensive applications within the automotive industry, spanning from Internal
Combustion Engine (ICE) and Electrical Vehicle (EV) systems to various components like drivelines,
engine parts, powersports vehicles, and turbochargers. These examples offer a broad overview of how
rubber parts and shapes are utilized, though it is worth noting that rubber goods come in various forms
and grades, each with unique characteristics and properties.

The automotive sector is a significant driver of employment in Europe, with a total of 13.0 million
Europeans engaged in auto-related jobs, both directly and indirectly, constituting 7% of all jobs in the
European Union. Furthermore, the automotive industry plays a substantial role within the
manufacturing sector, employing 11.5% of the EU's manufacturing workforce, which translates to
approximately 3.4 million individuals. In terms of government revenue, motor vehicles contribute
substantially, generating €374.6 billion in tax revenue for key European markets36. Additionally, the
automobile industry contributes positively to the EU's trade balance, with a surplus of €79.5 billion.
The industry's turnover represents a significant portion of the EU's GDP, contributing almost 8% to the
total. Moreover, the European automotive sector is a major player in innovation, investing a

36 ACEA, Motor vehicles generate €413 billion in taxes for EU-15, new data shows, 2018. Available at:
https://www.acea.auto/press-release/motor-vehicles-generate-e413-billion-in-taxes-for-eu-15-new-data-
shows/ (Accessed in August 2023).
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substantial €58.8 billion in research and development annually, making it the largest private
contributor to innovation in Europe, accounting for 32% of the EU's total R&D expenditure3’.

It is crucial to consider the potential impact of restricting PFAS without granting exemptions for the
rubber industry. Such a restriction could pose significant challenges for the EU in achieving its goal of
becoming a net-zero economy by 2050, as outlined in the European Green Deal. This ambitious
initiative seeks to shift the EU and its Member States toward sustainability, reducing their reliance on
fossil fuels.

Batteries play a pivotal role in meeting objectives related to low-emission transportation3s,
decarbonized energy production, and digitalization, as emphasized by the European Commission.
Recognizing batteries as a strategic value chain, the Commission acknowledges their vital role in
facilitating sustainable development, promoting green mobility, supporting clean energy, and
advancing climate neutrality, particularly in the transition to electric vehicles.

On a broader scope, the automotive sector heavily relies on various PFAS, such as fluoropolymers,
fluorinated gases, and short-chain PFAS, as critical materials downstream. Fluoropolymers serve
essential roles in multiple technical components like gaskets, hoses, joints, O-rings, seals, cords, cables,
and sleeves. However, the existing proposal fails to recognize any exceptions for these applications39,
even though viable alternatives are scarce and lack the necessary properties to meet the requirements.

Within this context, rubber products in the automotive sector, especially those used in battery
applications, play a crucial role in enabling low- or zero-emission vehicles. These products contribute
to greenhouse gas reduction and support the transition to a low-carbon economy by offering
sustainable energy storage solutions and engineered components for EVs and turbochargers. ETRMA's
commitment to sustainability and circularity aligns seamlessly with the goals of the European Green
Deal, making ETRMA members key contributors to the shift toward a greener and more sustainable
future.

4.2.2.2. Aerospace industry

The EEA plays an essential role in the aerospace technology manufacturing industry due to its dynamic
nature. The global demand for aerospace products indirectly fuels the expansion of market
opportunities for European aerospace and defense firms within the EEA. In 2019, the combined
revenue of the European aerospace and defense sector exceeded 250 billion euros, providing
employment for approximately 890,000 individuals in the aerospace and defense sector40.

Airlines have made commitments to achieve net-zero emissions by 2050, prompting actors in the
supply chain to explore more sustainable components and aircraft4l. The aerospace industry places

37 ACEA, The EU auto industry accounts for 7% of all jobs, 2022. Available at:
https://www.acea.auto/figure/employment-in-eu-automotive-sector/ (Accessed in July 2023).

38 RECHARGE, 2023. Application for derogations from PFAS REACH restriction for specific uses in batteries — First
submission

. Submission number: ch6a7d0a-caal-42fa-a806-f7410538f8b9.

39 ECHA13, 4276.

40 statista, 2022. European aerospace industry — statistics & facts. Available at:
https://www.statista.com/topics/4130/european-aerospace-industry/#topicOverview (Accessed in August
2023).

41 McKinsey&Company, 2022. A dual approach to decarbonization in aerospace. Available at:
https://www.mckinsey.com/industries/aerospace-and-defense/our-insights/future-air-mobility-blog/a-dual-
approach-to-decarbonization-in-aerospace (Accessed in August 2023).
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significant emphasis on reducing emissions associated with fuel consumption by transitioning to
alternative fuels such as battery-electric and hydrogen, while also upgrading aircraft fleets to enhance
fuel efficiency.

In this context, rubber products find a wide range of applications within the aerospace sector. Rubber
components are utilized in nearly all civil airliners, engines, turboprops, as well as military jets and
helicopters currently in operation. It is highly probable that all these aircraft will incorporate at least
one type of rubber component subject to the scope of the restriction.

Moreover, the aerospace industry operates under a multitude of standards spanning various countries
and continents. Within the European Union, aerospace manufacturing processes are overseen by the
European Union Aviation Safety Agency (EASA), which enforces:

e Implementing Rules for the Airworthiness and Environmental Certification of aircraft and
related products®2 and;

e Commission Regulation concerning the continuing airworthiness of aircraft and aeronautical
products, parts, and appliances, as well as the approval of organizations and personnel
involved in these tasks?3.

Aircraft typically adhere to design specifications that remain unchanged for several decades, covering
the entire manufacturing lifespan of the aircraft model. Any modifications to these specifications must
undergo stringent protocols and gain certification and approval from Original Equipment
Manufacturers (OEMs), design owners, and relevant aerospace regulatory agencies. This rigorous
process is essential because aircraft operate globally and are subject to different jurisdictions,
necessitating adherence to consistent approved standards across countries.

As a result of the PFAS restriction, the aerospace industry would experience significant disruptions,
impacting various sectors such as machine shops, engine system manufacturers, and airframe
manufacturers. This is due to the industry's reliance on complex global supply chains that are tightly
interconnected. Rubber is an essential part of the aerospace value chain, present at every stage. Thus,
any restrictions imposed on one part of the supply chain would trigger a chain reaction, ultimately
leading to a cease of all downstream supply chains.

Finally, military and defense applications encompass a wide spectrum of technologies spanning air,
space, land, and marine domains. These applications encompass various assets, including but not
limited to aircraft, tanks, submarines, naval vessels, as well as amphibious and terrestrial vehicles. The
specific details of these applications are classified, but they share critical requirements such as
robustness, coefficient of friction, electrical resistance, chemical resistance, dimensional stability, and
thermal stability.

42 (EU) No 748/2012. Available at:
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1473415871666&uri=CELEX%3A32012R0748 (Accessed
in June 2023).

43 Commission Regulation (EU) No 593/2012 of 5 July 2012 amending Regulation (EC) No 2042/2003. Available
at: https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32012R0593 (Accessed in June 2023).
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By 2021, European member states have collectively allocated over 235 billion** euros to military
spending, equivalent to 1.5% of their GDP4>, underscoring the EU's pivotal role in shaping both national
and global military and defense strategies. This willingness to invest in the defense sector is also in line
with Ursula von der Leyen, President of the European Commission’s commitment to strengthen
European defense industry. In this context, a PFAS restriction would have an impact on every level of
the defense industry, from aerospace to landcraft, where rubber components are used in many parts
of the value chain. This restriction could therefore jeopardize the efforts of recent years to support a
powerful defense industry in line with future strategic challenges.

4.2.2.3. Medical devices and applications

Viable substitutes for fluoropolymers and fluoroelastomers, crucial in industries like pharmaceuticals
and medicine, are currently non-existent®. Rubber materials are indispensable for applications such
as chemically resistant barriers and linings, especially when dealing with substances like phosphoric
acid, hydrochloric acid, and silane, as well as in agricultural diesel plants. Banning these fluorine
compounds would lead to severe supply shortages in Europe and disrupt operations in critical
industries.

In economic terms, for the EEA medical devices industry, such a restriction would result in severe
supply shortages across Europe and hinder operations in crucial industries. This shortage could result
in major changes and huge increase in costs for public health services.

4.2.2.4. Oil & gas

The petroleum and mining sectors play a vital role in shaping European society, providing essential
energy resources critical for economic advancement, efficient transportation, and the overall
functioning of modern life, both now and in the foreseeable future*’. Within the European Union, the
energy sector directly employs approximately 1.6 million individuals in various capacities, including
extraction, production, and energy distribution, contributing EUR 250 billion in added value to the
economy. Europe has also seen significant investments in renewable energy sources, and with a
population of around 513 million consumers, the EU's energy market ranks among the world's largest
common energy marketplaces?8,

44 The World Bank, Military expenditure https://data.worldbank.org/indicator/MS.MILXPND.CD?locations=EU
45 Rounded value of ECB exchange rate on 16 August 2023 (EUR 1 = USD 1.09) based on 257.1 billion USD.

46 ECHA11, 4258.

47 OECD, 2011. The Economic Significance of Natural Resources: Key Points for Reformers in Eastern Europe,
Caucasus, and Central Asia. Available at:
https://www.oecd.org/env/outreach/2011_AB_Economic%20significance%200f%20NR%20in%20EECCA_ENG.p
df (Accessed in June 2023)

48 |nternational energy agency, 2022. Energy policy review. Available at:
https://iea.blob.core.windows.net/assets/ec7cc7e5-f638-431b-ab6e-
86f62aa5752b/European_Union_2020_Energy_Policy_Review.pdf (Accessed in August 2023).
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For the EEA oil and gas industry, the most likely response of downstream customers to the PFAS
restriction will be the ending of oil and gas extraction in high-pressure and high-temperature
environments. Without access to rubber perfluoroelastomer parts, oil and gas operations in the EEA
would come to a complete halt due to a lack of current viable alternatives.

4.2.2.5. Semiconductors / electronics

In the era of ongoing digital transformation, the chip industry is witnessing the emergence of new
markets, playing a vital role in innovative digital revolutions ranging from autonomous vehicles to
5G/6G communications. Simultaneously, established sectors are increasingly relying on
semiconductors as digitization becomes a priority, impacting everything from computers to security°.
Despite holding 10% of the global microchip market®?, the EU faces heavy reliance on external
suppliers, a vulnerability exposed by recent shortages. To address these challenges, the European
Chips Act seeks to enhance competitiveness, resilience, and technological leadership by mobilizing
over 43 billion EUR5! in investments to prepare for and respond to future supply chain disruptions,
highlighting the strategic importance of chips in the digital landscape.

For the EEA semiconductors industry, there would be a potential elimination of all semiconductor
manufacturing in the EEA if a feasible alternative is not be found for rubber perfluoroelastomer parts.
Moreover, manufacturers will likely cease production and move outside the EEA.

4.2.2.6. Energy applications, including batteries and hydrogen

In line with the objectives of the Green Deal, the battery and hydrogen sectors would be heavily
impacted by such a restriction. Fluoropolymers sub-group is widely used in the battery industry, and
to this day, no alternatives are available for the use of PTFE and of PVDF in primary Lithium and
Lithium-ion technologies>2.

The uses of PFAS containing rubber in the different energy sectors, from batteries to nuclear plants, is
wide, making a broad horizontal restriction of several thousands of substances in the case of PFAS,
irrespective of their actual risk for society and environment. The consequences for the battery sector
would mean that the European Union would no longer be able to develop the sector, jeopardising a
sovereign industry that is already in crisis.

49 Ciani, A., Nardo, M., The position of the EU in the semiconductor value chain: evidence on trade, foreign
acquisitions, and ownership, European Commission, Ispra, 2022, JRC129035. Available at: https://joint-research-
centre.ec.europa.eu/system/files/2022-04/JRC129035.pdf (Accessed in August 2023).

50 European Commission, 2022. European Chips Act. Available at: https://commission.europa.eu/strategy-and-
policy/priorities-2019-2024/europe-fit-digital-age/european-chips-act_en (Accessed in June 2023).

51 Eyropean Union, 2022. European Chips Act Fact Sheet. Available at: https://commission.europa.eu/strategy-
and-policy/priorities-2019-2024/europe-fit-digital-age/european-chips-act_en (Accessed in June 2023).

52 RECHARGE statement for 2" Call for Evidence, Recharge Batteries, October 2021. Available at:
https://rechargebatteries.org/wp-content/uploads/2022/09/Call-for-Evidence RECHARGE- -PFAS-restriction-
V1.pdf (Accessed in September 2023).
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4.2.2.7. Non-exhaustive list of impacted downstream industries

Furthermore, apart from the key sectors mentioned above, many other industries would be heavily

impacted by a PFAS restriction with no derogation for rubber perfluoroelastomer parts, causing

considerable damage to the following sectors (non-exhaustive list):

>

In 2018, the chemical industry, encompassing pharmaceuticals, rubber, and plastics,
contributed a substantial 335 billion EUR in added value, making it the most prominent sector
within the manufacturing industry of the EU2753. This sector represented a significant 17.7%
of the total added value. Furthermore, in terms of employment, the chemical industry ranked
as the second-largest sector, providing jobs for 3.4 million people and contributing to 12.3%
of manufacturing employment within the EU2754. It's important to note that the sector's
impact goes beyond direct employment, as it generates a considerably larger number of
indirect jobs, potentially reaching up to three times the number created through direct
employment. For the EEA chemical processing industry, as a result of the restriction, the CPI
would most likely stop their operations. Most of the plants rely on fluoropolymer seals and
rubber perfluoroelastomer parts to comply with industry emission requirements. Moreover,
manufacturers will likely cease production and move outside the EEA.

The European sealing Association (ESA) members employ 12,500 people, of which 50% are in
the manufacturing. These would all be impacted as a result of the restriction. ESA has over 50
members with a combined turnover of 2.6 billion EURS®. In absence of PFAS, these business
activities would negatively be impacted. The ESA requested an exemption of fluoropolymers
(Fluoroplastic & Fluoroelastomer materials) as they are manufactured using low molecular
monomers and short chain intermediates. There is no other chemistry available to replace the
performance that Fluoropolymers provide for chemical, thermal, plasma and radioactive
resistance as seals. By definition any chemical that could withstand those situations would also
be considered persistent.

According to the French Federation of mechanical engineering industries>¢, 600,000 FTEs in
employment would be affected by a PFAS restriction. Entire industrial factor is affected, with
an aggregate turnover of 146 billion EUR in France. 80% of the turnover is expected to be
impacted because of the restriction.

53 Cefic, 2023. Our contribution to EU27 industry. Available at: https://cefic.org/a-pillar-of-the-european-
economy/facts-and-figures-of-the-european-chemical-industry/our-contribution-to-eu-industry/#h-chemicals-
is-the-leading-sector-accounting-for-17-7-of-eu27-manufacturing-added-value (Accessed in June 2023),

54 Eurostat, 2023. Production and international trade in chemicals. Available at:
https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Production_and_international_trade_in_chemicals (Accessed in June 2023).

55 https://www.esaknowledgebase.com/wp-content/uploads/2022/03/ESA-Position-Statement-on-proposed-

PFAS-regulation-March-2022-1.pdf

6 ECHA32, 6203
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4.2.3. Impact on EU trade balance:

A broad restriction of PFAS would also disadvantage European companies in their trade with the rest
of the world. The EEA industry will lose competitiveness on international markets, where they will
compete with producers who can continue using fluoropolymers and offer more performing products.

On the other hand, imports of products that do not directly contain PFAS (but are manufactured using
equipment containing PFAS, for example) are expected to become more important. Therefore, the EEA
market is expected to source these products from outside of the EEA.

As a result, the overall EEA trade balance would be adversely impacted by the restriction. A
restriction will increase the technological and manufacturing dependency of the EU on foreign
countries.

4.2.4. Impact on innovation:

With the loss of business, under the assumption that the percentage of R&D spending in terms of
revenue spending remains the same, then a PFAS restriction will also lead to reduced investments in
R&D.

More generally, broad regulatory restrictions, such as the PFAS restriction proposal, have a negative
impact on the attractiveness of the EEA for investment, including investments in innovation and R&D.

Every high tech/high purity industry relies on fluoropolymers in industrial use. Even with a time-limited
derogation, both investors (looking at long term investments in plant lifetimes of 15-25 years) as well
as manufacturers or importers of fluoropolymers will probably turn away from the EEA market with
immediate effect.

Typically, innovation is made for global markets, including EEA, and not for specific regions. The Return
on investment (ROI) for research and innovation around non-PFAS rubber products for EEA only is
rather limited and the development costs expensive, lengthy and complex for one single region. A ban
on polymeric PFAS chemicals would severely impact R&D activities in the EEA. The EEA risks to
jeopardize an important field of innovation.

The EEA risks as well to lose in technological development. The UK has already excluded
fluoropolymers from their PFAS restriction, which means that if the EU/EEA approves the PFAS use
restriction proposal with the actual time limited derogations, components made of fluoropolymers
for critical strategic applications will not be available for use in the EEA, while still available in the
rest of the world.
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Conclusion

This Impact Assessment report identifies the main potential negative consequences that the EU society
at large would face in the framework of the non-derogation for fluoropolymers used in GRG and tyre
productions process. It has been performed in line with existing ECHA guidance under regulatory
processes (REACH), in a spirit of methodological coherence. The results are based on a survey focused
on the EU industry, with market share coverage of approximately 80% of the EU market. It therefore
provided sufficiently reliable data for a representative extrapolation of the EU market.

ETRMA member companies support the phase-out of the use of PFAS wherever this is possible. This,
however, requires the availability of technically and economically viable alternatives which are to date
not readily available. Finding alternatives is not guaranteed, and substitution (if possible) is a time-
consuming process due to the complexity of the affected products. This cannot be achieved in the
proposed 18-month transition time.

Overall, the results of the IA can reasonably justify a time-unlimited derogation of polymeric PFAS
chemicals used in rubber goods applications and the tyre manufacturing process, on the grounds
that a non-derogation would have a disproportionate negative impact on society when compared with
the risk to human health, animal health or the environment.

It is shown that there are currently no suitable alternatives to the polymeric PFAS chemicals on the
EEA market for use in rubber goods and tyre manufacturing process. Developing a substitute for PFAS
within 18 months is not considered as a commercially viable option for market operators due to
excessively long timelines and high costs.

The total monetized impact of a non-derogation is estimated to 1.4 billion EUR, including:
e the total economic impact in the EEA: > 404 million EUR
e the social costs of unemployment would be equal to > 1 billion EUR.

The non-derogation also puts at stake some of the political objectives of the European Green Deal, and
the transition targets toward a climate-neutral and circular economy. Tyres and rubber are highly
recyclable materials, with a well-established and organized circular economy industry. It would also
be a loss of sovereignty for an industry in which the European Union is a world leader, going against
the 2030 strategy of industrial sovereignty.
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Annex | — Social impacts

In this section, we report the monetization of the likely social costs of unemployment for these
workers.

A well-known guideline in monetizing the social impact of unemployment has been developed by the
European Chemicals Agency (ECHA) for evaluating such impact in different regulatory processes.
Estimates have been made in accordance with the ECHA document on the evaluation of
unemployment (SEAC/32/2016/04)>7 and the paper of Dubourg (2016)>8 endorsed by ECHA.
Therefore:

e The average annual salaries across these European workers (including the employer’s
social security contributions) are assumed to be 60,000 EUR.

e Using Table A7 (column G, considering the gross wages including the employer’s social
security contributions) in Dubourg’s paper, the total social cost of unemployment in
Europe is equal to 2.16 times the annual gross salary.

e Table 9 present the statistics from Eurostat (data for 2022-Q4) on the average duration of
unemployment for both men and women between the ages of 15-64 years in the EU-27.5°

Table 9. Duration of unemployment

Duration Grouping Thz:;ind Proportion (A) d:::tl::‘ne?B) Weigh::g:)v erage
Less than 1 month 1717.6 0.132975141 0.5 0.066487570
From 1 to 2 months 2658.0 0.205780114 1.5 0.308670171
From 3 to 5 months 2013.9 0.155914436 4.5 0.701614964
From 6 to 11 months 1779.0 0.137728677 8.5 1.170693753
From 12 to 17 months 1352.4 0.104701665 14.5 1.518174147
From 18 to 23 months 602.5 0.046645041 20.5 0.956223339
From 24 to 47 months 1459.7 0.113008741 355 4.011810292
48 months or over 1333.6 0.103246185 48 4.955816888
Total 12916.7 1 13.689491124

The social costs of unemployment for workers would therefore be equal to:

57 ECHA (2016). The Social Cost of Unemployment. Available at:
https://echa.europa.eu/documents/10162/13555/seac_unemployment evaluation en.pdf/af3a487e-65e5-49bb-84a3-
2clbcbc35d25

58 Richard Dubourg, 2016. Valuing the Social Costs of Job Losses in Applications for Authorization. The Economics Interface
Limited.

59 Data extracted from: https://ec.europa.eu/eurostat/web/products-datasets/-/Ifsq_ugad
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60,000 EUR x 5,220 FTEs x 2.16 x 13.689491124/12 = 772 million EUR (rounded).
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1. Les systémes d’armes et le secteur de la défense

Le Ministere des Armées en France, comme les autres Ministéres de la défense des Etats-membres de
I’'Union européenne, constitue le maillon final de la chaine d’approvisionnement du secteur de la
défense. Compte-tenu de la complexité des systemes de défense, (un aéronef comporte plusieurs
millions de pieces), cette chaine d’approvisionnement est constituée de nombreux niveaux, et s’appuie
sur différents domaines d’expertise au sein de la base industrielle et technologique de défense :
essentiellement le naval, le terrestre, I'aéronautique et le spatial, et le domaine transverse des
missiles, armes et munitions. Ces domaines utilisent un éventail extrémement large de technologies
utilisant des PFAS, comme I'électronique, la réfrigération, les textiles techniques, vétements
professionnels (incluant les équipements de protection individuels), la pyrotechnie, le nucléaire.

Les équipements du secteur de la Défense sont donc particulierement concernés par le projet de
restriction. Les travaux de recensement conduits par la Direction Générale de I’Armement (DGA)
depuis 2021 s’appuyant sur ses principaux fournisseurs directs ont montré le recours a de nombreux
usages des PFAS, malgré le caractére actuellement tres partiel des obligations de communication dans
la chaine d’approvisionnement portant sur les PFAS visés par le projet de restriction (fiches de données
de sécurité et article 33 de REACH). Un tel résultat n’est pas surprenant : les systéemes de défense
consistent en effet en un assemblage d’équipements ou de produits qui proviennent de différents
secteurs qui utilisent des PFAS. Certains de ces secteurs sont évoqués ci-dessus et le dossier annexe
XV du projet de restriction confirme une telle utilisation pour chacun de ces secteurs.

La spécificité des systémes d’armes est qu’ils doivent opérer dans des environnements trés sévéres,
notamment en termes de sollicitations mécaniques et gammes de température de fonctionnement et
en stockage. lls doivent aussi pouvoir protéger les forces armées contre des agressions multiples, en
particulier nucléaires, radiologiques, biologiques et chimiques. Ils requierent les meilleures
technologies disponibles afin d’atteindre les plus hautes performances, la robustesse et la fiabilité pour
disposer d’un avantage dans les combats. L’'ensemble des systémes d’armes a donc recours aux PFAS
pour leurs nombreuses propriétés uniques, que ce soit la tenue en température, la résistance aux
agressions chimiques, la tenue mécanique, le faible coefficient de frottement, l'isolation électrique,
leur constante diélectrique, I'usage comme fluide frigorigéne. lls sont utilisés dans nombre de
composants, sous-ensembles ou ingrédients de base (en tant que réfrigérants, agents d’extinction,
cables, composants électroniques, tuyaux hydrauliques, joints et autres pieces d’étanchéité,
lubrifiants, adhésifs, mastics ...), ou dans les procédés de fabrication (les revétements et traitements
de surface, le démoulage des explosifs, le brasage en phase vapeur de cartes électroniques ...).

Les systemes d’armes doivent en outre étre maintenus en condition opérationnelle (MCO) pendant
toute leur durée de vie, qui peut étre trés longue. Des équipements tels que des batiments de surface,
des sous-marins, des avions de chasse ou des chars d’assaut ont une durée de vie de I'ordre de 40 ans.

Il convient dés lors de veiller a ce que la future restriction sur les PFAS ne remette pas en cause, par
des effets directs ou indirects, les performances des systéemes de défense et leur MCO pendant toute
leur durée de vie.

2. Les enjeux du projet de restriction tel que présenté pour le secteur de la défense
De maniere générale, le Ministére des Armées constate que le projet de restriction revét un champ
d’application extrémement large, en raison de la définition retenue pour les PFAS : les substances
concernées sont tres nombreuses, et tous les usages des PFAS sont visés par l'interdiction a de tres
rares exceptions.






Certaines applications de niche ou technologies spécifiques ne sont pas exclues du champ de la
restriction, sans que le dossier annexe XV n’apporte les justifications ni n’évalue les impacts de telles
interdictions. A titre d’exemple :

e En |'état actuel du projet du de restriction, des compositions pyrotechniques au magnésium,
Teflon® et Viton® (MTV) utilisées pour la protection notamment des aéronefs seraient
interdites de fabrication, sauf octroi d’exemptions défense au titre de I'article 2 paragraphe 3
de REACH (cf. ci-dessous). Des revétements indispensables a la synthése ou la fabrication des
substances explosives ou compositions pyrotechniques utilisées dans différentes munitions le
seraient également.

e Les PFAS sont également utilisés dans la fabrication d’un certain nombre de composants
électroniques dont certains sont critiques pour les systemes d’armes, mais le projet de
restriction ne prévoit aucune dérogation a l'interdiction de production, mise sur le marché et
utilisation de tels composants.

En outre, la recherche d’alternatives n’a pas eu lieu pour la grande majorité des applications défense.
Depuis la stratégie européenne sur les produits chimiques durables publiée par la Commission
européenne en 2020, des travaux de recherche d’alternatives n’ont globalement pas été engagés par
le secteur de la Défense, méme si des initiatives ont été lancées dans les domaines du textile et des
mousses d’extinction de feux d’hydrocarbures (hors périmetre de la restriction). Ces initiatives sont la
conséquence de projets de restriction antérieurs au projet de restriction universelle des PFAS. Sur
I’ensemble des PFAS visés par le projet de restriction, les travaux d’identification des alternatives n’ont
pas encore été menés pour notre secteur ; ils ont seulement été initiés a la faveur de ce projet de
restriction ; a fortiori, s’agissant de la qualification des alternatives éventuelles, celle-ci n’a pu débuter
pour nos applications. Il n’est donc pas possible de se prononcer de maniere générale sur leur
acceptabilité en termes de performances techniques, et cela prendra du temps dans les cas ou des
alternatives prometteuses existeraient. Dans d’autres cas, les PFAS remplacent des produits qui parfois
posent des problémes de sécurité ou de durée de vie. Revenir en arriere pour ces cas se ferait au
détriment de qualités intrinséques des substances assurant le niveau de performance opérationnelle
recherché et au détriment de la sécurité des utilisateurs. Pour la grande majorité de nos applications,
il n’y a globalement pas de substituts acceptables identifiés a ce stade. De ce fait, au regard de la durée
de vie des équipements défense, les durées prévues pour les différentes dérogations — confirmées ou
potentielles — semblent insuffisantes pour notre secteur.

De surcroit, la durée courte des dérogations par rapport a la durée de vie des systemes d’armes
couplée a I'impact large du projet de restriction laisse présager une impossibilité a assurer le MCO de
ces systemes sur toute leur durée de vie, dans le respect des conditions de leur qualification ou de leur
certification initiale, lorsque leur définition initiale nécessite l'utilisation de PFAS. Cette difficulté
s’applique également a I'importation de certaines pieces d’aéronefs ou de consommables qualifiés et
certifiés contenant des PFAS nécessaires pour I'entretien d’aéronefs fournis par des pays tiers, qui ne
serait plus possible a I'expiration des dérogations afférentes, alors que certains aéronefs sont au début
de leur service.

Il convient également de préciser qu’en amont d’une longue durée de vie, les systemes d’armes font
souvent I'objet de développements s’étalant sur plusieurs années, avec a l'issue du développement
une phase de qualification, éventuellement suivie d’'une phase de certification auprés d’autorités
nationales, européennes ou extra-européennes suivant le type de matériel. Pour notre secteur et en
fonction du type de matériel, cela rend d’autant plus faible la durée utile des dérogations proposées a
ce stade par le projet de restriction.





3. Demandes pour une restriction prenant en compte les enjeux du secteur de la défense

Le Ministere des Armées demande a ce que la restriction sur les PFAS permette, comme I'envisage la
Stratégie européenne sur les produits chimiques durables, de ne pas interdire les usages des PFAS qui
sont essentiels pour le fonctionnement de la société. Or la Défense des citoyens européens et de
leurs Etats contre les menaces extérieures est jugée essentielle pour le fonctionnement de la société,
ce qui implique que les Etats soient en capacité de produire et entretenir des systemes d’armes
garantissant leur sécurité et la défense de leurs intéréts essentiels.

Pour le Ministere des Armées, les dérogations suivantes doivent étre considérées dans la restriction :

Dérogations pour les applications essentielles de la défense

Dérogation

\ Justification

Usages non couverts par le dossier Annexe XV

Missiles, munitions, systémes ou sous-systémes
contenant des substances explosives ou
pyrotechniques et leurs constituants pour les
forces armées ;

Usage de PFAS pour lequel aucune alternative
n’a été identifiée a ce stade, notamment :

- Revétement de missiles et munitions ;

- Oxydant dans les compositions
pyrotechniques, notamment les
compositions magnésium,  Téflon,
Viton ; les compositions retard; les
compositions tragantes ;

- Substances explosives ;

- Lubrifiant solide ;

- Pieces de munitions

Moyens de synthése, de mise en ceuvre, de
fabrication et de contréle pour la production de
substances explosives ou de matiéres
pyrotechniques, munitions et missiles pour les
forces armées

Usage pour lequel aucune alternative n’a été
identifiée a ce stade dans les revétements ou
protection des outils de production (synthése,
mise en oceuvre fabrication et contrble) des
parties de missiles et munitions en contact avec
les matieres énergétiques, notamment a fin de
sécurité, de facilitation du démoulage et de
conservation de Ila forme des matiéres
explosives.

Usages globalement couverts par I’Annexe XV :

Textiles des équipements individuels et collectifs
congus spécifiqguement pour les forces armées,
agents d’imprégnation pour la réimprégnation
de ces textiles, textiles pour la filtration et les
média de séparation entre milieux utilisés dans
les  applications  militaires  a hautes
performances.

Durée de la dérogation : jusqu’en 2040.

+ clause de réexamen pour évaluer les besoins
restants apres 2040, notamment pour le
maintien en conditions opérationnelles

Les PFAS sont utilisés dans la fabrication
d’uniformes militaires afin de garantir a ses
utilisateurs le niveau de protection requis par les
impératifs opérationnels. Du fait des propriétés
hydrophobes et oléophobes des PFAS, ces
substances sont utilisées dans les tenues de
protection au risque nucléaire, radiologique,
biologique et chimique (NRBC) pour lesquels il
n’‘existe pas a I'heure actuelle d’alternatives
permettant d’offrir le niveau de protection
requis contre ce risque.






Dérogation

Justification

Les PFAS sont également utilisés pour d’autres
applications. Les solutions de substitution
actuelles ne répondent pas aux exigences
militaires a ce stade.

Or les dérogations 5.b et 5.c du projet de
restriction ne s’appliquent que dans le champ
d’application du réglement (UE) 2016/425, qui
exclut les équipements de protection
individuelle (EPI) « congus spécifiquement pour
les forces armées ou pour le maintien de
I'ordre ».

En outre, une dérogation spécifique relative a
I’ensemble des usages militaires (textiles, agents
d’imprégnation, filtres et membranes) plutot
gue plusieurs dérogations éclatées apporterait
plus de clarté au texte.

Extension de la dérogation potentielle 5.dd sur
les réfrigérants et climatisations mobiles (MAC)
dans les véhicules dans les applications
militaires :

- Champ d’application : véhicules, navires
de guerre et navires auxiliaires (incluant
les sous-marins), aéronefs. ;

Durée de la dérogation : jusqu’en 2040

+ clause de réexamen pour évaluer les besoins
restants apres 2040, notamment pour le
maintien en conditions opérationnelles

Dérogation spécifique pour la génération de
froid dans les porteurs militaires, compte-tenu
des contraintes militaires déja énoncées par
I'annexe XV :

- Production de froid dans les batiments
de surface et sous-marins, notamment
pour certaines installations techniques
comme la propulsion, pour la
réfrigération des vivres, la climatisation,

- Refroidissement des
électroniques sensibles

systemes

Dérogation générale pour les autres usages militaires des PFAS

Hors demandes de dérogation ci-dessus:
Production, mise sur le marché, utilisation et
maintien en conditions opérationnelles des
équipements militaires mis sur le marché
jusqu’en 2040

+ clause de réexamen pour évaluer les besoins
restants apres 2040, notamment pour le
maintien en conditions opérationnelles

- Certains équipements structurants des
forces armées en cours de définition et
établis sur les technologies actuellement
disponibles ne sont livrés au Ministére
des Armées qu’aprés un long processus
de conception et de fabrication ;

- Aucune alternative pour les lubrifiants
utilisés dans les équipements militaires,
en particulier les aéronefs, n'a été
identifiée a ce stade

- Aucune alternative pour les applications
a fortes contraintes électriques et
mécaniques des systemes militaires n’a
été identifiée a ce stade ;

- Aucune alternative pour les différents
types de capteurs sans pertes de
performance n’a été identifiée a ce
stade, alors que certains composants






Dérogation Justification
électriques et électroniques contiennent
des PFAS ;

- Aucune alternative pour Les cartes
électroniques hyper fréquence (HF) n’a
été identifiée a ce stade, sans pertes de
performance ;

- Plus généralement, la disponibilité
d’armements et la recherche de
supériorité opérationnelle des forces
armées est un enjeu majeur pour la
protection des populations, ce qui
impose au vu du vaste périmétre du
projet de restriction de donner de la
visibilité sur la possibilité d’utiliser et de
maintenir en conditions opérationnelles
les matériels en cours de conception
avec des PFAS et dont la mise sur le
marché pourra n’intervenir que dans
plusieurs années. La disponibilité des
piéces détachées doit pouvoir étre
assurée au-dela de 2040.

- Une telle dérogation pour le secteur de
la défense est de nature a donner de la
visibilité au niveau européen sur la
poursuite controlée de I'utilisation de
substances PFAS pour ce secteur ; cette
visibilité donnée aux fabricants de PFAS
permettra de limiter les risques pour la
sécurité  d’approvisionnement  du
secteur de la défense de ces substances
essentielles

Tableau 1 Dérogations pour les applications essentielles de la défense

Considérations socio-économiques

La défense constitue souvent, en comparaison du secteur civil, un marché de niche, malgré le nombre
significatif de personnes employées dans le domaine. Par exemple, le volume des connecteurs produits
pour les usages militaires est tres faible par rapport a celui que les connecticiens produisent pour le
domaine civil. Il importe donc pour le secteur de la défense que les nombreux acteurs de sa chaine
d’approvisionnement puissent disposer d’une visibilité a long terme et de débouchés suffisants pour
ce marché de niche. C'est pourquoi des dérogations spécifiques et transverses concernant notre
secteur doivent étre étudiées.

Par ailleurs, le Ministére des Armées souligne les conséquences économiques du projet de restriction.
Les recherches d’alternatives, les phases de qualification et de certification le cas échéant,
entraineront des colts importants pour I'ensemble du secteur de la Défense, du fait du nombre
d’applications des PFAS utilisés par la Défense, du nombre de substances concernées et du caractere
remarquable des propriétés des PFAS qui rendront ardue leur substitution.

Au demeurant, il ressort a ce stade en I'état des connaissances et dans certains cas de fortes difficultés
voire une impossibilité a I'ensemble des PFAS dans les applications militaires. Sans dérogations pour la





Défense et telle que formulée le dossier annexe XV, la restriction est susceptible d’entrainer des pertes
de capacité opérationnelles importantes, qui ne peuvent étre envisagées. Or la recherche de
supériorité stratégique est essentielle pour assurer I'objectif de défense des citoyens face aux
agressions extérieures. Sur les théatres d’opération, accepter de diminuer les performances de nos
matériels revient a mettre en danger la vie des soldats face aux ennemis, qui ne sont pas soumis aux
regles de REACH pour la fabrication de leurs matériels.

Le Ministere des Armées rappelle par ailleurs que le mécanisme d’exemption défense prévu par
|'article 2 paragraphe 3 du reglement REACH ne constitue qu’une solution de dernier recours pour le
secteur, puisque ce mécanisme ne permet pas d’éviter les éventuels effets d’éviction du marché d’une
substance suite a l'interdiction de tout ou partie des usages de cette substance via le régime de
restriction ou son inclusion dans le régime d’autorisation REACH. Les industriels de la Base industrielle
et technologique de défense (BITD) et le Ministere des Armées sont préoccupés par un tel effet
d’éviction sur une part importante de la famille des PFAS, du fait du champ d’application tres large du
projet de restriction et des annonces d’arrét de production de certains fabricants de PFAS. Enfin, le
Ministere des Armées souligne I'effet délétére causé par I'abandon de la production de familles de
PFAS pour lesquels les producteurs estimeraient ne plus avoir de débouchés économiques suffisants.

En conclusion, les PFAS sont essentiels pour la défense et leur recours doit de facon générale étre
préservé a I'aide des dérogations demandées supra

Un nombre tres important d’usages des PFAS ne dispose pas d’alternatives identifiées a ce stade pour
les équipements de défense. Aujourd’hui, sans ces substances, certains matériels ne peuvent plus étre
fabriqués. Par exemple les leurres infrarouge (compositions MTV), sans lesquels il n’est pas possible
de protéger les aéronefs de combat contre les ennemis, lesquels ennemis en retireront un trés grand
avantage tactique. D’autres équipements comme les aéronefs ne pourront plus étre fabriqués ou
maintenus a long terme a isoperformance et dans les conditions de qualification et de certification
initiales, si le marché des substances PFAS s’asseche. Cela occasionnera des baisses de performances
trés probablement significatives ainsi que des sur-co(ts trés importants (évolution de la définition des
matériels, nouvelles qualifications et nouvelles certifications). Dans I'ensemble, le Ministére des
Armées estime que les usages décrits doivent étre particulierement considérés dans le contexte
géopolitique actuel.

II. Informations spécifiques demandées

Les usages répertoriés ici par le Ministere des Armées sont ceux considérés comme les plus critiques,
les plus spécifiques ou d’importance vitale pour la défense. Méme si la liste n’est pas exhaustive, y
compris sur les applications critiques, elle est toutefois représentative de I’essentiel des
problématiques défense remontées a travers la chaine d’approvisionnement.

1. Secteurs et (sous-) usages






Les commentaires de la présente contribution s’appliquent en particulier aux secteurs suivants
répertoriés par le dossier Annexe XV, en ce qu’ils font partie de la chaine d’approvisionnement des
matériels de défense.

O

Fabrication (Annexe E.2.1.) :

Secteur dans son ensemble ;

- Textiles et habillement (TULAC - Annexe E.2.2.) :

O

Vétements professionnels (incluant les EPI) ;

o Textiles techniques ;

O

O
O

Autres :
= Textiles pour utilisation dans les compartiments moteurs pour I'automobile
(pour le bruit et I'isolement des vibrations) ;

Placage métallique et fabrication de produits métalliques (Annexe E.2.4.) :

Chromage dur ;
Chromage décoratif, revétement sur plastiques et placage métallique autre que le
chrome;

- Applications des gaz fluorés (Annexe E.2.8) :

O

O O O O O O

©)

Réfrigération ;

Climatisation et pompes a chaleur ;

Agents moussants ;

Solvants ;

Gaz propulsifs ;

Moulage du magnésium ;

Agents d’extinction ;

Gaz d’isolation dans les équipements électriques ;

- Dispositifs médicaux (Annexe E.2.9.) ;
- Transports (Annexe E.2.10.) :

O

O
O
O

Utilisation des PFAS dans des applications affectant le bon fonctionnement lié a la
sécurité des véhicules et affectant la sécurité des opérateurs, des passagers ou des
marchandises, dans la mesure ou elles ne sont pas abordées dans d’autres parties de
cette proposition de restriction (par exemple, sous lubrifiants, équipements
électroniques et TULAC) ;

Fluides hydrauliques ;

Climatisation mobile (MAC) ;

MAC et réfrigération dans les applications militaires ;

- Electronique et semiconducteurs (Annexe E.2.11.)

O
O

Electronique ;
Semiconducteurs ;

- Secteur de I'énergie (Annexe E.2.12.)

O

Secteur dans son ensemble ;

- Lubrifiants (Annexe E.2.14.)

O

Secteur dans son ensemble ;

- Pétrole et industries des mines.

Néanmoins, il apparait que des usages spécifiques aux équipements de défense ne sont pas répertoriés
comme une catégorie d’usage dans le dossier annexe XV. Les catégories d’usage et sous-usages
suivants mériteraient d’étre évoquées dans le dossier, méme si les quantités concernées sont tres

faibles :





- Usages spécifiques défense
o Missiles munitions, , systemes ou sous-systeémes contenant des substances
explosives ou pyrotechniques et leurs constituants pour les forces armées, et leurs
moyens de synthése, de mise en ceuvre, de fabrication et de contréle pour leur

On compte en particulier dans ces usages la production et I'utilisation de substances
explosives ou matiéres pyrotechniques composant les explosifs, les compositions
pyrotechniques, les poudres propulsives et les propergols.

2. Emissions en fin de vie (sous-usages)

Pas d’informations a ce sujet.

3. Emissions en fin de vie (efficacité de lI'incinération)

Pas d’informations a ce sujet.

4. Impacts sur I'industrie du recyclage

Pas d’informations a ce sujet.

5. Dérogations proposées — Tonnages et émissions

Pas d’informations a ce sujet.

6. Usages manguants — Analyse des alternatives et analyse socio-économique

Les usages ci-dessous ne sont pas mentionnées dans le dossier Annexe XV, ou de maniére pas
suffisamment explicite.

Usages « Missiles, munitions, systéemes ou sous-systemes contenant des substances explosives ou
pyrotechniques et leurs constituants pour les forces armées, et leurs moyens de synthése, de mise
en ceuvre, de fabrication et de contrdle pour leur production »

- Réponse générale a la guestion d) pour la pyrotechnie militaire : dans ce domaine, on estime
gu’il faut en général 10 a 15 ans pour mener a bien des travaux de substitution. Viennent






d’abord des travaux de recherche via une thése, qui durent environ 3 ans et permettent de
passer du Technology Readiness Level (TRL) 1 au TRL 3 ; puis sont lancées des études pour
atteindre les TRL 5 ou 6 (durée typique : 3 a 6 ans selon difficultés rencontrées). Un marché de
réalisation prend la suite (3 a 4 ans). S’ajoutent ensuite les phases de qualification interne et
externe, avant la mise en service (1 a 2 ans).

- Exemple de sous-usage de PFAS dans le domaine :

Leurres

Sous-usage Composition pyrotechnique infrarouge

Fonctionnalité-clé (question b) Oxydant dans  composition infrarouge
Magnésium — Téflon — Viton (MTV)

Alternatives (question d) Pas d’alternatives évaluées a notre connaissance

Tableau 2 : Utilisation et substitution dans les munitions — exemple des leurres

D’autres exemples de polymeres fluorés utilisés pour les applications pyrotechniques sont fournis (cf.
piece jointe confidentielle).

Pour complément sur les usages recensés pour la pyrotechnie, les missiles et autres munitions, voir la
partie des commentaires généraux relatifs a la demande de dérogation idoine.

Autres usages de l'industrie de défense

Les usages ci-dessous ont été recensés, en complément des usages déja mentionnés dans la partie des
commentaires généraux relatifs aux demandes de dérogation (autres que celle relative aux missiles et
autres munitions). Ceux-ci sont classés selon les types d’usages recensés dans le dossier Annexe XV.

Electronique et semiconducteurs

Applications hyperfréquences

Fonctionnalité-clé (question b) Notamment, pour les cartes électroniques,
Limiter la perte de signal et avoir la résistance
thermique indispensable pour la soudure des
composants électroniques sur la carte.
Alternatives (question d) Pas de solutions offrant les mémes
performances identifiée a date.

Soudure en phase vapeur

Fonctionnalité-clé (question b) Permettre ’homogénéité de la température sur
la carte électronique et ainsi éviter les points
chauds

Alternatives (question d) A date, pas d’alternatives sans PFAS au fluide

caloporteur utilisé.






Tableau 3 : Applications électroniques spécifiques

Cables : Différents usages militaires ont été recensés pour les cdbles avec des fluoropolymeres.
Certains usages sont critiques :

- Cables immergés, dans le domaine naval ;

- Divers cables ou gaines pour les batteries utilisées dans certains matériels de guerre ;

- Cables pour capteurs ;

- Cables isolés avec des fluoropolymeres dans les aéronefs militaires, pour leurs propriétés de
résistance thermique et aux produits chimiques, en sus de leurs propriétés diélectriques.

Energie

Les batteries utilisées dans certains matériels de guerre utilisent notamment des cables avec
fluoropolymeres (cf. supra).

S’agissant des membranes a échange de protons (PEM) des piles a combustible et des électrolyseurs,
certaines applications de défense y ont recours pour éviter la fragilisation des structures métalliques
induite par I’hydrogéne dans la pile et 'ensemble de la tuyauterie.

Lubrifiants :

Le recours aux PFAS comme lubrifiants est essentiel pour le secteur de la défense. Les usages suivants
de PFAS non polyméres ont été notamment recensés :

- Des agents de nettoyage / solvants non fluoropolymeéres sont utilisés pour certains systémes
électroniques essentiels ;
- Lubrifiants dans de nombreux systemes de défense.

Autres équipements et consommables des forces armées ayant recours aux PFAS

Parmi les autres équipements et consommables des forces armées ayant recours aux PFAS et dont les
usages ne sont pas spécifiquement mentionnés dans I'annexe XV, les éléments suivants peuvent étre
cités (liste non exhaustive) :

- Non fluoropolymeres : adhésifs dans les outils de production de certaines munitions ;
- Fluoropolymeéres pour capteurs.

En résumé, méme si la liste des usages défense présentés ici ne peut étre ni exhaustive ni trés précise
guant aux équipement en raison de la sensibilité de ces informations, il apparait que les PFAS sont
utilisés de maniere transverse sur un large éventail de matériels spécifique défense.

7. Dérogations potentielles marquées pour reconsidération — Analyse des alternatives et
analyse socioéconomique






Utilisation comme réfrigérants et pour les climatisations mobiles (MAC) dans les véhicules dans
les applications militaires jusqu’a 13,5 ans apreés 'entrée en vigueur (dérogation 5.dd) et autres
usages de réfrigération spécifiquement militaires

Cette dérogation potentielle appelle les commentaires suivants : de maniéere générale elle est jugée
essentielle pour les applications militaires, compte-tenu des contraintes militaires spécifiques
indiquées dans lI'annexe XV. Elle devrait également étre précisée et bénéficier d’'une durée adaptée a
celle des équipements militaires concernés.

Insuffisance du terme “véhicule”

Le terme “véhicule” utilisé dans la dérogation est insuffisant ; il est en effet généralement utilisé en
référence aux seuls véhicules du domaine terrestre. |l conviendrait donc d’y ajouter les navires de
guerre et navires auxiliaires ainsi que les aéronefs, pour couvrir explicitement les domaines naval et
aéronautique. Les sous-marins sont considérés comme compris dans I’'expression “navires de guerre”.

Insuffisance de la durée de dérogation (cf. « Calendrier pour la transition », annexe E p. 359)

Comme évoqué en partie générale, les systémes militaires ont une durée de vie de I'ordre de 40 ans ;
celle-ci peut aller jusqu’a une cinquantaine d’années. Méme si I'étude mentionnée dans I'annexe XV
(Hill, 2003) évoque une transition pour l'introduction pour la production des véhicules de 2 a 4 ans,
cela apparait impossible dans le domaine militaire. En effet, la durée de conception d’un systeme
militaire est longue ; il peut s’agir d’une dizaine d’années. Dés lors, des programmes en cours de
commande aux industriels ont déja di opérer des choix en matiére d’utilisation de HFO et de HFC ; ces
systemes seront pour partie livrés jusqu’en 2030, d’autres ne seront livrés qu’a horizon 2040.

En outre, en particulier lorsque ces systémes relévent du domaine naval, le maintien en conditions
opérationnelles ne peut étre comparé a I'entretien des voitures particuliéres. En effet, certains
systemes sont sujet a deux types d’entretien : les entretiens mineurs et les entretiens majeurs. Les
entretiens majeurs sont planifiés environ une fois tous les dix ans, et font I'objet d’une planification
technique et budgétaire qui ne s’'improvise pas. Cela explique que le recours aux HFC et a plus long
terme aux HFO reste indispensable, pour concilier I'évolution réglementaire et le cycle de vie des
navires, véhicules et aéronefs militaires.

C’est pourquoi nous estimons que la dérogation 5.dd doit étre prévue jusqu’a 2040.

Justifications complémentaires en réponse a I'annexe XV

- Applications militaires pour MAC et réfrigération : réponses aux limites pointées par I'annexe
XV (p. 359-360)

S'il est vrai que des alternatives aux réfrigérants PFAS utilisées par exemple dans le domaine naval civil
ou certaines contraintes similaires au domaine militaire peuvent s’appliquer, il convient de remarquer
d’une part que le domaine militaire peut recourir aux solutions civiles quand cela est possible (exemple
de petits programmes a durée de vie plus courte et non destinés aux opérations militaires). D’autre
part, la spécificité militaire porte justement sur la présence de contraintes supplémentaires au





domaine civil, en particulier concernant les contraintes de sécurité supplémentaires occasionnées soit
par l'utilisation de certains systemes de propulsion des navires de guerre, soit par les conditions
d’atmosphere confinée des sous-marins, soit par une combinaison des deux. Tous domaines
confondus (naval, aérien, terrestre), la projection en opérations impose des contraintes de sécurité
supplémentaires en matiere d’inflammabilité vis-a-vis du domaine civil.

S’agissant de I'affirmation selon laquelle de nombreuses activités relatives au domaine militaire n’ont
pas lieu en environnement hostile (par exemple marchés publics généraux — donc hors défense et
sécurité —, hébergement des personnels et de leurs familles), cela est exact. Pour autant, il convient
de remarquer les choses suivantes :

- les spécificités évoquées en annexe XV, annexe E, section E.2.10 (Transports) s’appliquent
essentiellement a la réfrigération « mobile », c’est-a-dire utilisée dans les porteurs militaires
(navires de guerre, aéronefs, véhicules) ;

- lorsque les conditions « civiles » s’appliquent (marchés publics hors défense et sécurité), les
régles de droit commun sont tres généralement les regles applicables ;

- des conditions particulieres doivent étre appliquées pour le refroidissement de certains
systémes électroniques sensibles, que ce soit a terre ou dans des porteurs militaires. Pour ces
systemes et les autres utilisations de réfrigération évoquées en annexe XV, nous estimons que
ce type d’usages doit pouvoir bénéficier de la dérogation générale que nous demandons dans
la partie « Commentaires généraux ».

Concernant les standards spécifiqguement développés pour les militaires pour lesquels I'annexe E (p.
359) indique un manque d’informations sur la maniére dont ces standards affectent la possibilité de
considérer des alternatives comme satisfaisantes : ces standards militaires traduisent I'exigence des
meilleures performances techniques pour les systeme d’armes, que ce soit en termes de poids, de
vitesse, de puissance, de robustesse des matériaux, et aussi de rapidité d’extinction du feu, de sécurité
des personnels en milieu confiné, etc. En effet, I'objectif in fine consiste a assurer la survie de nos
forces armées face a des ennemis qui ne sont pas soumis aux mémes régles que les noétres. Les
standards civils n’intégrent pas, pour leur part, le besoin d’'une supériorité stratégique comme
contrainte.

- Résumé de I'évaluation des colts et bénéfices - Applications militaires pour MAC et
réfrigération : éléments de réponse aux informations demandées par I'annexe XV (p. 385-387)

Le dossier Annexe XV demande des éléments concernant le type d’applications (« range of
applications ») ou cette dérogation sur les réfrigérants et MAC pour les « véhicules » militaires serait
nécessaire ; en réponse, vous trouverez ci-dessous une liste non exhaustive :

- Domaine naval (batiments de surface et sous-marins) : réfrigération des vivres embarqués,
climatisation des locaux opérationnels, des locaux de vie et des installations techniques, dont
les installations de propulsion ;

- Domaine aéronautique : réfrigération des systemes électroniques ;

- Domaine terrestre : climatisation des véhicules.

Principales autres dérogations potentielles impactant indirectement les usages défense
Par ailleurs, bien qu’elles ne concernent pas spécifiquement les équipements militaires, le Ministére
des Armées trouve un intérét aux dérogations potentielles suivantes, dans la mesure ou les





composants, équipements, ingrédients ou applications visés font partie intégrante des équipements
de défense:

- 5.ee (procédé de fabrication des semiconducteurs) ;
- 6.0 (applications liées a la sécurité des véhicules de transport) ;

Les dérogations potentielles concernant les dispositifs médicaux et I'impression 3D, si elles se
justifient, sont également utiles. En effet, ces applications peuvent étre utilisées par les personnels
soignants des Armées d’une part et dans la fabrication de pieces de rechange de matériels militaires
d’autre part.

8. Autres usages identifiés — Analyse des alternatives et analyse socioéconomigue

Transports

L'un des substituts potentiels des halons pour les extincteurs portatifs dans I'aéronautique est la
substance 2-BTP. Cette substance est un PFAS et pourrait étre utilisée pour les avions de mission de
I’Armée de I'air. Des années de recherche ayant été investies par des industriels de I'aéronautique, la
recherche d’alternatives au 2-BTP ne semble pas une option économiquement viable ni pratiquement
réalisable dans les délais prévus de longue date pour les utilisations critiques de halons dans le
réglement (CE) n° 1005/2009 sur les substances appauvrissant la couche d’ozone. La révision en cours
de ce reglement ne prévoit d’ailleurs pas de modifier les échéances d’utilisations critiques de halons.

Autres équipements et consommables des forces armées ayant recours aux PFAS

En complément des usages des PFAS énumérés en partie 6 et 7, les usages suivants, notamment, ont
été recensés par le Ministére des Armées (liste non exhaustive). Ces usages sont soit déja mentionnés
par le dossier Annexe XV, soit sont a priori moins spécifiques a la défense que ceux mentionnés en
partie 6. Ces usages restent pour autant importants pour les matériels de défense.

Non fluoropolymeres

- Agents de nettoyage / solvants pour les aéronefs militaires,

- Systéme anti-incendie de véhicules de I’Armée de Terre (dérogation 5.m)

- Equipements de protection individuelle, textiles de filtration et textiles de certains véhicules
de I’Armée de Terre pour la protection des forces armées contre le risque NRBC (non couvert
par une dérogation, sauf textiles de filtration et média de séparation) ;

Fluoropolymeéres

- Traitement de surface traité au PTFE pour les armes ;

o pour ce type de traitement, aucune dérogation n’est prévue par le projet de
restriction. Or il convient de rappeler que ce type de traitement constitue une
alternative au chromage dur disponible commercialement, le trioxyde de chrome
étant soumis au régime d’autorisation. Le PTFE dans ce traitement de surface permet
de diminuer le coefficient de friction conférant a la piece traitée une bonne résistance
a l'usure et a la corrosion.





- PTFE dans les colles, adhésifs et mastics de différents équipements militaires du domaine
munitionnaire, aéronautique, terrestre et naval ;

- Joints en fluoropolymeres utilisés dans de nombreux systémes d’armes, au-dela des
munitions. Par exemple dans les avions de chasse, les batiments de surface ;

- Revétements tribologiques ;

- Résistance aux radiations.

Au global, cette liste d’'usages de PFAS en complément des usages énumérés en partie 6 — méme si la
encore elle ne peut étre ni exhaustive ni trés précise en raison de la sensibilité des informations —
renforce le constat d’une utilisation généralisée des PFAS dans les systemes d’armes, et la nécessité
de prendre en compte les impacts socio-économiques du projet de restriction sur le secteur de la
défense.

9. Potentiel de dégradation de sous-groupes de PFAS spécifiques

Pas d’informations a ce sujet.

10. Méthodes analytiques

Pas d’informations a ce sujet.
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European Federation of Allergy and Airways
Diseases Patients’ Associations 25 September 2023

EFA’s response to European Chemicals Agency Annex XV restriction
report on Per- and polyfluoroalkyl substances (PFAS)

The European Federation of Allergy and Airways Diseases Patients’ Associations (EFA) is the voice of
over 200 million people living with allergy, asthma, and chronic obstructive pulmonary disease
(COPD) in Europe. We bring together 45 national associations from 26 countries and channel their
knowledge and patients’ needs to the European institutions. EFA is accredited stakeholder to the
European Chemicals Agency (ECHA) since 2017.

EFA appreciates ECHA’s ongoing evaluation of a proposal from several Member States on wide-
ranging restrictions on the manufacture and use of PFAS (per- and polyfluoroalkyl substances) in the
EU. The proposal aims to address risks to the environment and public health posed by PFAS-
containing applications and products. The scope of the proposal looks at restricting a category of
PFAS, hydrofluorocarbons (HFCs), which are used in chronic respiratory disease reliever medication.

Asthma and COPD inhaled medication and PFAS

Asthma affects 30 million children and adults under 45 years of age in Europe and it is estimated
that COPD affects 10% of the population in Europe.?

Inhaled medicines are the most used medicines in respiratory care in Europe and worldwide. In
2021, metered dosed inhalers (MDIs) accounted for 76% of all inhalers used in Europe, and 78% of
those used globally.? Most MDI medicines available today contain PFAS and fall within the scope of
the restriction proposal by ECHA.

Authorised by the European Medicines Agency (EMA), these MDls are lifesaving medications where
the PFAS-HFCs acts as a propellant to push and drive the medicine into the airways, effortlessly for
the patient. These inhalers are considered worldwide critical medicines to treat the obstruction of
the airways.

The International Pharmaceutical Aerosol Consortium (IPAC) reports that there are only two HFCs
currently approved by EMA.2 To reduce the carbon footprint of these propellants, there are two new
gases under development for inhaled medical use. However, one of these upcoming solutions falls
under the scope of the current proposal for restriction of PFAS, leaving only one future HFC option
as valid to transition the current PFAS based MDI portfolio.

! Soriano JB, Kendrick PJ, Paulson KR, et al. Prevalence and attributable health burden of chronic respiratory
diseases,

1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet Respir. Med.
2020;8(6):585-96

2 Bell J, et al. An Assessment of Pressurized Metered-dose Inhaler Use In Countries In Europe And the Rest of
the World. Poster Presentation at American Thoracic Society (ATS) international congress, 2023 19-24 May
3IPAC, Supplemental Joint IPAC/IPAC-RS Comments on “PFAS REACH Annex XV Restriction (Public
Consultation)”, September 2023:

https://www.ipacinhaler.org/ files/ugd/056ab5 0f1f642c546a4fbb8ad8e19add395e17.docx?dn=IPAC%20IPAC- A~
RS%20ECHA%20REACH%20Feedback%20FINAL%20Submission%2020%20September%202023.docx \ \
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As the industry works to consolidate the effective use of the two alternatives, regulators have
started to discuss the data needed to submit for them approval. The EMA has recently launched a
consultation on the data requirements to approve HFC as excipients.*

Given the uncertainties on the readiness of the products, and the scarce options, EFA recommends
ECHA to consider avoiding any situation in which there would not be an alternative HFC for medical
use. Having only one HFC option for inhaled medical use; would theoretically lead to higher raw
material dependence, supply chain fragility and therefore, more vulnerability to shortages and
underserved patients. Any restriction to PFAS for medical use should balance vulnerable people’s
needs and pollution reduction, while avoiding that a basic excipient becomes a global monopolised
commodity.

Health and social impacts of the PFAS restriction

The HFCs under the ECHAs restriction proposal are also under scrutiny by the EU co-legislators
reviewing since 2020 the F-Gases Regulation 517/2014. As in those discussions, it is alarming to see
the limited scientific evidence available on the (unintended) consequences the transitioning of
medication could have on people, especially the respiratory patients concerned.

While EFA works unstintingly to advocate for healthier environments and the reduction of harmful
exposure to environmental pollution impacting allergy and respiratory health, we invite EU
regulatory agencies like ECHA to give due consideration to the potential unintended consequences
these policies might have on human health, patients’ symptoms and lives. In particular:

e Economic transition for patients: innovation towards less polluting medicines requires
investment in research and development, medicine authorisation procedures, and market
placement. This investment should not become a cost and burden to be carried by patients.

e Clinical transition for patients: any restrictions and legislation affecting basic medication
and treatment options would need to be thoroughly discussed with the respiratory disease
community, especially medical societies and patient groups. Moreover, any major change in
medication like the one proposed by this draft restriction entails sensitive health decisions
that can have unintended consequences for patients (i.e. from individual stockpiling to
respiratory exacerbations, even death). Finally, asthma and COPD inhalers cannot and
should not be changed overnight, even less so when they are administered through a device
that requires patient education and adequate inhalation technique to be used.

e Global transition for patients across borders: Asthma and COPD are global diseases with an
enormous burden in developing countries. According to the Global Initiative for Asthma
(GINA), too rapid implementation of these restrictions would adversely affect the lives of
many people worldwide — especially in low- to middle-income countries, which account for
96% of asthma deaths—.®> EFA is concerned about the impact the ECHA restriction proposal

4 EMA, Questions and answers on data requirements when replacing hydrofluorocarbons as propellants in oral
pressurised metered dose inhalers”, March 2023: https://www.ema.europa.eu/en/documents/scientific-
guideline/questions-answers-data-requirements-when-replacing-hydrofluorocarbons-propellants-oral-pressurised _en.pdf

5 Levy M. et al. Global access and patient safety in the transition to environmentally friendly respiratory inhalers: the

Global Initiative for Asthma perspective, The Lancet Volume 402, 1012-1016, September 16, 2023: ~

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)01358-2/fulltext
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can have on access to healthcare and basic treatments in third countries, especially among
the poorest populations.

e Information transition for patients: people with asthma and COPD have the right to be
informed about issues affecting their medication. This right includes information about the
composition of their medicine, the environmental footprint of their treatment and its
presentation, as well as how to dispose of it. Informative campaigns addressing their
qguestions will be necessary to ensure a successful transition for all.

PFAS restriction: Opportunity for better lung health

As patient representatives, EFA is a strong supporter of a health-in-all-policies approach. This
perspective entails that changes in this medication could also be achieved through positive, rather
than restrictive, EU action. Healthcare professionals are also urging to focus on “optimal treatment”
when considering policies affecting people and the planet.®

It is well documented’” how there is currently an overuse of rescue medication among chronic
respiratory patients, as well as specific challenges such as lack of adherence and health literacy,
patients treating only symptoms, no support to patients’ self-management, lack of alternatives
available for certain vulnerable groups, or even reimbursement considerations.

This ECHA restriction proposal is therefore an opportunity to look at the bigger picture around
inhaler use in Europe, and further address the health needs, way beyond the environmental needs,
to reduce PFAS-based MDI use in Europe, by analysing issues such as:

- the application of clinical guidelines for asthma and COPD at international, European,
and national levels;

- patients’ rights, needs and treatment choices: patients are part of the solution to reduce
pollution from medicines, not the problem;

- personalised medicine and alternative medicine development and affordability.

All the above-mentioned aspects are necessary to scale down the use of PFAS-based MDIs to the
strictly necessary circumstances.

EFA requests transparency and information on scenarios for patients who use these medicines
presently. We offer our network of patient advocates to involve and inform patients, and
wholeheartedly support healthy climate targets for lung health.

5 GINA, Global Initiative for Asthma (GINA) urges authorities and clinicians to consider safety for patients as
well as safety for the planet, Press Release, 19 July 2023: https://ginasthma.org/global-initiative-for-asthma-
gina-urges-authorities-and-clinicians-to-consider-safety-for-patients-as-well-as-safety-for-the-planet/

7 Asthma patients reported that their asthma is most commonly treated with inhaled corticosteroids (72%) and
use emergency relief (62%) medication. These results confirm the persistent reliance and overuse of
emergency relief (in part pMDI). Worryingly, patients are treating asthma symptoms instead of inflammation
and end up to the emergency room at least once a year. Active Patients Access Care report, 2019 European
Federation of Allergies and Airways Diseases Patients’ Associations (EFA):
https://www.efanet.org/images/ShowLeadership/Report-Showleadership FINAL.pdf
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@ Integer.. Integer.net

September 25, 2023

To: European Chemicals Agency
Re: PFAS Restriction Commentary
Dear ECHA Consultation Committee,

Integer manufactures complete medical devices as well as medical device components for many of the
largest medical device companies in the world. Integer also manufactures batteries ranging from small
implantable medical batteries to large industrial lithium batteries. Fluoropolymers such as PTFE, FEP,
ETFE, ePTFE, and PVDF are all integral materials across our product portfolio. Integer, as well as the
medical device and battery sectors as a whole, will be heavily impacted by a restriction of PFAS that
includes fluoropolymers. Therefore, Integer would like to submit the following commentary on the proposed
PFAS Restriction.

Ouir first request would be that fluoropolymers are excluded from the scope of the restriction.
Fluoropolymers have a range of properties that make them extremely beneficial to society and these
materials have become ubiquitous. They are extremely inert, highly chemical resistant, nearly frictionless,
and very biocompatible, which is why they play a major role in our medical devices. Fluoropolymers are
also a vital constituent in our battery and capacitor products. There are numerous examples where
fluoropolymers play important roles in the fit, form, function and/or even safety of these products. A
restriction on fluoropolymers will have far-reaching impacts on society that could set back quality of life
improvements not only on medical devices, but also on medical procedures for many years or even
decades. Fluoropolymers are undeniably useful and are arguably the safest of all PFAS, so some
consideration should be made for exempting them from the broader PFAS restriction.

Additionally, it should be noted that both waste medical devices and waste battery products are regulated
under other EU regulations. These regulations could be amended to ensure that resulting fluoropolymer
waste is properly disposed of. For example, medical device waste is biohazardous and is often sterilized by
incineration. The current regulations could be expanded to ensure fluoropolymers in medical devices are
fully incinerated before disposal as well. Similar emission laws could be placed on fluoropolymer
manufacturers to limit PFAS emissions during production. This sort of approach would allow the full benefit
of fluoropolymers to continue in certain products while ensuring PFAS emissions to the environment are
minimized.

If fluoropolymers must be included in the scope of the PFAS regulation, then Integer requests that our
products utilizing fluoropolymers be provided derogations. Fluoropolymers are utilized in our devices
because their unique characteristics are fundamental to their function. There are no other materials that we
are aware of that could be considered direct alternatives for most of our fluoropolymer uses. Finding and
employing alternatives, if even possible, will take many years due to the amount of testing and approvals
required in the medical device industry. Therefore, Integer requests derogations of the longest term for all
of our products listed below:
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IMPLANTABLE MEDICAL DEVICES
- Stents
- Hernia meshes
- Implantable batteries
- Implantable Pulse Generators (IPG’s) and components
- Leads
- Feedthroughs

INVASIVE MEDICAL DEVICES
- Guidewires
- Introducers
- Catheters and other medical tubing
- Hypodermic tubing / Hypotubes
- Mandrels
- Other associated instruments and tools

BATTERIES AND CAPACITORS
- Lithium primary medical batteries
- Lithium primary industrial batteries
- Capacitor cells and packs

Many of our medical devices use components made directly of fluoropolymers, but fluoropolymer coatings
are also very common. Often metals in medical devices are coated with a fluoropolymer layer to reduce
friction. For example, a guidewire coated in PTFE is less likely to cause damage to a patient’s interior
artery wall compared to an uncoated wire. For similar reasons, hypodermic tubes, introducers, mandrels,
and other instruments and tools are often coated to improve functionality and patient safety. A large group
derogation for “coated medical devices” would be much appreciated and would ensure all of these life-
saving, coated medical devices can continue to be produced while alternative materials are explored.

It was noted that a derogation for implantable medical devices was already included in the proposal. This
covers many of our products, however, hernia meshes was specifically excluded from this derogation
description. Integer would like for this exclusion from the derogation to be reconsidered as fluoropolymers
play a valuable role in implantable meshes. Making implantable meshes with fluoropolymers helps prevent
body tissues from adhering to the mesh device which can result in tearing. Since fluoropolymers can be
crucial to the safe use of these devices, they should be included in the implantable devices derogation.

Lithium primary batteries should also be provided a derogation. Integer’s position on this is in alignment
with RECHARGE. Fluoropolymers are used as electrode binder materials within all of Integer’s industrial
lithium batteries. Binder materials are important in the function and manufacturability of these batteries, and
fluoropolymers are ideal due to their mechanical, thermal, and dispersive properties as well as their
electrochemical stability. These materials will not be easy to replace, and time will be required to explore
new chemistries. The modern world is dependent on batteries, and fluoropolymers have aided in their
advancement. Our large industrial batteries are heavily used by the oil and gas industry, the military, and in
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environmental surveying equipment. A derogation is needed to ensure these lithium batteries are not sorely
impacted.

In summary, Integer believes that fluoropolymers should be excluded from the scope of the PFAS
restriction. They present less risk to the environment and human health than non-polymer PFAS while also
being the most beneficial to society. The medical device and battery products discussed in this
commentary depend on these materials. Integer requests that our use of fluoropolymers in our medical
device and battery products be provided derogations to ensure sufficient transition times to find and
implement alternatives.

For specific information please refer to the attached appendices with commentary corresponding to specific
ECHA consultation questions. Thank you for your consideration.

Sincerely,

/-
e
Chris Tatum

Product Compliance Engineer
EHSS Center of Excellence
Integer
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APPENDIX

O Specific Information Requests

1
Sectors and (sub-)uses: Please specify the sectors and (sub-Juses to which your comment applies according to the sectors and (sub-)uses identified in the Annex XV
restriction report (Table 9). If your comment applies to several sectors and (sub-)uses, please make sure to specify all of them.

Integer’'s commentary applies to our medical device and battery products that we manufacture. These
would pertain to the “Medical Devices” and “Energy” sectors listed in Table 9 of Annex XV. We would like to
provide additional information on some sub-sectors up for derogation reconsideration as well as propose
new sub-sectors be included in the derogations. Our comments include specific fluoropolymer use and
function within these products as well as a discussion on the feasibility of alternatives. Also included is
commentary on disposal of these products.

Our comments apply to these specific sectors and uses:
Medical devices:
- Implantable medical devices, specifically hernia meshes
- Other coating applications, with specific product listing.
Energy:
- Lithium primary batteries.

8
Emissions in the end-of-life phase: With respect to waste management options, additional information is requested on the effectiveness of incineration under normal
operational conditions (for different waste types, e.g. hazardous, municipal) with respect to the destruction of PFAS and the prevention of PFAS emissions.

Medical devices, once used, are considered biohazardous waste and disposal of such products is already
regulated. The waste must be sterilized before disposal to remove infectious pathogens and is often
incinerated to achieve this. In addition to destroying biohazardous pathogens, incineration has shown to be
an effective method of destroying fluoropolymers like PTFE as well. A 2019 study released in
Chemosphere by K. Aleksandrov et al. states that PTFE can be transformed into hydrofluoric acid through
PTFE combustion. Carbon tetrafluoride, the simplest perfluorocarbon, decomposes at 1400 °C.
Regulations can be implemented to ensure that all fluoropolymer-containing medical devices are incinerated
before disposal to prevent PFAS from being released into the environment.
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Similarly, battery waste is regulated under WEE, Directive 2006/66/EC and the new European Battery
Regulation. While these regulations focus on heavy metals, the scope of these regulations could be
expanded to include fluoropolymer recycling or disposal requirements as well. As recommended for
medical device waste, incineration could be a required method of disposal for the fluoropolymer component
materials. A disposal cost will incur that could be absorbed by consumers and manufacturers, but ultimately
regulating fluoropolymer waste on a per-product type basis would allow critical fluoropolymer applications to
remain in use while meeting the goal of preventing PFAS emissions to the environment.

6:

Missing uses - Analysis of alternatives and socio-economic analysis: Several PFAS uses have not been covered in detail in the Annex XV restriction report (see uses
highlighted in blue and orange in Table A.1 of Annex A of the Annex XV restriction report). In addition, some relevant uses may not have been identified yet. For such
uses, specific information is requested on alternatives and socio-economic impacts, covering the following elements:

a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.

b. The key functionalities provided by PFAS for the relevant use.

c. The number of companies in the sector estimated to be affected by the restriction.

d. The availability, technical and economic feasibility, hazards and risks of alternatives for the relevant use, including information on the extent (in terms of market
shares) to which alternative-based products are already offered on the EU market and whether any shortages in the supply of relevant alternatives are expected.

e. For cases in which alternatives are not yet available, information on the status of R&D processes for finding suitable alternatives, including the extent of R&D

initiatives in terms of time and/or financial investments, the likelihood of successful completion, the time expected to be required for substitution (including any

relevant certification or regulatory approvals) and the major challenges encountered with alternatives which were considered but subsequently disregarded.

For cases in which substitution is technically and economically feasible but more time is required to substitute:

. the type and magnitude of costs (at company level and, if available, at sector level) associated with substitution (e.g. costs for new equipment or changes in

operating costs);

)

i. the time required for completing the substitution process (including any relevant certification or regulatory approvals);
i

. information on possible differences in functionality and the consequences for downstream users and consumers (e.g. estimations of expected early
replacement needs or expected additional energy consumption);
iv. information on the benefits for alternative providers.

[{=]

. For cases in which substitution is not technically or economically feasible, information on what the socio-economic impacts would be for companies,

consumers, and other affected actors. If available, please provide the annual value of EU sales and profits of the relevant sector, and employment numbers for the
sector.

Lithium primary batteries should also be provided a derogation within the PFAS restriction because
fluoropolymers are crucial to the function and safety of these batteries. PTFE is currently used as the
electrode binder material within all of Integer’s lithium-oxyhalide batteries. Due to its unique properties,
PTFE is the only known material that can be used as a binder to produce this type of battery.

PTFE consists of very long polymer chains that effectively entangle the cathode material particles so that
these particles become bound together without chemically reacting with the binder. PTFE is extremely
chemically resistant and does not react at all with the highly oxidizing electrolyte liquids (thionyl chloride and
sulfuryl chloride) over a very wide temperature range. PTFE is physically stable and does not melt or soften
at the very high temperatures at which the batteries operate (up to 200°C). A binder material must meet all
of these conditions in order to function safely.
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There are no alternative binder materials currently known that meet all the physical, chemical, and thermal
requirements. Any alternative would need to be inert to highly oxidizing electrolytes and would need to
remain physically unchanged through the entire operating temperature range of -55C to over +200C. If
these parameters are not met then there is high risk that the binder will decompose, releasing the cathode
particles and causing very hazardous shorting within the batteries.

Integer is not aware of any research being done to design alternative compaositions for these battery
applications. Even if alternatives did exist today, rigorous testing would need to be conducted to ensure
that the new binder material would remain physically and chemically unchanged under the conditions in
which these batteries operate. Testing would need to be conducted over the wide operating temperature
range and the battery products would need to undergo shock and vibration testing. More importantly, some
of these batteries remain in use for over 10 years once deployed. Testing would need to be conducted to
demonstrate that the alternative binder would remain stable in the electrolytes for more than ten years.

Even if a non-PFAS binder material existed today, it would require the longest derogation duration to prove
feasibility and safety of these products. Using an alternative material that has not been thoroughly tested
could severely impact the performance of the batteries. And when dealing with such high-energy batteries,
battery failures can possibly lead to severe injuries or even death. Therefore, a derogation is requested for
our lithium primary battery products to ensure new designs are implemented as safely as possible.

Other missing uses Integer would like to submit are for specific product types listed below that we
manufacture using fluoropolymer materials. These product types were not mentioned specifically within the
proposed restriction, but fluoropolymers are essential to their function and derogations should be
considered. However, the typical application of fluoropolymers for these devices is as a coating and would
fall under the “other coating applications” sub-use derogation. Therefore, further information is provided in
the next section covering derogations marked for reconsideration.

- Guidewires

- Introducers

- Hypodermic tubing / Hypotubes

- Mandrels

- Other associated instruments and tools
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Potential derogations marked for reconsideration — Analysis of alternatives and socio-economic analysis: Paragraphs 5 and 6 of the proposed restriction entry text
(see table starting on page 4 of the summary of the Annex XV restriction report) include several potential derogations for reconsideration after the consultation (in [square
brackets]). These are uses of PFAS where the evidence underlying the assessment of the substitution potential was weak. The substitution potential is determined on the
basis of i) whether technically and economically feasible alternatives have already been identified or alternative-based products are available on the market at the
assumed entry into force of the proposed restriction, ii) whether known alternatives can be implemented before the transition period ends (taking into account time
requirements for substitution and certification or regulatory approval), and iii) whether known alternatives are available in sufficient quantities on the market at the
assumed entry into force to allow affected companies to substitute.

A summary of the available evidence as well as the key aspects based on which a derogation is potentially warranted are presented in Table 8 in the Annex XV restriction

report, with further details being provided in the respective sections in Annex E.

To strengthen the justifications for a derogation for these uses, additional specific information is requested on alternatives and socio-economic impacts covering the

elements described in points a) to g) in question 6 above.

Hernia meshes was specifically excluded from implantable devices derogation description and marked for
reconsideration. Integer would like for this exclusion from the derogation to be reinstated because
fluoropolymers play a valuable role in implantable meshes. PTFE, ePTFE, irradiated PTFE, FEP, and
PVDF are the common fluoropolymers used in hernia meshes. Lightweight meshes have been used for
internal repairs for decades now and different materials have shown to have various inherent complications.
Polypropylene and polyester meshes have a low risk of infection, however, these have a high risk of
adhesion. In contrast, fluoropolymers, while having a higher risk of infection, have a very low risk of
adhesion formation and can be utilized to mitigate this particular negative outcome. Depending on the
conditions and location of the repair, a surgeon may often choose one material over another. Many modern
meshes are actually composites incorporating multiple polymers with the aim to leverage the benefit of each
material. Since fluoropolymers can be crucial to reducing adhesion risks in these vital medical devices, they
should be included in the implantable devices derogation to ensure sufficient time to explore alternatives.

In stark contrast to many non-polymer PFAS which are known to be hazardous, fluoropolymers like PTFE are
extremely biocompatible and are intentionally introduced into the body regularly through medical devices.
Integer manufactures a plethora of medical devices, and a portion of our devices get coated with
fluoropolymers to attain a set of desired properties. For example, a guidewire coated in PTFE is less likely to
cause damage to a patient’s interior artery wall compared to an uncoated wire. For similar reasons,
hypodermic tubes, introducers, mandrels, and other instruments and tools are often coated with
fluoropolymers to improve functionality and patient safety. Integer therefore highly encourages that
derogations are reconsidered and granted for all coating applications within medical devices.

Many desirable properties for medical devices are present in fluoropolymers like PTFE, PFA, and ePTFE.
The table below lists some of these material attributes and compares them against some of the proposed
replacements like PEEK, silicone, and polyurethane. It is evident that while other materials exhibit some of
these properties, most of these desirable traits are present in the incumbent materials being used.
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Comparison PTFE PEEK Silicone Polyurethane PFA Irradiated PTFE ePTFE Fluoroacrylate
Low Friction Excellent Decent Decent Poor Excellent Excellent Excellent Excellent
Chemical Restriction Excellent Decent Decent Poor Excallent Excellent Excellent Excellent
Water Resistance  Excellent Excellent Decent Decent Excellent Excellent Excellent Excellent

Oil Resistance Excellent Excellent Poor Excellent Excellent Excellent Excellent Excellent
Temperature resistan Excellent Excellent Excellent Poor Excellent Excellent Excellent Excellent
Flexibility Decent Poor Excellent Excellent Excellent Excellent Excellent Excellent
Forever Chemicals Excellent Excellent Poor Excellent Decent Decent Decent Poor
Biocompatibility Excellent Excellent Decent Excellent Excellent Excellent Excellent Decent

When considering alternatives, the Appendix to Annex E.2 lists many materials as alternatives to
fluoropolymers for medical devices. Integer's cognizant team has reviewed the list and decided to comment
on the list of “alternatives” identified, specifically for the medical devices tab. Comments for each particular
material is noted in the table at the end of this section. In summary, many materials listed are simply not
suitable substitutes for the particular applications in which fluoropolymers are currently utilized within our
medical devices.

When considering the time required to implement alternatives, the qualification/validation for any alternative
material could only start once a suitable substitute is identified. Identifying a substitute and determining its
feasibility could take from 18 up to 24 months; lab sample review, pre-feasibility and feasibility studies would
need to be executed through each iteration (rarely the first selection works as a “drop-in” substitute). Once
the appropriate substitute is chosen, validation activities include Process Characterization, Operational
Qualification, Product Qualification need to be executed, extending the timeline for another 12-18 months.
Once Integer has validated a replacement, then our customers need to perform their own qualifications and
submit regulatory approvals, adding 18-24 more months to the project timeline; worst case scenario you are
looking at ~72 months (6 years) from beginning to end to have a suitable qualified and regulatory approved
substitute material. Additionally, switching to a new material/process/technique would make Integer
equipment/investment redundant or obsolete and would also results in more expenditure and, if new
equipment needs to be introduced, Installation Qualification (IQ) and Software Validation (if applicable) would
be necessary, adding another ~3-6 months to the effort.

Integer has five manufacturing sites that perform fluoropolymer coatings by different techniques: Reel-to-
Reel, Electrostatic Spray, Dipping and Film Casting; these capabilities mean a multi-million USD investment
not only in equipment but also in facilities, utilities, manpower and resources. Two of these coating facilities
manufacture guidewires within the EU and would be severely impacted by a ban on these types of coatings.
For guidewires in particular, coating with PTFE is standard practice and these medical devices are not
currently covered by an existing derogation. A derogation group for other coating application is needed to
ensure that these life-saving medical devices can continue to be produced while alternative materials are
explored.
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Substance name

Uses

Comment

Hydrocarbon polymers
(Polyethylene : UHMWPE)

Alternative for
Fluoropolymers

Polyethylene is a material that can be extruded or film cast; however, this
material does not impart any type of anti-adhesion (non-stick) properties,
which make it unsuitable for a slick introduction into the human body.

Aryl Ketone polymer (PAEK)

Alternative for
Fluoropolymers

PAEK mainly includes polyether ketone (PEK), polyether ether ketone
ketone (PEEKK), polyether ketone ether ketone ketone (PEKEKK),
polyether ketone ketone (PEKK), and polyether ether ketone (PEEK).
PAEK It can be processed using all the typical thermoplastic processes,
such as injection molding, extrusion, compression molding, additive
manufacturing, and transfer molding. (Salamone, 1996)

While PAEK is already being used for dental implants and other Medical
Devices, it is a material that is very difficult to deposit into a device to
give some of the desired properties of Fluoropolymers such as anti-
adherence.

Reference:
Salamone, Joseph C. (1996), Salamone, Joseph C. (ed.), Polymeric
materials encyclopedia, vol. 4, CRC Press, ISBN 978-0-8493-2470-3.

polyether block amide (Pebax
7233)

Alternative for
Fluoropolymers

PEBAX is a material that is widely used in the MD industry, it can be
extruded or film cast; however, this material does not impart any type of
anti-adhesion (non-stick) properties, which make it unsuitable for a slick
introduction into the human body.

Polyurethane (PU) Intravenous Intravenous Cannulas are already being made of PU and are a suitable
cannulae replacement for the PTFE Cannulas that are in the market; however, the
ease of use and insertion to the patient’s body should be evaluated
separately as a quality-of-life matter.
Rho-Coat™ Guidewires ITGR made several attempts to contact Freudenberg Medical (FM) to

obtain more information on Rho-Coat; there was no response from the
company. Based on what the website for the product contains, this
material can only be applied by a proprietary technique by FM and it is
not a material or application technique they are willing to share with the
public. FM states that this coating technique is used for their hypotubes;
however, ITGR coats other types of metal substrates such as wires,
mandrels, braided wire, guidewires, etc.

Polypropylene (PP)

Hernia Mesh

PP is already being used for Hernia Meshes as a single material or in
combination with other materials (absorbable and non-absorbable);
however, the selection of different materials is related to the properties
the physician is looking for as well as the area of the hernia in the body.
“For example, materials such as ePTFE have a good profile for adhesion
risk but a high risk of infection. In contrast, Polypropylene meshes are
durable and have a low infection risk, but they have little flexibility and a
high adhesion risk.” (Brown and Finch, 2010)

Reference:

Brown, C N, and J G Finch. "Which Mesh for Hernia Repair?” Annals of
the Royal College of Surgeons of England, U.S. National Library of
Medicine, May 2010, www.ncbi.nlm.nih.gov/pmc/articles/PMC3025220/.

Polyethylene terephthalate (PET)

Hernia Mesh

PET is already used for Hernia Meshes; however, the selection of different
materials is related to the properties the physician is looking for as well
as the area of the hernia in the body. PET as a material and as a composite
have been extensively studied; please refer to ECRI reference below to
deep dive uses and contraindications.

Reference:
Medical Device Material Performance Study Polyethylene Terephthalate
..., ECRI, 24 Nov. 2020, www.fda.gov/media/155399/download.

e
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Polyethylene

Epidural
catheters

Polyethylene is a material that can be extruded or film cast; however, this
material does not impart any type of anti-adhesion (non-stick) properties,
this material is already being used for epidural catheters and the ease of
use and insertion to the patient’s body should be evaluated separately as
a quality-of-life matter for the patient.

Polyamides

Epidural
catheters

Polyamides like Nylon are already being used for epidural catheters and
the ease of use and insertion to the patient’s body should be evaluated
separately as a quality-of-life matter for the patient.

Liquid Cristal Polymer (LCP)

Implants

There was not enough data to comment on this topic.

Parylene C

Implants

Parylene C is a suitable option for coating implants and other substrates
where you want some of the low coefficient of friction properties that
Fluoropolymers provide; however, the Chemical Vapor Deposition Process
that is used to apply this material is outside of ITGRs areas of expertise
and would imply additional investment. Furthermore, to Process Parylene
C and prevent surface defects, it is recommended to also use Silene as
part of the process, this material is highly flammable and explosive.

Polyether ether ketone (PEEK)

Implants

PEEK is a very stable polymer with interesting properties; however, it is
very rigid and difficult to extrude; it is not a good alternative to spray coat
or dip which would entail melting the material and depositing it in a
substrate.

Poly(methacrylic acid methyl
ester)

Implants

PMMA is commonly used as bone cement and other type of implant
cement/adhesive; it also has uses as the base of a co-polymer material
for the intraocular lens market. The uses for this material are considered
niche.

Polyimide

Implants

Polyimides are generally categorized as either thermosetting or
thermoplastic. Thermosetting polyimide is widely used for coatings and
film substrates; in this form it imparts excellent electrical properties and
good thermal properties; however anti-adherence (low coefficient of
friction) is not achieved with this material.

Polyimide tubing is resistant to bursting, making it an excellent choice for
endovascular/laparoscopy procedures.

SU-8

Implants

SU-8 is an epoxy-based negative-tone photoresist consisting of EPON SU-
8 resin, solvent and a photoacid generator. As a versatile polymeric
material, SU-8 has been extensively utilized to fabricate innovative MEMS
devices, including many unique devices in the biomedical applications.
Although the surface biocompatibility of SU-8 might not be completely
biocompatible and suffers from toxic leachates, it seems that existing
surface modification techniques, such as 02 plasma treatment or grafting
of biocompatible polymers, might be sufficient to minimize biofouling.
Reference:

Chen, Ziyu, and Jeong-Bong Lee. “"Biocompatibility of SU-8 and Its
Biomedical Device Applications.” Micromachines, U.S. National Library of
Medicine, 4 July 2021,
www.ncbi.nlm.nih.gov/pmc/articles/PMC8304786/.

Polydimethylsiloxane (PDMS)

Pacemakers,
implants,
synthetic blood
vessels

While PDMS shows interesting properties such as hydrophobicity and
excellent biocompatibility, ITGR was unable to find an economic and
scalable manufacturing technique/process that would allow PDMS to be
coated into a metal substrate for its use in hypotubes, wires, guidewires,
mandrel, among others.
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Introduction:

In a recent study on PFAS used in disposable food packaging (Strakov3, et al., 2021), a value
of 65 mg/kg dw was found in the paper sample NL-MCD-01. The Danish Veterinary and Food
Administration has introduced an indicator value of 20 mg/kg dw to assess whether organic
fluorinated substances have been added intentionally to paper and board (DVFA, 2020).

In this method, developed from a derivative of the European standard DIN EN I1SO 10304-1
(D20), the Total Organic Fluorine (TOF) content was used as an accepted proxy for the total
PFAS content. In the TOF method, the organic fluorine is determined by subtraction of the
inorganic fluoride, measured by ion chromatography (IC) of the liquid extract, from the total
fluoride (TF) [organic + inorganic]. The TF value is measured by ion chromatography after
combustion of the sample, which converts the fluorine to hydrogen fluoride (HF) and
absorption of the yielded HF in the IC eluent.

The producer of the respective paper has performed additional measurements of various
samples of that paper type following the same method (Eurofins, 2018). These measurements
yielded results in the range of 40 - 70 mg/kg which, following the indicator value, gives the
indication that the samples might contain PFAS above the unintentional background pollution.
To identify the source of the unexpected high fluorine levels, the coated and uncoated papers
have been measured and the coating was identified as the main constituent for the TOF value.

The producer is using an alternative barrier technology to PFAS to get the desired oil/grease
and moisture resistance, which is provided by a water-based barrier coating. This barrier
technology is developed by Solenis with focus on more environmentally friendly barrier
coatings - especially in food and beverage packaging applications — by eliminating the use of
plastics like polyethylene/polypropylene, silicones and fluorochemicals.

To replace these chemicals, Solenis makes use of bio-based waxes and/or special lamellar talc
pigments, like in the coating product in question, TopScreen™ DS 7G. Talc and other natural
minerals can contain humite group crystals in which F anions can replace the (OH) groups in
the talc crystalline structure (L S Pangum, 1998). Because the fluorine is bound in the
crystalline structure, it can not be extracted and will be measured in the TOF method as a false
positive. Therefore, we want to show in this document that the source of fluorine in the paper
sample NL-MCD-01 is of an inorganic, natural origin.
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Methods and instrumentation:

To identify and prove the nature of the fluorine source, we used a *°F solid state nuclear
magnetic resonance (NMR) spectrometry instrument. This NMR method is developed with the
University of Delaware. It provides '°F detection of fluorine containing component(s) in a
solid-state matrix, specifically for Per Fluorinated Alkyl Substances, or PFAs. By this analytical
approach, fluorine components are differentiated, e.g., the presence of inorganic °F
components vs. organic 1°F components can be identified and classified accordingly in a paper
product or in any other solid-state matrix.

The solid-state NMR system employs a 4 mm rotor and 4 mm NMR magic angle spinning (MAS)
probe. A spinning rate of 15 kHz is implemented. The relaxation delay is 5 seconds, and this
is not considered quantitative. These parameters are only deemed appropriate for qualitative
detection of fluorine components. No 'H decoupling is necessary. The number of transients
is 512. The acquisition time is ~¥15 ms. As well as it enhances the resolution of solid-state NMR,
the MAS may lead to the presence of spinning sidebands. These are spurious signals (i.e.
peaks) that result from the modulation of the magnetic field at the spinning frequency. The
peaks always appear on either side of any large genuine peak at a separation of integer
multiples to the spinning rate.

A spin echo sequence is employed to remove background signals from the probe and rotor
hardware. The tau (t) delay is predetermined at 10 ms or 0.01 s. The spin echo sequence can
be considered quantitative for spin % nuclei like 1°F given an appropriate spin-lattice relaxation
time. °F relaxation times can vary greatly, sometimes approaching two minutes for small
inorganic molecules. Inversion recovery experiments or saturation recovery experiments can
be implemented to exactly determine the necessary recycle delay times, thereby providing
data on a quantitative basis.

All samples for solid state NMR must be a powder form. This can be accomplished using a
mortar/pestle or via the use of a SPEX cryogenic grinder. Approximately 100 mg is needed for
the solid-state analysis. Here, 3 grams of material was ground into a powder to have a uniform
and homogenous sample. The advantage is that you use the sample as is and no extraction is
needed. Any fluorine source remains in the sample and can be identified by the specific NMR
signal shift.
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Results and discussion:

The raw NMR data is processed using Bruker Topspin software. A mix of various *°F organic
and 19F inorganic components is provided on the spectra in Figure 1 below.

No fluorine detected (paper)
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Figure 1. different spectra from 19F NMR measurements. The annotations are color coded on the left.

To provide a baseline, a paper sample was measured which was known to contain no traces
of fluorinated compounds. Therefore, as can be seen in the black spectrum in figure 1, there
are no peaks observed meaning there is no form of fluor present in the paper.

For PFAs substances, the terminal CF3-R signal is typically observed between -80 ppm to -90
ppm in the *°F spectrum. The -CF, repeat moiety is typically observed between -115 ppm to -
130 ppm (Dino Camdzic, 2021). One example of a PFAs containing paper sample can be seen
in Figure 1 in the yellow signal. Because of the complex matrix of PFAS molecules, different
chemical shifts and interferences can be observed, resulting in a complex spectrum.

As comparison, the spectra of a fluorine salt like CaF; gives one distinctive sharp peak (as can
be seen in the purple spectra in figure 1). Because salts have a defined crystal structure of the
same repeating elements, there is no interference between different chemical shifts, resulting
in one resonance peak. For fluorine salts, these peaks can be seen in the range -100 to -120
ppm. The small peaks observed on both sides of the large signal are the spinning sidebands as
explained in the ‘methods and instrumentation’.
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For the samples at interest - the talc raw material, TopScreen DS 7G and the coated paper
sample NL-MCD-01 (colored respectively in blue, red, and green in figure 1) - there are no
peaks observed in the region of -80 to -90 ppm or -115 to -130 ppm in the spectra, indicating
the absence of PFAs substances. The only peak that is observed is one signal in the range of -
175ppm (with corresponding spinning side bands). This single sharp resonance again indicates
an environment where the fluorine anion is observed in a single repeated crystal structure,
namely the substitution of OH" for F (Sharon E. Ashbrook, 2016).

Conclusion

In this work, we have shown that 19F NMR is a tool for total and class-specific analysis of
fluorine containing materials. Characteristic chemical shifts for each tested material were
determined to be useful for identification as ‘fingerprinting’ against chemical shifts of known
materials from the literature. We have qualitatively demonstrated that there are no PFAS
molecules or precursors present in the paper sample NL-MCD-01 in question, our coating
TopScreen DS 7G or the talc raw material.

The use of the TOF method according to DIN EN ISO 10304-1 is a good first indication to screen
paper and board samples used in the food packaging industry on fluorine containing
compounds. However, Solenis advises against using the method as an accepted proxy,
because the method cannot differentiate between organic fluorine and unsubtractable
inorganic fluorine, like from a natural mineral source. We therefore hope you will reconsider
your statement or add a disclaimer when using natural pigment raw materials.
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General comments

Saab appreciates the opportunity to provide comments on ECHA’s Annex XV
Report that proposes a restriction on per- and polyfluoroalkyl substances (PFAS)
under REACH.

Saab supports a ban and phasing out of PFAS where alternatives are readily
available, qualified and certified. Saab is however very concerned by both the
scope and the timeline of the recommended proposal for a PFAS restriction.

Given the high importance in the industry, uses of PFAS must remain possible as
long as their risks can be sufficiently managed or in case no suitable alternatives
are readily available. Therefore, legislation restricting substances should not be
implemented without differentiated consideration of their uses and the
consequences. A differentiated regulatory approach that is risk-based according to
Article 68(1) REACH and substance-based according to Article 69 REACH should
be used.

A restriction on PFAS must be balanced against all relevant European policy
strategies and existing regulatory and policy measures in place for the EU internal
market. Specifically, the main environmental objectives laid down in the European
Green Deal and its EU Circular Economy Action Plan and upcoming ESPR
regulation such as longer lasting products that can be repaired, recycled and re-
used, the right-to-repair energy efficiency, clean technologies globally competitive
and resilient industry.

If adopted by the EU legislator, the recommendations for a regulatory text, as
currently proposed, will jeopardise the fulfilment of the Green Deal (climate goals
and circular economy) as many technologies are dependent on the use of PFAS and
would not work at all, or work with significantly less efficiency without it. That
results in reduced product durability and substantial increase in waste generation
(premature scrapping). The timeline constraints would also increase the risk of
regrettable substitution as unregulated alternatives are implemented without being
thoroughly evaluated for ecological and human toxicity.

The impact on Saab would be significant. Saab will not anymore be able to
produce, place on the market nor maintain or repair products if the
recommended regulatory restrictions would be adopted by the EU legislator.

Saab support the consultation answers by European Aerospace, Security and
Defence Industries (ASD), the Association of Swedish Engineering Industries and
Orgalim.
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We have not given input to the consultation on applications which other sectors are
experts in. In our answer to the consultation, we have focused on the A&D and
civil Safety & Security specific applications.

Importance for security and society

A categoric PFAS ban would undermine the European Defence Technological and
Industrial Base (EDTIB) capacity to produce and maintain critical defence
materials and capabilities that Sweden and other EU Member States as well as
NATO allies and the EU have ordered and are expecting the EDTIB to develop,
produce and deliver. The EDTIB is facing unprecedent supply chain and
production challenges to deliver the necessary critical equipment and material to
support Ukraine to defend itself against Russia and to replenish stocks. A PFAS
ban would undermine the ability to deliver and maintain requested equipment and
material, hence jeopardizing the security situation of Member States’ and the EU.

Saab also provides, services and solutions for civil safety & security. With
operations on every continent, Saab continuously develops, adapts and improves
new technology to meet customers’ changing needs.

A total PFAS ban will hinder the development of new European technologies and
capabilities, putting the EDTIB and EU Member States at a disadvantaged position
compared to other global players on a competitive international market. This is
highly problematic at a time when the EU seeks to reduce the reliance on third
countries, boost innovation, competitiveness and growth.

PFAS identification and collection of data

The identification of PFAS is extremely challenging and Saab do not see that it will
be possible to get all the necessary information within the consultation period to
identify all areas of use. Internal substance identification and information exchange
within the supply chains are usually done with CAS-numbers, not by molecular
structures. Data/[T-tools used for information exchange are built on CAS numbers
for identification and search of regulated substances. The lack of an exhaustive list
with CAS numbers in the Annex XIV report gives a large uncertainty in the
substance mapping of our products and within our supply chain.

Other difficulties are that many PFAS have not been classified as hazardous
according to the GHS/CLP (Global Harmonised System/Classification, Labelling
and Packaging) nor listed on the Candidate List of SVHC for Authorisation and has
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therefore not been obliged to be reported in Safety Data Sheets or material
declarations even if the substance is present.

Moreover, if there are no obligations to report substances, many chemical and
material suppliers protect their products by intellectual property rights to get return
of investment. The information is then considered as proprietary information.

Around 40 PFAS substances have been identified in Saab products to date, but
more are expected in the continued data gathering. Saab products contain of varied
number of articles, from a couple up to 2,5 million parts in very complex products.
Thousands of articles and chemical products containing PFAS are already
identified.

Fluoropolymers are the most widely reported PFAS included in a wide range of
articles and chemical products. Fluoropolymers meeting the criteria for “polymers
of low concern” ! and used safely in industrial applications, equipment and articles,
generally do not cause relevant emissions to the environment when used as
intended.

Timeline for qualification and certification requirements

Saab is highly concerned about the transition time and the lack of derogations for
our complex products and production equipment. Substitution in our sector is very
complex, due to the requirement to use certified and qualified materials to ensure
safety in the use phase of the products.

The extremely large number of PFAS containing articles and materials that needs
to be replaced in combination with strict qualification and certification
requirements requires a sufficiently long timeframe, not only for older product
designs but also for new, on-going design and production projects.

The combination of lack of derogations, the proposed transition times and the
complex verification and certification processes for our sector makes it impossible
to comply with the proposed regulatory text if becomes final.

Before the qualification process can start, a PFAS-free alternative need to be
identified or developed. PFAS-free materials/articles need to be tested and
validated not only individually but also in sub-systems and finally
qualified/certified for the final product before it can be used and placed upon the
market. A redesign of an existing article (such as spare part) and sub-system that
eliminates the use of PFAS needs also to go through the qualification process.

1. Korzeniowski SH, Buck RC, Newkold RM, Kassmi AE, Laganis E, Matsuoka Y, Dinelli B,
Beauchet S, Adamsky F, Weilandt K, Soni VK, Kapoor D, Gunasekar P, Malvasi M, Brinati G,
Musio S. A critical review of the application of polymer of low concern regulatory criteria to

fluoropolymers II: Fluoroplastics and fluoroelastomers. Integr Environ Assess Manag. 2023
Mar;19(2):326-354. doi: 10.1002/icam.4646. epub 2022 Aug 9. PMID: 35678199.
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OEM and Tier-1 supplier of products and sub-systems
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Figure 1 Qualification of products

There are numerous tests that needs to be done to pass the qualification and
certification process such as:

e Mechanical

e Vibration

e Humidity

e Thermal cycling

e Corrosion tests/salt fog testing

e Chemical compatibility and stress fracture testing
e Field test

Saab products need to follow strict qualification and certification processes to
secure all safety aspects globally and to comply to environmental robustness
requirements. A high number of global and industry specific standards need to
be used and followed for our sector for example Military Standards (MIL-STD),
Military Detail Specifications (MIL-DTL), Military Handbooks (MIL-HDBK),
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Aerospace Quality Management AS/EN9100. Examples of two standards are MIL-
STD-516, “Airworthiness Certification Criteria” and aviation safety standard
ARP4761 “Guidelines and Methods for Conducting The Safety Assessment
Process on Civil Airborne Systems and Equipment.”

Proposed time limited derogations are not sufficient since alternatives can only be
used once they have successfully passed the qualification and certification stages.
This means that substitution is a lengthy process. More than 13.5 years is required
including a review clause to integrate PFAS-free alternatives in most applications.

Additional time is needed to develop, verify and certify reliable, durable and
safe alternatives and/or to redesign products. Therefore must a timely and
gradual implementation of a PFAS restriction be especially secured in relation
to the European defence and technological base (EDTIB) but also for the
European industry.

Spare parts, repairs, remanufacturing and refurbishment

As described earlier, Saab products have a long service life with lifespans of up to
40 years and need to be serviced, and maintained. Many products are also updated,
remanufactured/refurbished and given an extended life span. For many applications
there will not be a drop-in replacement for the PFAS on a 1:1 basis due to their
specific properties. Those products already on the market will therefore need to be
redesigned to permit the use of PFAS-free alternatives. Timely redesign of very
complex articles already on the market is not realistic due the high number of
replacements needed, see chapter Qualification and certification requirements.

Therefore, without a general exemption to permit the use of PFAS for spare parts,
legacy spare parts, repairs, maintenance, operation, remanufacturing/refurbish, this
will lead to that Saab products used for aerospace, defence and civil safety &
security already on the market cannot remain operational and will have a
premature end-of-life and need to be dismantled and scrapped. Nor will Saab be
able to fulfil maintenance contracts with our customers. Equipment used for
production and test is also dependent on spare parts, legacy spare parts,
maintenance and refill of articles and chemical products.

Service, maintenance, refurbishment and repairs are crucial for the aerospace,
defence and civil safety & security but also for the success of the European Green
Deal and Ecodesign for Sustainable Products Regulation when it comes to better
resource efficiency, right to repair and long-lasting products.
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General derogations are needed for:
e Spare parts and legacy spare parts

¢ Products for maintenance and operation of products already on the
market

e Second life/remanufactured/refurbished products.

Missing uses and derogation extension process

There is a need to recognise the dependence on upstream supply chains on
precursor chemicals and substances, mixtures and articles used by multiple industry
sectors for other, cross-sectorial derogations, for example for lubricants, fire
suppressants, transport vehicles, electronics, batteries and semiconductors.

Saab is still gathering information from suppliers on the uses of PFAS in articles
and products and not all uses have been identified.

Saab identifies the need of a process to add missing uses

As our complex products are reliant on a large amount of chemicals and articles
containing PFAS in a wide variety of applications we are highly dependent on
others sectors derogations. In case of a sectorial A&D derogation it is not
economically viable for our suppliers to only supply for A&D applications.

The combination of the proposed derogations, the transition times, lack of certified
alternatives and the complex verification and certification processes for our sector
proves that an extension derogation process is needed.

Saab identifies the need for a clearly defined and formal procedure for the
application, review and extension of derogations.

Saab refers to missing uses identified by ASD to date, Reference number:
9639d9a5-5172-43ee-a918-6a8e23a3e149.

Detailed technical information for certain unique Saab uses is attached as a
confidential document.

Monitoring and conformity

Saab is concerned about compliance verification process needed to secure that the
thresholds are met in the restriction proposal. Firstly, compliance with the proposed
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restriction cannot be verified for all uses with currently available analytical
methods and with the absence of a complete substance list.

Secondly, existing laboratory capacity and the lack of available/usable analytical
methods will be a time-consuming process. Sometimes are testing needed after
specific manufacturing steps which will further increase the cost for production,
test equipment or external testing services.

Thirdly, nor will enforcement be possible with lack of capacity and analytical
methods and the absence of a complete substance list. It is also questionable if the
inspection bodies have the ability and resources to secure a level playing field on
the European market.

Only enforceable restrictions should be established.
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The Green Science Policy Institute is comprised of scientists collaborating with leaders from
business, academia, NGOs, and government towards healthier and more sustainable products.
Given our decade-long history of studying PFAS and collaborating with PFAS scientists on
PFAS exposure, health, and ecological harms, we would like to express our full support for the
restrictions outlined in Regulation (EC) No. 1907/2006 (REACH) Proposal for a Restriction of
Per- and polyfluoroalkyl substances (PFASs). We support the use of only time-limited
derogations and a broad PFAS definition that includes fluoropolymers and fluorinated gases.

While collaborating with businesses to phase out PFAS, we have found that all were able to
reduce PFAS and have functional products and successful businesses after the phase-out.
Examples include KEEN shoes (who wrote about their work here), IKEA, carpet manufacturers,
cosmetics manufacturers and retailers, outdoor gear companies, and furniture and textile
manufacturers. Some of these companies phased out PFAS from their products after learning of
the environmental and health harms, while others were compelled to do so by legislation.
Greater restrictions of PFAS in the European Union would move more industries towards using
safer materials. In most product uses, PFAS are not needed or their functionality can be
replaced with a safer alternative.

Regulating PFAS as a class is both urgent and scientifically justified. PFAS are defined by their
intrinsic persistence or ability to convert into other persistent PFAS due to the strength of their
C-F bonds. The extreme persistence of PFAS is by itself a basis for treating PFAS as a class, as
the restriction proposal discusses. PFAS chemicals, once released, continue to accumulate in
the environment and organisms. They can exhibit high mobility, leading to global contamination
and widespread health harm. Numerous studies have shown that many PFAS have varied and
serious toxicological impacts on people. Treating PFAS as a class helps address the problem of
“regrettable substitutions,” where one known hazardous PFAS is replaced with another similar
chemical of uncertain hazards that may very well cause equal or worse harms. Studying the
health harms of individual chemicals once they are already in commerce is both inefficient and
does not effectively prevent harm from chemicals that require a high burden of proof to
demonstrate safety (or lack thereof).

Both fluorinated gases and fluoropolymers must be included in the regulated class of PFAS.
Even in cases of lower acute toxicity (e.g. from fluoropolymers), the production and end-of-life
phase of both fluorinated gases and fluoropolymers require or generate highly hazardous and/or
persistent PFAS. For instance, 80% of environmental contamination of highly toxic and mobile
PFCA chemicals is attributed to fluoropolymer production and use. Fluoropolymer production
further releases “super pollutant” PFAS (including HCFC-22 and HFC-23). Many fluorinated
gases (including HFOs that are commonly used refrigerants) ultimately degrade into
trifluoroacetic_acid, which is a persistent drinking water contaminant and toxic to aquatic and
human life. Furthermore, for fluoropolymer end-of-life, we do not have adequate systems in
place to handle their disposal to prevent further contamination as they degrade into
microplastics. Remediation of PFAS contamination, with its global and pernicious reach, is a
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more difficult and costly endeavor than restricting use of PFAS to all but its essential uses,
especially as technologies to mineralize PFAS lag.

The concept of essentiality has also been used too liberally by industries profiting from PFAS
usage or those who are unaware of the (lack of) necessity of the functionalities that PFAS often
provide. For example, we showed that when used for stain-resistance on furniture textiles,
PFAS only worked in very specific scenarios, and that fabric choice made the most difference
when determining whether or not stains were visible. For this and other uses, the essential-use
approach should be used to determine whether or not PFAS are truly necessary. We urge
ECHA to consider that the more PFAS used today, the more PFAS will remain in our products,
bodies, water, soil, air, and wildlife for the foreseeable future. Therefore, all uses of full
exemptions or time-unlimited derogations should be removed from the proposed PFAS
restrictions. Specifically, a time limit should be imposed for fluorinated gases used as
refrigerants in buildings where current building codes and standards prohibit the use of
alternative refrigerants. Safer alternatives are already in use, but a time-restricted regulation is
needed to encourage further use, so that HFO and HFC gases can be eliminated due to their
high global warming potentials and persistent breakdown products. The restriction of these
harmful chemicals should not wait for outdated building codes to be corrected.

A commonly propagated argument is that restriction of PFAS is in direct opposition to necessary
clean energy goals. This is a false dichotomy, and with proper investment and scale-up of
alternatives, few uses of PFAS will be truly essential to clean energy technologies. For some of
the most important clean energy technologies in use today, including solar panels, hydrogen fuel
cells and electrolyzers, and lithium-ion batteries, there are viable PFAS-free alternatives for all
components already existing on the market. The semiconductor industry has also shown
progress toward removal of PFAS with inexpensive PFAS-free surfactants for photoresist
etchants now being used industrially. A time-limited derogation for these sectors will help spur
innovation, and time-unlimited derogations are unnecessary. We have included a list of
companies making these alternative products in Section V.

In conclusion, we strongly encourage ECHA to proceed with strict, time-bound restrictions of all

PFAS uses to protect human and ecological health, encourage the circular economy, and set an
example for the rest of the world that it is time to move on from forever chemicals.
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ESMO feedback on scientific and technical information on the manufacture, placing on the mark
and use of per- and polyfluoroalkyl substances (PFAS)

The European Society for Medical Oncology (ESMOQ) is the leading professional organisation for
medical oncology, with more than 30,000 members from over 160 countries. ESMO is committed to
preventing new cancer cases, improving the quality of cancer care and promoting equal access to
optimal treatments for all cancer patients.

Given the current scourge - an estimated 2.7m new cases and 1.3m deaths in the EU in 2020 - of
cancer and the increasing threat - lives lost to cancer in the EU are set to increase by more than 24%
by 20352, making it the leading cause of death in the EU - that it poses to Europe’s patients, their
families and friends, timely, regular access to innovative cancer medicines has never been more
important to our patients.

ESMO notes the draft proposal’s aims to prevent PFAS accumulation in the environment and food
chain and welcomes its efforts to improve human health. However, it is pivotal that such action is
based on a comprehensive and consistent review of the available evidence as there are growing
concerns about the possible impact of the draft proposal on the production, availability and
manufacturing of cancer medicines.

For example, the proposed Annex XV definition of PFAS includes a variety of active pharmaceutical
ingredients (APIs) — e.g. gemcitabine hydrochloride, a type of chemotherapy drug used as a treatment
for different types of cancer, including pancreatic, lung, bladder and breast cancer — that are vital for
the manufacture of various anti-cancer medicines.

Accordingly, ESMO welcomes the proposal for unlimited derogations to permit the continued use of
PFAS as active substances in medicinal products. Nevertheless, with regard to the proposed time-
limited derogations, we do not believe that the views of the manufacturers or healthcare professionals
have been given sufficient consideration in their drafting as the implementation of the time-limited
derogations could cause supply-chain disruptions and, ultimately, impact upon the timely provision of
cancer medicines to patients.

To take just one example, due to the unique properties of fluorine, - used in medicines to treat brain
tumors, lung cancer, hepatocellular carcinoma, prostate lesions, and bladder cancer -a direct
replacement is not available. Whilst there are other electrons - withdrawing groups similar to -CF2- or
-CF3 such as carboxylic esters, amides, nitro, or cyano; they differ in stability, permeability, and toxicity.
Replacement of fluoroalkyl by other halo-alkyl groups such as chloro-alkyl will lead to reactive agents
with serious toxicity issues. A restriction applying to the use of APIs containing perfluoro alkyl groups
would consequently remove these molecules from the European market, with severe consequences
for patients as relatively few therapeutic options exist. As such, rather than seeking to restrict the use
of these APIS, we believe that it would be more effective to seek to improve the surveillance and
control of such allegedly toxic compounds.

Even if PFAS APIs such as fluoxetine or sitagliptin coexist with nonfluorinated medicinal products in
the same therapeutic class, it is incorrect to assume that these APls are interchangeable. Due to their
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pharmacology and side effect profiles, a medical professional will select between them based on the
unique circumstances - e.g. health status, potential for interaction with other prescribed medications
or individual response — of their patients. Limiting the options in a therapeutic class because some
have fluorinated groups would have a profound impact on our members’ ability to treat patients with
safe and efficacious medicines.

The draft proposal includes two Restriction Options (RO). In RO1, the manufacture, import and placing
on the market of these APIs or medicinal products containing them would no longer be possible under
the European Regulation on Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH), although this would be in clear conflict with existing and valid market authorisations under
the sectorial medicinal products legislation. In RO2, APIs with EU approval would benefit from a time-
unlimited derogation accompanied by reporting requirements, adding an obligation under REACH to
the complex pharmaceutical regulatory framework.

ESMO would support the latter RO; however, under this scenario the manufacture, and their
subsequent use in cancer medicines, of APIs in Europe could still be at risk because of the impact of
the current proposed ban on the use of PFAS in manufacturing equipment, as well as the ban of PFAS
in intermediary steps for the manufacturing of derogated APls. Furthermore, substances falling under
the PFAS definition might be used as solvents, catalysts, intermediates in the synthesis of not only
APIs falling under the PFAS definition but also those which do not fall under the PFAS definition. While
final APIs are included within the proposed time unlimited derogation, process chemicals and raw
materials used in their manufacturing are currently not derogated and would ultimately be banned
18 months after entry into force, thereby rendering the APl derogation as null and void. Accordingly,
their manufacturing within the European Economic Area (EEA) would be impossible with API
importation from outside the EEA being required instead, thereby further complicating the
manufacture of cancer medicines and, ultimately, delaying their use by our members in the treatment
of their patients.

The human and veterinary pharmaceutical sectors manufacture a variety of APIs that contain at least
one aliphatic -CF2- or -CF3 group, qualifying them as PFAS in the current broad PFAS definition. At the
same time, perfluoro-containing building blocks and raw materials are used to introduce the fluorine
into the API (both PFAS and non-PFAS APIs) and to manufacture specific groups of medicines (e.g.,
peptide synthesis), respectively. As the pharmaceutical effect is directly linked to the molecular
structure, an APl molecule cannot be substituted by another substance as this is fundamentally why
they are active. Any change in the molecule has profound effects, including lower efficacy, making it
a different APl and voiding regulatory approvals and marketing authorisations.

ESMO considers that the raw and starting materials, intermediates, auxiliaries, equipment, and
consumables required for the manufacture of pharmaceuticals and medical devices should also be
exempt, as these are handled under controlled conditions and without them, manufacturing of
medicinal products and devices is impossible, consequently making the use of such products by
medical oncologists impossible.

To allow for the continued research, development and manufacturing of innovative medicines,
pharmaceuticals should generally be derogated from a universal PFAS restriction, including all steps
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which are necessary for manufacturing medicinal products including biopharmaceuticals and vaccines
in the EEA. A time-unlimited, notwithstanding any future research demonstrating the carcinogenic
nature of such substances, derogation of PFAS chemicals is recommended to covering the following
uses:

e EU approved APIs manufactured for the EEA market

APIs manufactured for export without EU registration

APIls under development, prior to registration (PPORD) including non-EU regulated products
Non-active ingredients (excipients)

Starting materials and chemical intermediates

e Process Chemicals (reagents, solvents, catalysts, auxiliaries in production and quality control)
e Industrial Manufacturing Equipment including spare and replacement parts

e Single or multi-use Consumables

¢ Immediate packaging materials

e Drug delivery devices

e Maedical devices (as per EU Medical Devices Regulation 2017)

Without additional derogations, there is a serious risk that the pharmaceutical industry will no longer
be able to manufacture any APIs (whether classified as PFAS or non-PFAS APIs) or associated medicinal
products in the EEA and, consequently, may move such the production out of the EEA. As such, we
fear that the universal PFAS restriction proposal could hinder the manufacture of medicinal products
in the EU and dramatically reduce patients’ access to medicines.

Noting ESMOQ’s mission - to improve the quality of prevention, diagnosis, treatment, supportive and
palliative care... whilst promoting equal access to optimal cancer care for all cancer patients — we
believe that the aforementioned approach is necessary to secure an uninterrupted supply of
innovative cancer medicines to our patients and help us deliver the goals of the Europe’s Beating
Cancer Plan (EBCP) by tackling the entire disease pathway, from prevention through to the treatment
and care of cancer patients.

Given the rapid pace of emerging research in this area and the importance of ensuring that EU policy
is genuinely evidence based, ESMO looks forward to playing a constructive role in ensuring that the
correct balance is struck between advancing human health through environmental improvements and
ensuring that anti-cancer drugs can be produced in the requisite manner to allow our members to
treat their patients in a timely and efficacious manner.

1. European Cancer Information System (ECIS)

2 Cancer Tomorrow (iarc.fr)
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CERN comments to PFAS restriction consultation

SPECIFIC INFORMATION REQUESTS

1) Sectors and (Sub-)uses
| have information on this topic

The use of the F-gases in the particle physics experiments as gases for particle detection and
related cooling is not included among the uses contemplated in Table 9 of the restriction
proposal neither in the list of proposed derogations.

2) Emissions in the end-of-life phase
| don’t have information on this topic

3) Emissions in the end-of-life phase
| don’t have information on this topic

4) Impacts on the recycling industry
| have information on this topic

An extension of the F-gases use for particle detection and related detector cooling is needed
for the continuation of the particle physics research activities until the end of the current
physics program of the HL-LHC, planned to end by the mid 2040s.

Possibility to recycle the F- gases in use during- and at the end- of the use period should
remain available.

5) Proposed derogations — Tonnage and emissions

I have information on this topic
See request number 6

6) Missing uses — Analysis of alternative and socio-economic analysis
| have information on this topic

Particle physics experiments, as those conducted at CERN’s LHC, make use of F-gases for
particle detection and related detector cooling.

A wide range of gas mixtures is used for the operation of different gaseous detectors for
particle physics research. Among them are F-gases like C2H2F4 (Norflurane 1,1,1,2-
Tetrafluoroethane - R134a), CF4 (Tetrafluoromethane - R14), C4F10 (Perfluorbuthane - R610)
and C6F14 (Perfluorohexane - PFC-51-14), which are used because they allow to achieve
specific detector performance that are necessary for data taking at the CERN experiments (i.e.
detector sensitivity, detector stability, long term performance, time resolution, rate capability,
etc.) in a very harsh environment (very low temperatures and high level of ionizing radiation).
The concomitant cooling of the detectors is essential for the appropriate process of particle
detection. Several F-gases are used in the detector cooling systems and are mainly built in a





cascading system to achieve temperatures around -50 °C. The type of gases, their quantities
and the related number of systems are listed in the tables hereafter.

The detector gas systems of CERN experiments are equipped with gas recirculation plants, i.e.
systems where the return mixture from the detectors is collected, cleaned and then re-used.
These plants allow to reduce the gas consumption by at least 95%.
The gas recirculation cannot always be pushed to 100% because of two reasons:
a) the accumulation of Nitrogen in the gas mixture that cannot be filtered, and which
causes the degradation of the detector performance,
b) the presence of leaks at the detector level that are not accessible and therefore very
difficult to repair.

Point a) has been the subject of R&D studies for the development of specific gas installations
able to remove impurities not easy to filter. Indeed, the gas mixture used for particle detection
purpose makes extremely difficult the recuperation of the primary gases. Dedicated
recuperation plants have been developed by CERN for CF4, C4F10 and R134a and they are
currently used.

Concerning point b), CERN and the experiments are fully engaged in the research for specific
techniques allowing to repair the faulty components in particle detectors.

In addition, an intense R&D activity is ongoing since many years in the detector community
for finding environmentally friendly replacements of F-gases. However, finding a suitable
replacement is particularly challenging because most of the experiment infrastructures (i.e.
high voltage systems, cables, front-end electronics) as well as the detectors themselves cannot
be replaced. Therefore, the R&D is focused on identifying new mixtures able to reproduce the
same detector performance observed with the currently used mixtures. In one case,
encouraging results have been obtained with a partial substitution of the R134a with CO2.
However, for the moment the full replacement of F-gases within the existing detectors is not
possible. Therefore, the economic impact of the substitution process cannot be estimated.

Regarding detector cooling, alternatives were found for some of the systems, that will result
in a drastic reduction of the F-gases used. The implementation of the alternative system using
CO2 instead of F-gases is planned by 2028. The residual quantity of F-gases is shown in the
table hereafter.

R&D was also conducted in recent years to replace some existing F-gas detector cooling
systems that cannot be fitted by the CO2 system mentioned above. HFOs and FKs were the
main candidates under test, following the recommendations of the F-gas Regulation EU No
517/2014. The validation process of any new gas would require in depth tests for assessing
the safety, the efficiency, and the reliability in the challenging radiation environment. Thus,
estimating the economic and technical feasibility is impossible at this stage.

Furthermore, the schedule of the accelerators dictates strict time lapses for intervention on
the gas systems located within the detectors. The next possible intervention slot will be in
several years from now, namely after 2033.

In the light of the above CERN requests the following to be considered for the future
regulation: CERN research activities require an exclusion of F-gas restrictions until the end of
the current physics program linked to the operation of HL-LHC, provided alternative detector





technologies for future research programs are available in due time. An additional derogation
for research activities and, in particular particle detection and related cooling is required in

this context.

F-gas quantities used at CERN are:

The total quantity of each F-gas contained within the detector gas systems of CERN
experiments is listed below:

F-gas Number of installations where | Total quantity present inside
it is used detectors (kg)

Norflurane 1,1,1,2- 7 250

Tetrafluoroethane - R134a

Tetrafluoromethane - R14 5 420

Perfluorbuthane - R610 1 64

Perfluorohexane - PFC-51-14 1 350

The total quantity of each F-gas contained within the detector related cooling systems of

CERN experiments is listed

below:

F-gas/HFO/FKs

Number of
installations where it is
used

Total quantity
present inside
detector cooling

Total quantity
inside detector
cooling systems as

14

systems (kg) of 2028 (kg)
Trifluoromethane R-23 1 40 0
HFC-404a 6 204 0
HFC-407c 2 3 3
HFC-410a 3 16 0
HFC-507 5 158 0
Norflurane 1,1,1,2- 6 17 0
Tetrafluoroethane - R134a
HFO/HFC-449 2 150 150
Perfluoro(2-methyl-3- 2 884 884
pentanone) NOVEC 649
Hexafluoroethane PFC- 1 2 2
116
Octofluoropropane PFC- 5 4140 600
218
Perfluorohexane PFC-51- 20 27103 4000

The total quantity of each gas typically emitted by the detector gas systems of CERN
experiments per year is listed below:

14

F-gas Number of Total quantity tCO2e
installations where it emitted by detectors
is used per year (kg)
Norflurane 1,1,1,2- 7 56000 80080
Tetrafluoroethane - R134a
Tetrafluoromethane - R14 | 5 1290 9533
Perfluorbuthane - R610 1 41 363
Perfluorohexane - PFC-51- | 1 410 3813






The total quantity of each gas typically emitted by the detector related cooling systems of
CERN experiments per year is listed below:

F-gas Number of Total quantity emitted | tCO2e

installations where it | by the detector

is used cooling systems per

year (kg)

Trifluoromethane R-23 1 7 104
HFC-404a 6 1.5 6
HFC-407c 2 0 0
HFC-410a 3 0 0
HFC-507 5 0 0
Norflurane 1,1,1,2- 6 0 0
Tetrafluoroethane - R134a
HFO/HFC-449 2 141 197
Perfluoro(2-methyl-3- 2 56 0.1
pentanone) NOVEC 649
Hexafluoroethane PFC-116 | 1 0 0
Octofluoropropane PFC- 5 616 5435
218
Perfluorohexane PFC-51-14 | 20 4804 44674

7) Potential derogations marked for reconsideration — Analysis of alternatives and
socio-economic analysis
| don't have information on this topic

8) Other identified uses — Analysis of alternatives and socio-economic analysis
| don't have information on this topic

9) Degradation potential of specific PFAS sub-groups
| don't have information on this topic

10) Analytical methods
| don't have information on this topic
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US PFAS State Action for EU comments_Final.xlsx

PFAS - Phase Out Dates 


			US State 			US State Class-based PFAS Restrictions in Key Product Sectors with Implementation Dates


						Broad ban on the use of PFAS in all products			Apparel			Carpets / Rugs			Cleaning Products			Cookware			Dental Floss			Fabric Treatments			Food Packaging			Juvenile Products			Menstrual Products			Oil & Gas Products			Personal Care Products / Cosmetics 			Pesticides			Ski Wax			Textile Articles 


			California						
(1/1/2025)			X												X			
(1/1/2023)			
(7/1/2023)									
(1/1/2025)									
(1/1/2025)


			Colorado									
(1/1/2024)												
(1/1/2024)			X
(1/1/2024)			
(1/1/2024)						
(1/1/2024)			
(1/1/2025)									
(1/1/2025)


			Connecticut																								
(12/31/2023)


			Hawaii																								
(12/31/2024)


			Illinois


			Maine			(1/1/2030)*						
(1/1/2023)												
(1/1/2023)			
(1/1/2022)															
(1/1/2030)


			Maryland									(1/1/2024)															
(1/1/2024)


			Minnesota			(1/1/2032)*						
(1/1/2025)			
(1/1/2025)			
(1/1/2025)			
(1/1/2025)			
(1/1/2025)			
(1/1/2024)			
(1/1/2025)			
(1/1/2025)						
(1/1/2025)						
(1/1/2025)			
(1/1/2025)


			New Hampshire


			New York						
(12/31/2023)			
(12/31/2024)															
(12/31/2022)


			Oregon																								
(1/1/2025)												
(1/1/2025)


			Rhode Island																								(1/1/2024)


			Vermont									
(7/1/2023)												
(7/1/2023)			
(7/1/2023)																		
(7/1/2023)


			Washington			X						
(7/1/2023)												
(7/1/2023)			
(1/1/2022)												
(1/1/2025)									(7/1/2023)





			Legend:


			Green cells indicate earliest implementaion date; textiles category has two green cells because 2023 is the first ban on certain textile articles (indoor upholstered furniture and textile furnishings) while 2025 is the earliest date when PFAS in other textile products is banned.


			*Applies to PFAS is all products except where state reguators have determined that PFAS use is essential for health, safety of the functioning of society and where alternatives are not currently available.  


			X = Ongoing regulation requiring phase outs and/or alternative assessments  





			Notes on product categories: 


			Apparel: Clothing items intended for regular wear or formal occasions, including footwear. The CA and NY laws have different rules around uniforms. Both CA and NY include outdoor apparel for severe wet conditions starting in 2028.


			Carpets/Rugs: Ban applies to new carpets and rugs but not to those in the resale market.  


			Cleaning products: Product used primarily for domestic, commercial, or institutional cleaning purposes.


			Cookware: Includes houseware items, not professional cookware. 


			Fabric Treatments: Includes but not limited to stain resistance or water resistance


			Food Packaging: Some bans include all food packaging (CT, MN, RI, VT), while other bans include only paper-based food packaging (CA,CO, HI, MD); the OR ban covers all foodware containers but not all packaging  


			Juvenile Products: Product designed or use by infants and
children under 12 years of age; does not include electronic products. 


			Menstrual Products: MN is the only law to name menstrual products in a ban, but other state laws banning PFAS in textiles also cover menstrual products


			Oil & Gas Products: Includes hydraulic fracturing fluids, drilling fluids and proppants 


			Pesticdes: Includes substance or mixture of substances intended for preventing, destroying,
repelling or mitigating any pests; use as a plant regulator, or as a spray adjuvant. 


			Ski Wax: Includes ski and snowboard wax and tuning supplies. 


			Textiles: CA and MN laws includes all textiles used in customarily and ordinarily used in households and businesses; CO's law covers most textile articles, and has a January 2027 implementation date for outdor uses; WA policy covers indoor textile furnishings and upholstery. 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PFAS - Links to State Policies 


			US State 			US State Class-based PFAS Restrictions in Key Product Sectors with Implementation Dates


						Broad ban on the use of PFAS in all products			Apparel			Carpets / Rugs			Cleaning Products			Cookware			Dental Floss			Fabric Treatments			Food Packaging			Juvenile Products			Menstrual Products			Oil & Gas Products			Personal Care Products / Cosmetics 			Pesticides			Ski Wax			Textile Articles 


			California						
AB 1817			SCP 												SCP			AB 1200			AB 652									AB 2771									AB 1817


			Colorado									HB 1345												HB 1345			HB 1345			HB 1345						HB 1345			HB 1345									HB 1345


			Connecticut																								SB 837


			Hawaii																								HB 1644


			Illinois


			Maine			LD 1505						LD 1505												LD 1505			LD 1433															LD 2019


			Maryland									HB 0275															HB 0275


			Minnesota			HF 2310						HF 2310			HF 2310			HF 2310			HF 2310			HF 2310			SF 20			HF 2310			HF 2310						HF 2310						HF 2310			HF 2310


			New Hampshire


			New York						S 6291			A 09279															S 8817


			Oregon																								SB 543												SB 546


			Rhode Island																								SB 2044


			Vermont									S 20												S 20			S 20																		S 20


			Washington			SPW						SPW												SPW			HB 2658												HB 1047									SPW




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220AB1817https://leg.colorado.gov/bills/hb22-1345https://leg.colorado.gov/bills/hb22-1345https://leg.colorado.gov/bills/hb22-1345https://leg.colorado.gov/bills/hb22-1345https://leg.colorado.gov/bills/hb22-1345https://leg.colorado.gov/bills/hb22-1345https://www.cga.ct.gov/asp/cgabillstatus/cgabillstatus.asp?selBillType=Bill&bill_num=SB837&which_year=2021https://www.capitol.hawaii.gov/measure_indiv.aspx?billtype=HB&billnumber=1644&year=2022http://legislature.maine.gov/LawMakerWeb/summary.asp?ID=280080415http://legislature.maine.gov/LawMakerWeb/summary.asp?ID=280080415https://dtsc.ca.gov/scp/carpets-and-rugs-with-perfluoroalkyl-and-polyfluoroalkyl-substances-pfass/http://legislature.maine.gov/LawMakerWeb/summary.asp?ID=280080415https://legislature.maine.gov/LawMakerWeb/summary.asp?ID=280083171https://legislature.maine.gov/LawMakerWeb/summary.asp?paper=HP1043&SessionID=13https://mgaleg.maryland.gov/mgawebsite/Legislation/Details/hb0275?ys=2022rshttps://mgaleg.maryland.gov/mgawebsite/Legislation/Details/hb0275?ys=2022rshttps://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://dtsc.ca.gov/scp/treatments-with-pfass/https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023https://www.revisor.mn.gov/bills/bill.php?b=Senate&f=SF20&ssn=1&y=2021https://www.nysenate.gov/legislation/bills/2021/s6291/amendment/ahttps://nyassembly.gov/leg/?default_fld=&leg_video=&bn=A09279&term=2021&Summary=Y&Actions=Y&Text=Yhttps://www.nysenate.gov/legislation/bills/2019/S8817https://ecology.wa.gov/waste-toxics/reducing-toxic-chemicals/washingtons-toxics-in-products-laws/safer-productshttps://olis.oregonlegislature.gov/liz/2023R1/Measures/Overview/SB543https://olis.oregonlegislature.gov/liz/2023R1/Measures/Overview/SB546https://status.rilegislature.gov/bill_history_report.aspx?year=2022&bills=2044https://legislature.vermont.gov/bill/status/2022/S.20https://legislature.vermont.gov/bill/status/2022/S.20https://legislature.vermont.gov/bill/status/2022/S.20https://legislature.vermont.gov/bill/status/2022/S.20https://app.leg.wa.gov/billsummary?BillNumber=2658&Year=2017http://app.leg.wa.gov/billsummary?BillNumber=1047&Year=2023https://ecology.wa.gov/waste-toxics/reducing-toxic-chemicals/washingtons-toxics-in-products-laws/safer-productshttps://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220AB1200https://ecology.wa.gov/waste-toxics/reducing-toxic-chemicals/washingtons-toxics-in-products-laws/safer-productshttps://ecology.wa.gov/waste-toxics/reducing-toxic-chemicals/washingtons-toxics-in-products-laws/safer-productshttps://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB652https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB2771https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220AB1817https://leg.colorado.gov/bills/hb22-1345


PFAS - State Expenditures


			US State Government PFAS expenditures by cost category (in US$)





			Drinking water  treatment / new water supply			PFAS testing / monitoring			Cleanup of PFAS contaminated landfills			General PFAS cleanup





			$617,487,853			$56,311,000			$24,584,228			$538,112,363











			US State Government PFAS expenditures by contamination source category (in US$)





			PFAS chemical manufacturing 			Product manufacturing 			Landfill contamination 			Unclear / multiple contamination sources





			$94,600,000			$1,450,000			$24,584,228			$1,115,861,216















__MACOSX/._US PFAS State Action for EU comments_Final.xlsx





Safer Comments on EU PFAS Restriction Proposal_Final.pdf

states

SAFER STATES AND SIGNATORY COMMENTS ON ECHA PFAS
RESTRICTION PROPOSAL

Safer States is submitting the following comments in strong support of the proposed restriction
of per- and polyfluoroalkyl substances (PFAS) on behalf of the following 19 organizations based
in the United States (US): Alaska Community Action on Toxics, Alliance of Nurses for Healthy
Environments, Center for Environmental Health, Clean and Healthy, Clean Cape Fear, Clean
Water Action, Consumer Reports, Defend Our Health, Earthjustice, Ecology Center, Great Lakes
Regional Center of the National Wildlife Federation, Merrimack Citizens for Clean Water, North
Carolina Conservation Network, Oregon Environmental Council, Responsible Purchasing
Network, Safer States, Vermont Conservation Voters, Vermont Natural Resources Council,
Women's Voices for the Earth.

Safer States is a national alliance of US environmental health organizations and coalitions
dedicated to building a healthier world by protecting communities and our planet from harmful
chemicals and plastic pollution.

Introduction

PFAS pollution is now a global crisis. Toxic and persistent PFAS “forever” chemicals are
present in the blood, breastmillk, organs, and tissues of humans worldwide.! PFAS are
widespread drinking water pollutants and are also contaminating rivers, lakes, air, soil, and
wildlife.? Concentrations of PFAS in rainwater now exceed proposed US drinking water

! Judy S. LaKind, Josh Naiman, Marc-Andre Verner, Laura Lévéque, Suzanne Fenton,

Per- and polyfluoroalkyl substances (PFAS) in breast milk and infant formula: A global issue,

Environmental Research, Volume 219,2023,115042,ISSN 0013-9351,
https://doi.org/10.1016/j.envres.2022.115042.; Agency for Toxic Substances and Disease Registry. (2020, June 24).
PFAS chemicals overview | ATSDR. https://www.atsdr.cdc.gov/pfas/health-effects/overview.html; Linn Salto
Mamsen, Richelle D. Bjérvang, Daniel Mucs, Marie-Therese Vinnars, Nikos Papadogiannakis, Christian H. Lindh,
Claus Yding Andersen, Pauliina Damdimopoulou, Concentrations of perfluoroalkyl substances (PFASs) in human
embryonic and fetal organs from first, second, and third trimester pregnancies, Environment International, Volume
124, 2019, Pages 482-492, ISSN 0160-4120, https://doi.org/10.1016/j.envint.2019.01.010.

2 Environmental Working Group. (n.d.). Wildlife warning: More than 330 species contaminated with “‘forever
chemicals” | Environmental Working Group. www.ewg.org. https://www.ewg.org/news-
insights/news/2023/02/wildlife-warning-more-330-species-contaminated-forever-chemicals; Kurwadkar, S., Dane,
J., Kanel, S. R., Nadagouda, M. N., Cawdrey, R. W., Ambade, B., Struckhoff, G. C., & Wilkin, R. (2022). Per- and
polyfluoroalkyl substances in water and wastewater: A critical review of their global occurrence and distribution.
Science of the Total Environment, 809, 151003. https://doi.org/10.1016/j.scitotenv.2021.151003; Maya E. Morales-
McDevitt, Jitka Becanova, Arlene Blum, Thomas A. Bruton, Simon Vojta, Melissa Woodward, and Rainer
Lohmann. The Air That We Breathe: Neutral and Volatile PFAS in Indoor Air. Environmental Science &
Technology Letters 2021 8 (10), 897-902. DOI: 10.1021/acs.estlett.1c00481.








standards, leading scientists to declare that the planetary boundaries for PFAS chemicals have
been exceeded.?

In the US, several states have been forced to issue advisories warning against eating local fish,
turkey and deer because the concentrations of PFAS are too high to be consumed safely.* So
many farmers in the state of Maine have lost their livelihoods due to pervasive PFAS soil
contamination that millions of government dollars have been set aside to help provide relief.’
More than 200 million Americans are estimated to be drinking PFAS contaminated drinking
water, and the US federal government recently pledged $5 billion over five years to begin to
address the widespread PFAS pollution problem.® It is all too clear that the PFAS crisis is
extremely expensive, both in terms of financial costs and the toll on human health and
livelihoods.

The European Union has an opportunity to be a global leader in phasing out all uses of these
substances that are toxic, mobile and persistent. Safer States and the undersigned organizations
urge the European Union to adopt a comprehensive PFAS restriction with very limited
derogations for only those uses where the use is critical for human health or safety the
functioning of society and alternatives are currently unavailable.

Comments and information pertaining to the proposed scope and restriction options:

e The entire class of PFAS should be phased out, using persistence as the underlying
basis for the restriction.

Chemical regulation has a long history of regrettable substitution. If one harmful
chemical is restricted, industry selects a similar chemical from the same class to be used

3 Cousins, L. T., Johansson, J. H., Salter, M. E., Sha, B., & Scheringer, M. (2022). Outside the Safe Operating Space
of a New Planetary Boundary for Per- and Polyfluoroalkyl Substances (PFAS). Environmental Science &
Technology. https://doi.org/10.1021/acs.est.2¢02765

4 Maine Department of Inland Fisheries & Wildlife. PEAS Do Not Eat Advisory in Portions of Fairfield and
Skowhegan. (n.d.). www.maine.gov. Retrieved September 7, 2023, from https://www.maine.gov/ifw/hunting-
trapping/hunting/laws-rules/pfas-related-consumption-advisory.html; NCDHHS. NCDHHS Recommends Limiting
Fish Consumption from the Middle and Lower Cape Fear River Due to Contamination With “Forever Chemicals” |
NCDHHS. www.ncdhhs.gov. Retrieved September 7, 2023, from https://www.ncdhhs.gov/news/press-
releases/2023/07/13/ncdhhs-recommends-limiting-fish-consumption-middle-and-lower-cape-fear-river-due-
contamination; MPART. PFAS in Fish. www.michigan.gov.
https://www.michigan.gov/pfasresponse/fishandwildlife/fish; Maine DHHS. (2023, April 27). Maine CDC Issues
Additional Advisories on Eating Freshwater Fish Due to PFAS Contamination | Department of Health and Human
Services. Maine DHHS. https://www.maine.gov/dhhs/news/maine-cdc-issues-additional-advisories-eating-
freshwater-fish-due-pfas-contamination-thu-04272023-1200

5 Plan for Administration of the Fund to Address PFAS Contamination. (2023). Maine Department of Agriculture
Conservation and Forestry. https://www.maine.gov/dacf/about/commissioners/pfasfund/docs/draft-all-plan-admin-
of-pfasfund-final.pdf

¢ Andrews, D. Q., & Naidenko, O. V. (2020). Population-Wide Exposure to Per- and Polyfluoroalkyl Substances
from Drinking Water in the United States. Environmental Science & Technology Letters, 7(12).
https://doi.org/10.1021/acs.estlett.0c00713; US EPA. (2023). Biden-Harris Administration Announces $2 Billion in
Bipartisan Infrastructure Law Funding to States and Territories to Address Emerging Contaminants like PFAS in
Drinking Water. www.epa.gov. https://www.epa.gov/newsreleases/biden-harris-administration-announces-2-billion-
bipartisan-infrastructure-law-funding








in its place — with regulators only recognizing when it is too late that this substitute
compound is also problematic.” This cycle has already been demonstrated with PFAS:
When highly toxic and persistent PFOA and PFOS were phased out as processing aids in
fluoropolymer production, new toxic and persistent chemicals known as Gen-X were
used in their place.® When the industry could no longer deny that long-chain PFAS were
harmful, they moved to short-chain PFAS and falsely claimed that they were safe.’
Decades of industry regrettable substitution combined with a regulatory approach focused
on restricting one chemical at a time has led to global PFAS contamination.

The proposal to regulate the entire class of PFAS chemicals is the scientifically grounded
path forward that will avoid the cycle of regrettable substitution and focusing on the
fundamental characteristic of the chemicals’ persistence is the correct approach. As a
recent scientific paper noted: “if a chemical is highly persistent, its continuous release
will lead to continuously increasing contamination” that will take “decades, centuries or
even longer to reverse” and lead to “increasing probabilities of the occurrence of known
and unknown effects.”!°

Both the scientific and the business communities are embracing the class based approach
to PFAS. The Global PFAS Science Panel, for example, has been outspoken on the need
to ban all uses of all PFAS chemicals.!! Many global companies including Lacoste,
Fjélraven, Levi Strauss, Starbucks, and McDonalds have taken action to phase out the
entire class of PFAS from their products.!? Recently, almost all of the major global third
party textile certifiers including OEKO-TEX, Bluesign, ZDHC and GOTS have updated
their standards to phase out the use of the entire class of PFAS chemicals.!?

* There should be no exemptions for PFAS subgroups allowed under the restriction,

" Maertens, A., Golden, E., & Hartung, T. (2021). Avoiding Regrettable Substitutions: Green Toxicology for
Sustainable Chemistry. ACS Sustainable Chemistry & Engineering, 9(23), 7749-7758.
https://doi.org/10.1021/acssuschemeng.0c09435

8 Brandsma, S.H., Koekkoek, J.C.,van Velzen, M.J.M., and de Boer, J. (2019). The PFOA substitute GenX detected
in the environment near a fluoropolymer manufacturing plant in the Netherlands. Chemosphere. 220, 493-500. DOI:
0.1016/j.chemosphere.2018.12.135.

° Environmental Working Group. (2019). Study: Newer PFAS Chemicals “May Pose More Risks” Than Those They
Replaced | Environmental Working Group. www.ewg.org. https://www.ewg.org/news-insights/news-release/study-
newer-pfas-chemicals-may-pose-more-risks-those-they-replaced

10 Cousins, I. T., Ng, C. A., Wang, Z., & Scheringer, M. (2019). Why is high persistence alone a major cause of
concern? Environmental Science: Processes & Impacts, 21(5), 781-792. https://doi.org/10.1039/c8em00515j

! Global PFAS Science Panel. Towards a Global Phase-out of PFAS Project. Global PFAS Science Panel.
Retrieved September 7, 2023, from https://www.pfassciencepanel.org/global-phase-out

12 New PFAS Scorecard for Popular Apparel Brands: Levi Strauss Earns an 'A+', Qutdoor Brands Fail. (2022).
www.nrdc.org; Natural Resources Defense Council. https://www.nrdc.org/press-releases/new-pfas-scorecard-
popular-apparel-brands-levi-strauss-earns-outdoor-brands-fail; Bienkowski, B. (2022). Starbucks will eliminate all
PFAS in its packaging. EHN. https://www.ehn.org/starbucks-pfas-2657072518.html; ChemSec. PFAS Movement.
Retrieved September 13, 2023 from www.chemsec.org/pfas.

13 Glover, S. (2022, April 29). Bluesign, ZDHC, Oeko-Tex to phase out PFAS. Ecotextile News.
https://www.ecotextile.com/2022042929293/dyes-chemicals-news/bluesign-zdhc-oeko-tex-to-phase-out-pfas.html;
GOTS Version 7.0 released: Major leap forward for the sustainable all-inclusive solution for organic fibre
processing. Global Organic Textiles Standard. Global-Standard.org. Retrieved September 7, 2023, from
https://global-standard.org/news/gots-annual-pr-2023








including fluoropolymers and F-gases.

It is critical that no subgroups of PFAS, such as fluoropolymers or F-gases, are exempted
from the proposed restriction. Such exemptions would undermine the effectiveness of the
PFAS phase out and would lead to continued impacts on human and environmental
health for decades or generations to come.

The chemical industry has claimed that fluoropolymers and F-gases are important to
enable the “clean energy” transition, yet no energy technology can be considered “clean”
if it relies on highly toxic persistent chemicals that contaminate the planet. Alternatives
already exist for many use cases for fluoropolymers and F-gases, and adequate transition
times can be provided where there are not currently available alternatives. As an example
of how innovation can drive the development of safer product designs,

a University of Michigan review of the use of PFAS in solar panels found that “PFAS is
not customarily used in solar panels because safer, effective alternatives have already
been developed and commercialized.”!*

Similarly, the industry has lobbied for the exemption of F-gases such as HFOs and HFCs
in PFAS regulations. Yet these chemicals can transform into ultra-short-chain PFAS
known as trifluoroacetic acid (TFA), which are toxic to both humans and aquatic life, and
a highly problematic drinking water contaminant.!> HFCs are also highly potent
greenhouse gasses that are now listed for international phaseout under the 2016
amendments to the Montreal Protocol.!® Furthermore, a key feedstock to make some
HFOs is carbon tetrachloride, a major, greenhouse gas and ozone depleting chemical
which is also a carcinogen.!” For all of these reasons, we strongly advise you not to
exempt F-gases.

There are many clear science and policy based reasons why fluoropolymer PFAS

4 Annick Anctil. (October 2020). Facts about solar panels: PFAS Contamination. “Clean Energy in Michigan”
Series, Number 12. https://graham.umich.edu/media/pubs/Facts-about-solar-panels--PFAS-contamination-47485.pdf
15 Neuwald, Hiibner, D., Wiegand, H. L., Valkov, V., Borchers, U., Nédler, K., Scheurer, M., Hale, S. E., Arp, H. P.
H., & Zahn, D. (2022). Ultra-Short-Chain PFASs in the Sources of German Drinking Water: Prevalent, Overlooked,
Difficult to Remove, and Unregulated. Environmental Science & Technology, 56(10), 6380-6390.
https://doi.org/10.1021/acs.est.1c07949; Behringer, D., Heydel, F., Gschrey, B., Osterheld, S., Schwarz, W.,
Warncke, K., Henne, S., Reimann Empa, S., Blepp, M., Jor8, W., Liu, R., Ludig, S., & Gartiser, S. (2021). Final
report Persistent degradation products of halogenated refrigerants and blowing agents in the environment: type,
environmental concentrations, and fate with particular regard to new halogenated substitutes with low global
warming potential. https://www.umweltbundesamt.de sites/default/files/medien/5750/publikationen/2021-05-
06_texte 73-2021 persistent degradation products.pdf

16 US EPA. (2015, July 15). Recent International Developments under the Montreal Protocol | US EPA. US EPA.
https://www.epa.gov/ozone-layer-protection/recent-international-developments-under-montreal-protocol

17 American Chemistry Council. (n.d.). Carbon Tetrachloride: Critical Building Block. Retrieved September 7,
2023, from
https://www.americanchemistry.com/content/download/12954/file/Carbon%20Tetrachloride%20Critical%20Buildin
£%20Block.pdf; National Toxicology Program. 15th Report on Carcinogens [Internet]. Research Triangle Park
(NC): National Toxicology Program; 2021 Dec 21. Carbon Tetrachloride: CAS No. 56-23-5. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK590921/; Solving the mystery of Carbon Tetrachloride (CCl4) | SPARC.
(n.d.). Www.sparc-Climate.org; SPARC. Retrieved September 7, 2023, from https://www.sparc-
climate.org/activities/previous-activities/carbon-tetrachloride/








compounds must be included in the restriction proposal and phased out.

First it is important to note that restrictions on fluoropolymers already exist in the US:
fourteen US, states including huge economies such as California and New York that have
banned PFAS in one or more product categories do not exempt fluoropolymers. This
includes bans on PFAS in apparel, rugs, cleaning products, cookware, dental floss, fabric
treatments, firefighting foam, food packaging, hydraulic fracturing fluid, juvenile
products, menstrual products, personal care products, pesticides, ski wax, and textiles.
This is also the case in the 2 states that have effectively banned PFAS in all products:
Maine and Minnesota.

Second, fluoropolymer production and use creates toxic PFAS pollution. PFAS polymers
are made using other harmful PFAS chemicals, which are subsequently released into the
environment when waste byproducts enter air and waterways.!® In fact, when scientists
studied the fate of a commonly used group of toxic PFAS, they estimated 80% of those
chemicals made since the 1950’s have been released to the environment from PFAS
polymer “manufacture and use.”!” Certain fluoropolymers release toxic PFAS chemicals
during their use, posing acute and chronic risk to human and ecological health.2’ Workers
in plants making or using fluoropolymers also may be exposed to serious hazards.?!

Third, fluoropolymers can cause illness and injury. Respiratory illnesses associated with
normal consumer uses of fluoropolymer-containing products such as waterproofing
agents and sealants remains an ongoing problem that has “occurred for many years in
many different countries.”””? The Centers for Disease Control and Prevention have
reported cases of “severe acute respiratory illness” linked to the use of a fluoropolymer-
based shoe spray which was later recalled by the manufacturer.?® The Plastics Industry
Association has noted in their own materials that fluoropolymer exposure can cause the

18 Lohmann R, Cousins IT, DeWitt JC, Gliige J, Goldenman G, Herzke D, Lindstrom AB, Miller MF, Ng CA,
Patton S, Scheringer M, Trier X, Wang Z. (2020). Are Fluoropolymers Really of Low Concern for Human and
Environmental Health and Separate from Other PFAS? Environ Sci Technol. Oct 20;54(20):12820-12828. doi:
10.1021/acs.est.0c03244

19 Prevedouros K, Cousins IT, Buck RC, Korzeniowski SH. (2006). Sources, fate and transport of
perfluorocarboxylates. Environ Sci Technol. Jan 1;40(1):32-44. do0i:10.1021/es0512475. PMID: 16433330.

20 Lohmann R, Cousins IT, DeWitt JC, Gliige J, Goldenman G, Herzke D, Lindstrom AB, Miller MF, Ng CA,
Patton S, Scheringer M, Trier X, Wang Z. (2020). Are Fluoropolymers Really of Low Concern for Human and
Environmental Health and Separate from Other PFAS? Environ Sci Technol. Oct 20;54(20):12820-12828. doi:
10.1021/acs.est.0c03244; Schellenberger S, Jonsson C, Mellin P, Levenstam OA, Liagkouridis I, Ribbenstedt A,
Hanning AC, Schultes L, Plassmann MM, Persson C, Cousins IT, Benskin JP. (2019). Release of Side-Chain
Fluorinated Polymer Containing Microplastic Fibers from Functional Textiles During Washing and First Estimates
of Perfluoroalkyl Acid Emissions. Environ Sci Technol. Dec 17;53(24):14329-14338. doi: 10.1021/acs.est.9b04165.
2! Ecology Center. (2020). What's Cooking? Non-stick Pan Study: Worker Rights, Health and Safety in Pan
Production. https://www.ecocenter.org/healthy-stuff/pages/worker-rights-health-and-safety-pan-production

22 Hays HL, Spiller H. (2014). Fluoropolymer-associated illness. Clin Toxicol (Phila). Sep-Oct;52(8):848-55. doi:
10.3109/15563650.2014.946610. PMID: 25200453

23 Centers for Disease Control and Prevention. (1993). Severe Acute Respiratory lliness Linked to Use of Shoe
Sprays -- Colorado, November 1993. Morbidity and Mortality Weekly Report.
https://www.cdc.gov/mmwr/preview/mmwrhtml/00022198.html








flu-like condition known as “polymer fume fever.”?*It has also been known for decades
that fumes from Teflon® pans can kill birds.?* Clearly exposures during fluoropolymer
production and use have caused illness and injury, making a clear case that these are
harmful materials.

Fourth, fluoropolymer production emits "climate super-pollutants” such as HCFC-22 and
HFC-23, which are 5,280 and 10,800 times respectively more potent at warming the
atmosphere than carbon dioxide, on a twenty year timescale.?® The emissions of these
two compounds from just a single PFAS polymer manufacturing plant are the equivalent
of the annual carbon dioxide pollution from 750,000 passenger cars.?” HCFC-22 also
destroys the health-protective stratospheric ozone layer.?8

Fifth, disposal of PFAS polymers poses serious threats. Landfilling of fluoropolymers
can lead to contamination of nearby soil and groundwater and can contribute to releases
of microplastics and, in some cases, other PFAS chemicals.?” Deep well injection of
manufacturing waste relocates the threat and creates the possibility of spills and leaching
into drinking water.® Incineration of fluoropolymers creates toxic emissions that can
harm frontline communities and spread far beyond their source. Most municipal
incinerators are not designed to handle highly corrosive materials formed when
fluoropolymers break down.! These same serious disposal issues are also present for the
PFAS chemicals used to make the polymers.

24 Plastics Industry Association. (2018). Guide to Safe Handling of Fluoropolymer Resins.
https://www.turi.org/content/download/12048/189380/file/Guide%20t0%20the%20Safe%20Handling%200f%20Flu
oropolymer%20Resins%20v5%2020190130-1.pdf

25 Stove Fumes Killing Caged Birds. (1986, March 9). Chicago Tribune. https://www.chicagotribune.com/news/ct-
xpm-1995-03-26-95032601 14-story.html

26 Myhre G, Shindell D, Bréon FM, Collins W, Fuglestvedt J, et al. (2013)/ Anthropogenic and Natural Radiative
Forcing. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change. https://www.ipcc.ch/site/assets/

27 McKenna P, Bruggers J. (March 9, 2021). A Single Chemical Plant in Louisville Emits a Super-Pollutant That
Does More Climate Damage Than Every Car in the City. Inside Climate News.
https://insideclimatenews.org/news/09032021/a-single-chemical-plant-in-louisville-emits-a-super-pollutant-that
does-more-climate-damage-than-every-car-in-the-city/

28 Environmental Protection Agency. (2021). Ozone-Depleting Substances. https://www.epa.gov/ozone-layer-
protection/ozone-depleting-substances

2 Silva A, Prataab JC, Duarteb A, Soares A, Barcelo D, Rocha-Santos T. (2021). Microplastics in landfill leachates:
The need for reconnaissance studies and remediation technologies. Case Studies in Chemical and Environmental
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Fifth, the PFAS crisis began with polymers — let’s not repeat history PFAS pollution first
came to light from DuPont’s manufacture of the fluoropolymer Teflon® which led to
massive contamination still causing harm today.>?> We should learn from this disastrous
history and take action to protect public health and the environment from these persistent
toxic chemicals.

o The PFAS restriction should continue to rely on the OECD’s PFAS definition, and
not narrow the set of PFAS covered by the proposal.

As US-based organizations, we strongly urge the EU to continue to rely on the OECD
PFAS definition in restriction regulations and dismiss any requests to move to a
significantly narrower and weaker definition. How the class of PFAS compounds is
defined has serious implications for regulation, litigation, monitoring, research, and
impacted communities. If policies rely on narrow definitions of the PFAS class, fewer of
these toxic compounds will be restricted or cleaned up, resulting in continued harm to
people and the environment.

Notably, almost all of the US states that have laws or policies restricting PFAS uses rely
on a slightly broader definition that is very similar to the OECD definition, defining
PFAS as organic chemicals containing ‘‘at least one fully fluorinated carbon atom.” At
least 18 states including Arkansas, Arizona, California, Colorado, Connecticut,
Kentucky, Hawaii, Illinois, Louisiana, Maryland, Maine, Minnesota, New Hampshire,
Nevada, New York, Rhode Island, Vermont, and Washington define PFAS in this
fashion, with no carve outs for any subclasses of PFAS.3* An EU PFAS restriction that
relies on the OECD would therefore provide consistency in the global marketplace.

The US Environmental Protection Agency (EPA), in contrast, has used several different
definitions for PFAS at different times and in different circumstances. Under one flawed
PFAS definition, the agency excluded polyvinylidene fluoride (PVDF), the second most
highly produced fluoropolymer (after PTFE), at least two PFAS chemicals found in the
blood of residents living near a PFAS manufacturing plant, as well as other high
production volume PFAS. This “working definition” was widely criticized by scientists,
impacted communities, advocates and former federal agency officials.*

Most recently, in August 2023, the US EPA has announced that it would not have any
single formal definition for PFAS, but would instead take a “case-by-case” approach for

32 DiStefano, J. (2015, Aug 13). DuPont's toxic Teflon problem (Updated): Scientists knew the danger; managers
kept it quiet. Philadelphia Inquirer. https://www.inquirer.com/philly/blogs/inq phillydeals/321772182.html; House
Committee on Oversight and Reform. (Oct 21, 2020). Chairman Rouda Seeks Information on Continued Detection
of Cancer Causing PFAS Chemicals at DuPont and Chemours Facilities. https://oversight.house.gov/news/press-
releases/chairman-rouda-seeks-information-on-continued-detection-of cancer-causing-pfas

33 Additional U.S. States Ban PFAS-Containing Products. (n.d.). UL Solutions. Retrieved September 7, 2023.
https://www.ul.com/news/additional-us-states-ban-pfas-containing-products

34 PEER. (2022, April 28). EPA Sued Over Failure to Explain Its Narrow PFAS Definition. PEER.org.
https://peer.org/epa-sued-over-failure-to-explain-its-narrow-pfas-definition; Perkins, T. (2022, April 5). Scientists
sound alarm at US regulator’s new “forever chemicals” definition. The Guardian.
https://www.theguardian.com/environment/2022/apr/05/ epa-pfas-definition-scientists-forever-chemicals








what the agency considers a PFAS.?> Former EPA scientist and head of the US National
Toxicology Program Dr. Linda Birnbaum had this response: “This is not a new definition
— it is a lack of definition, and it makes no sense... It is just going to lead to terrible
confusion.”*¢ In short, the United States federal government is inconsistent and unclear
when it comes to the question of what set of chemicals should be considered to be PFAS
and the EU should consider its comments on this matter with that perspective.

Comments and information pertaining to the socio economic analysis:

e The costs of PFAS monitoring and clean up are staggering, as demonstrated by
money already spent by US local, state and federal governments. Safer States has
compiled a database detailing many of the direct government costs associated with PFAS
contamination to date. The data was collected through a non-comprehensive review of
state government budgets, federal government reports and media articles and should be
considered a significant underestimate of the true costs of PFAS contamination. The
figures include both actual and estimated costs provided by local, state and federal
governments, and are generally one-time costs (rarely including ongoing and
maintenance costs).

We have provided a summary of the data below in the hopes that it can assist EU
regulators with the socio economic analysis of the proposed PFAS restriction. Further
details about the data can be provided upon request. Given that the proposed EU PFAS
restriction does not address firefighting foam, costs clearly associated with this
contamination source have been excluded where possible. With the data sources we
relied on, it is difficult to provide incremental costs (i.e. those related to implementing the
proposed restriction as compared with not implementing it), but the data do provide a
demonstration of the staggering financial liability the EU is facing if PFAS chemicals
continue to be used.

US State Government PFAS expenditures by cost category

(in USS)
LI T PFAS testing / LI o.f 2 General PFAS
treatment / new monitorin contaminated cleanu
water supply . landfills P
$ 617,487,853 $ 56,311,000 $ 24,584,228 $ 538,112,363

35 Perkins, T. (2023, August 18). EPA’s new definition of PFAS could omit thousands of “forever chemicals.” The
Guardian. https://www.theguardian.com/environment/2023/aug/18/epa-new-definition-pfas-forever-chemicals

36 Perkins, T. (2023b, August 18). EPA’s new definition of PFAS could omit thousands of “forever chemicals.” The
Guardian. https://www.theguardian.com/environment/2023/aug/18/epa-new-definition-pfas-forever-chemicals








US State Government PFAS expenditures by contamination source category

(in USS)
PFAS chemical Product Landfill sl /.mul'tlp le
. . S, contamination
manufacturing manufacturing contamination
sources
$ 94,600,000 $ 1,450,000 $ 24,584,228 $1,115,861,216

It should also be noted that in addition to the costs detailed above, the US federal
government has allocated $5 billion USD over five years to begin to address
contamination from PFAS and other emerging contaminants.®’

Given the exponentially escalating costs to communities to manage the pollution, to date
27 State Attorney’s general have initiated action to secure resources from chemical
manufacturers and key users to help pay for clean water.?® These costs are likely just the
tip of the iceberg, especially since healthcare costs associated with PFAS impacts are
difficult to quantify yet known to be sizeable.*”

Comments and information pertaining to the transitional period:

e Transitional periods should be as short as possible, and no time unlimited
derogations should be allowed. While there may be use cases where no viable PFAS
alternative currently exist, strong government action is a key lever for spurring
innovation. The EU should be aggressive in setting short phase out deadlines for PFAS
uses and trust in the power of human ingenuity when given a clear task and the right
incentives. It is also critical that the two proposed time unlimited derogations for plant
protection products and biocidal products be amended to include a clear phase out
deadline. Such time unlimited derogations will not provide industry the needed incentive
to identify safer alternatives for these PFAS uses and these toxic and persistent chemicals
will continue to be used for an indefinite period of time, causing untold human and
environmental harm.

37°US EPA. (2023a, February 13). Biden-Harris Administration Announces $2 Billion in Bipartisan Infrastructure
Law Funding to States and Territories to Address Emerging Contaminants like PFAS in Drinking Water .
www.epa.gov. https://www.epa.gov/newsreleases/biden-harris-administration-announces-2-billion-bipartisan-
infrastructure-law-funding

38 Safer States. (2023, August 24). More than half of US State Attorneys General have taken action against PFAS
manufacturers and key users. https://www.saferstates.org/news/more-than-half-of-us-state-attorneys-general-have-
taken-action-against-pfas-manufacturers-and-key-users/

3 Goldenman, Gretta, Meena Fernandes, Michael Holland, Tugce Tugran, Amanda Nordin, Cindy Schoumacher,
and Alicia McNeill. “The Cost of Inaction: A Socioeconomic Analysis of Environmental and Health Impacts Linked
to Exposure to PFAS.” Secretary of the Nordic Council of Ministers, March 19, 2017.
https://www.norden.org/en/publication/cost-inaction-0; National Academies of Sciences, Engineering, and
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e Transitional periods should not extend longer than the phase out deadlines present
in US state laws. As noted earlier in these comments, fourteen US states have already
passed laws or enacted policies that ban the entire class of PFAS chemicals in a wide
variety of product categories. As the EU considers what kind of transitional periods are
needed for different PFAS uses, they need not extend beyond the phase out deadlines
already adopted in one or more US states. A detailed spreadsheet of state PFAS bans has
been submitted with these comments as an attachment and is also summarized below.

While different US states laws incorporate different timelines, the earliest phase out dates
for these product categories are as follows:
e Apparel: December 2025
Carpets and rugs: January 2023
Cleaning products January 2025
Cookware: January 2025
Dental floss: January 2025
Fabric treatments: January 2023
Food packaging: January 2022
Hydraulic fracturing fluid: January 2024
Juvenile products: January 2023
Menstrual products: January 2025
Personal care products: January 2025
Pesticides: January 2030
Ski wax: January 2023
Textiles: July 2023 for indoor textile furnishings and upholstery; January 2025 for
other textile products

In addition, it is important to note that two US states have also passed laws that ban
PFAS in all products, other than where PFAS use is currently unavoidable. The phase out
deadlines for all PFAS uses in these states are: Maine (January 2030) and Minnesota
(January 2032).

Conclusion:

The class of PFAS chemicals is collectively so persistent and toxic that they require urgent and
comprehensive action to prevent further human health and environmental harm that will last for
generations to come. We urge the EU to phase out the entire class of PFAS using persistence as
the underlying basis for the restriction. There should be no exemptions for PFAS subgroups
allowed under the restriction, including fluoropolymers and F-gases. The PFAS restriction
should continue to rely on the OECD’s PFAS definition, and not narrow the set of PFAS covered
by the proposal. Transitional periods should be as short as possible, and no time unlimited
derogations should be allowed. Strong government action is a key lever for spurring innovation
and this is what is needed to end all uses of toxic PFAS chemicals.
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PFASs stats

		Year		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018

				ng/g

		Sample		PFBA		PFPeA 1		PFHxA 1		PFHpA 1		PFOA 2		PFNA 2		PFDA 2		PFUnDA 2		PFDoDA 2		PFBS 2		PFHxS 1		PFOS 80		PFDS 2		FOSA 1		6:2 FTS 2		6:2 PAP		8:2 PAP		6:2 diPAP 2		8:2 diPAP		N-Me-FOSAA		N-Et-FOSAA

		F41		0.250		0.250		12.80		7.64		27.70		8.31		0.500		0.250		8.25		0.250		0.250		29.07		96.71		0.078		0.500		1632.9		427.9		7555.0		384.2		0.500		283.41

		F43		0.250		0.250		0.250		4.60		16.32		5.00		0.500		0.250		0.250		0.250		0.250		0.100		23.05		0.150		0.500		2775.6		0.500		39158.8		37.3		0.500		22.61

		F44		19.18		7.88		15.33		8.96		18.88		4.22		0.500		0.250		0.250		0.250		0.250		0.100		0.500		0.150		0.500		184.4		0.500		3742.6		16.9		0.500		0.500

		F46		0.250		0.250		0.250		0.250		3.99		0.3		0.500		0.250		0.250		0.250		0.250		22.81		0.500		0.065		0.500		1820.7		53.4		42445.0		48.5		0.500		93.31

		F48		0.250		0.250		0.250		0.250		0.250		0.3		0.500		0.250		0.250		0.250		0.250		49.80		0.500		0.294		0.500		858.6		85.5		24074.3		158.1		0.500		72.06

		F51		0.250		0.250		0.250		0.250		13.00		2.08		0.500		0.250		0.250		0.250		0.250		31.24		107.06		0.150		0.500		410.8		323.7		640.4		229.8		0.500		281.31

		F60		0.250		0.250		0.250		0.250		6.38		0.3		0.500		0.250		0.250		0.250		0.250		13.43		212.38		0.130		0.500		1088.3		43.4		7950.3		34.5		0.500		22.90

		F61		0.250		0.250		0.250		0.250		0.36		0.3		0.500		0.250		3.85		0.250		0.250		23.16		0.500		0.150		0.500		0.500		0.500		134.9		29.6		0.500		44.66

		F64		0.250		1.98		0.250		2.61		15.91		5.54		0.500		0.250		0.250		0.250		0.250		18.92		0.500		0.150		0.500		0.500		0.500		141.5		45.9		0.500		10.84

		F65		2.47		1.97		10.53		1.57		14.07		58.54		0.500		10.18		0.250		0.250		0.250		11.22		0.500		0.150		0.500		23.2		0.500		113.1		49.7		0.500		8.62

		F77		0.250		0.250		0.250		0.250		3.57		0.3		0.500		0.250		0.250		0.250		0.250		6.44		11.62		0.150		0.500		0.500		0.500		99.9		23.8		0.500		68.23

		F78		0.250		0.250		7.37		0.250		5.21		0.3		0.500		0.250		0.250		0.250		0.250		6.43		8.42		0.150		0.500		33.5		0.500		184.3		24.1		0.500		17.77

		F86		4.12		0.250		0.250		0.88		8.11		2.31		0.500		0.250		0.250		0.250		0.250		12.03		0.500		0.150		0.500		29.9		0.500		111.7		15.5		0.500		12.09

		F87		0.250		0.250		5.12		0.250		5.42		0.3		0.500		0.250		0.250		0.250		0.250		7.99		0.500		0.150		0.500		0.500		0.500		120.0		33.0		0.500		9.55

		F88		0.250		0.250		0.250		0.250		11.15		0.79		0.500		0.250		0.250		0.250		0.250		0.100		12.76		0.150		0.500		149.2		0.500		2396.7		33.9		0.500		18.97

		F92		0.250		2.44		0.250		5.88		12.73		4.73		0.500		0.250		0.250		0.250		0.250		9.14		148.14		0.150		0.500		582.7		158.0		2735.7		79.6		0.500		8.16

		F94		0.250		1.20		7.32		0.250		1.18		0.3		0.500		0.250		0.250		0.250		0.250		18.32		0.500		0.150		0.500		269.7		0.500		1561.0		26.8		0.500		11.38

		F95		0.250		0.250		0.250		0.250		5.85		0.3		0.500		0.250		0.250		0.250		0.250		14.03		24.92		0.150		0.500		153.6		0.500		1668.4		37.5		0.500		20.0

		F99		0.250		0.250		8.54		0.250		35.49		3.55		0.500		0.250		0.250		0.250		0.250		12.37		0.500		0.150		0.500		53.5		79.9		241.7		132.1		0.500		8.25

		F100		0.250		0.250		4.30		0.250		7.31		1.39		0.500		0.250		0.250		0.250		0.250		10.44		0.500		0.150		0.500		100.0		0.500		724.5		22.7		0.500		12.11





		Year		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018		2018

				ng/g

		Statistics		PFBA		PFPeA 1		PFHxA 1		PFHpA 1		PFOA 2		PFNA 2		PFDA 2		PFUnDA 2		PFDoDA 2		PFBS 2		PFHxS 1		PFOS 80		PFDS 2		FOSA 1		6:2 FTS 2		6:2 PAP		8:2 PAP		6:2 diPAP 2		8:2 diPAP		N-Me-FOSAA		N-Et-FOSAA

		Number of values		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20



		Minimum		0.25		0.25		0.25		0.25		0.25		0.3		0.5		0.25		0.25		0.25		0.25		0.1		0.5		0.065		0.5		0.5		0.5		99.9		15.5		0.5		0.5

		25% Percentile		0.25		0.25		0.25		0.25		4.295		0.3		0.5		0.25		0.25		0.25		0.25		6.828		0.5		0.15		0.5		24.88		0.5		136.6		24.78		0.5		9.873

		Median		0.25		0.25		0.25		0.25		7.71		1.09		0.5		0.25		0.25		0.25		0.25		12.2		0.5		0.15		0.5		151.4		0.5		1143		35.9		0.5		18.37

		75% Percentile		0.25		0.9625		7.358		2.35		15.45		4.603		0.5		0.25		0.25		0.25		0.25		21.84		24.45		0.15		0.5		789.6		73.28		6602		72.13		0.5		62.34

		Maximum		19.18		7.88		15.33		8.96		35.49		58.54		0.5		10.18		8.25		0.25		0.25		49.8		212.4		0.294		0.5		2776		427.9		42445		384.2		0.5		283.4



		5% Percentile		0.25		0.25		0.25		0.25		0.2555		0.3		0.5		0.25		0.25		0.25		0.25		0.1		0.5		0.06565		0.5		0.5		0.5		100.5		15.57		0.5		0.883

		95% Percentile		18.43		7.608		15.2		8.894		35.1		56.03		0.5		9.683		8.03		0.25		0.25		48.87		209.2		0.2868		0.5		2728		422.7		42281		376.5		0.5		283.3



		Mean		1.501		0.961		3.716		1.77		10.64		4.958		0.5		0.7465		0.83		0.25		0.25		14.86		32.53		0.1484		0.5		508.4		58.92		6790		73.18		0.5		51.34

		Std. Deviation		4.273		1.773		4.92		2.74		9.093		12.83		0		2.22		1.923		0		0		12.09		59.92		0.04198		0		764.8		117.4		12868		91.49		0		82.8

		Std. Error of Mean		0.9555		0.3966		1.1		0.6126		2.033		2.868		0		0.4965		0.4299		0		0		2.703		13.4		0.009388		0		171		26.25		2877		20.46		0		18.51



		Lower 95% CI of mean		-0.4989		0.131		1.413		0.4872		6.388		-1.045		0.5		-0.2927		-0.06981		0.25		0.25		9.199		4.483		0.1287		0.5		150.5		3.972		767.4		30.36		0.5		12.59

		Upper 95% CI of mean		3.501		1.791		6.018		3.052		14.9		10.96		0.5		1.786		1.73		0.25		0.25		20.51		60.57		0.168		0.5		866.4		113.9		12813		116		0.5		90.09



		95% CI of median

		Actual confidence level		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%		95.86%

		Lower confidence limit		0.25		0.25		0.25		0.25		5.21		0.3		0.5		0.25		0.25		0.25		0.25		7.99		0.5		0.15		0.5		29.9		0.5		141.5		26.8		0.5		10.84

		Upper confidence limit		0.25		0.25		7.32		1.57		14.07		4.22		0.5		0.25		0.25		0.25		0.25		18.92		23.05		0.15		0.5		582.7		53.4		3743		49.7		0.5		44.66



		Coefficient of variation		284.69%		184.54%		132.42%		154.84%		85.43%		258.70%		0.00%		297.44%		231.64%		0.00%		0.00%		81.37%		184.22%		28.30%		0.00%		150.42%		199.26%		189.52%		125.03%		0.00%		161.28%



		Geometric mean		0.4007		0.4428		1.011		0.6308		6.363		1.258		0.5		0.3009		0.3414		0.25		0.25		7.011		3.572		0.143		0.5		72.56		3.399		1117		46.64		0.5		21.03

		Geometric SD factor		3.329		2.902		5.904		3.983		3.678		4.744		1		2.291		2.63		1		1		6.725		10.68		1.331		1		18.18		15.26		7.996		2.39		1		4.1

		Lower 95% CI of geo. mean		0.2282		0.2689		0.4405		0.3304		3.459		0.6073		0.5		0.2042		0.2171		0.25		0.25		2.873		1.179		0.1251		0.5		18.67		0.9494		422.3		31.02		0.5		10.86

		Upper 95% CI of geo. mean		0.7035		0.729		2.321		1.204		11.71		2.608		0.5		0.4435		0.5367		0.25		0.25		17.11		10.82		0.1634		0.5		281.9		12.17		2956		70.13		0.5		40.7



		Sum		30.02		19.22		74.31		35.39		212.9		99.16		10		14.93		16.6		5		5		297.1		650.6		2.967		10		10169		1178		135800		1464		10		1027



		D'Agostino & Pearson normality test

		K2		47.86		39.92		4.882		12.23		8.675		49.11				51.66		40.27						9.651		17.72		21.66				15.3		23.34		19.3		26.27				23.32

		P value		<0.0001		<0.0001		0.0871		0.0022		0.0131		<0.0001				<0.0001		<0.0001						0.008		0.0001		<0.0001				0.0005		<0.0001		<0.0001		<0.0001				<0.0001

		Passed normality test (alpha=0.05)?		No		No		Yes		No		No		No				No		No						No		No		No				No		No		No		No				No

		P value summary		****		****		ns		**		*		****				****		****						**		***		****				***		****		****		****				****



		Shapiro-Wilk normality test

		W		0.3345		0.466		0.7409		0.6307		0.8868		0.3762				0.2359		0.3482						0.8983		0.6135		0.5578				0.7132		0.5781		0.5758		0.6265				0.5741

		P value		<0.0001		<0.0001		0.0001		<0.0001		0.0235		<0.0001				<0.0001		<0.0001						0.0383		<0.0001		<0.0001				<0.0001		<0.0001		<0.0001		<0.0001				<0.0001

		Passed normality test (alpha=0.05)?		No		No		No		No		No		No				No		No						No		No		No				No		No		No		No				No

		P value summary		****		****		***		****		*		****				****		****						*		****		****				****		****		****		****				****
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WSTW Contribution to ECHA Consultation on

PFAS Restriction Proposal

Wiener Stadtwerke (WSTW) as a climate and environment protection corporation highly supports the
EU’s objective of reaching climate neutrality and safeguarding the environment and health of EU
citizens and therefore endorses a planned restriction on PFAS. However, it must also align with the

goals of the EU Green Deal and the associated reduction of CO2 emissions.

WSTW provides essential services of general economic interest like public transport as well as
energy production and supply and is therefore a key player in achieving the Green Deal's objectives,
taking significant efforts to reduce CO2 emissions in the energy and transportation sectors (e.g.
transitioning to carbon-neutral technologies). The planned PFAS ban should not hinder these
aspirations. Infrastructure assets, such as rail vehicles (with a lifespan of 40 years) or switchgears
(with a lifespan of up to 60 years) have long lifecycles. Therefore, excessively short transition
periods for the restriction would have significant operational impacts. A ban on PFAS-
containing components or materials with a transition period shorter than 40 years would require the
mandatory replacement or modification of affected components and materials in almost all

infrastructure assets, leading to substantial disruptions in the provision of essential services.

In the interest of ensuring a secure supply and providing high-quality, affordable public
services for the citizens in European cities, there is a need for differentiated and pragmatic
solutions in the restriction of PFAS. It is essential to meet both the technical requirements of the
energy and transportation sectors within the context of the climate transition and to ensure the
protection of the environment and human health. These solutions should encompass the
safeguarding of existing facilities, appropriate transition periods, as well as exemptions and
established procedures.

In the energy and transport sectors, a PFAS ban would have a significant impact in the

following areas:

o Refrigeration/heating technology:

o Heat Pumps

Decarbonising industry and district heating is a major challenge if we are to meet our targets for
reducing CO2 emissions. As a result, the deployment of Heat Pumps (HPs) to decarbonise district
heating and industrial heat has been identified as one of the main solutions. The impact of the PFAS

ban on Refrigeration, Air Conditioning and Heat Pumps would be twofold:

WIENER LINIEN | WIEN ENERGIE | WIENER NETZE | WIENER LOKALBAHNEN | WIPARK | WIEN IT
BESTATTUNG WIEN | FRIEDHOFE WIEN | UPSTREAM MOBILITY | FACILITYCOMFORT | GWSG
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1) Allfluoropolymers fall under the proposed definition in the proposal. These substances such as PTFE,
FPM etc are critical to most of the components which makes these systems run efficiently and at best
performance.

2) Most F-gases, which are a core part of the full portfolio of refrigerants used on RACHP applications
are covered by the proposal. Refrigerants are an essential element for the good functioning of their

RACHP components, equipment and systems to heat and cool.

In the case of large high-temperature heat pumps, crucial for the decarbonisation of industry and
district heating, special refrigerants called Hydro Fluoro Olefines (HFO, e.g. R1234ze) have been
developed in order to replace refrigerants according to the F-Gas Regulation (e.g. R134a). These
HFOs allow high temperature ranges combined with a high efficiency. They are not ozone-depleting,
have a very low GWP and are in case of accidents not so dangerous compared to alternatives like
NH3 (toxicity) or propane (flammability and explosion protection). There are already technical
solutions to minimise emissions into the atmosphere. A large number of these HFO-based heat
pumps with a lifetime of more than 20 years have been recently installed or are in installation.
Because the heat pumps are constructed according to the refrigerants’ physical properties, the
revamping of the heat pump in order to use natural refrigerants is not possible. It needs to be possible

to operate them until the end of their lifetime.

The industrial HP market can be divided into 3 categories depending on heat supply temperature (up
to the actual limit of 150°C):

- Standard HPs providing heat up to 85°C

- High-temperature (HT) heat pumps providing heat from 85°C to 100°C

- Very high temperature HPs (VHTS) providing heat between 100 to 150°C.

The F-Gas Regulation, under ongoing review, mandates the progressive phasing out of fluorinated
gases, including HFCs used in refrigeration systems. In order to meet these requirements, European
industrials developed few years ago HFC-free solutions, today mature or very close to maturity (in
the process of being demonstrated) for these three markets.

Most of solutions for the HT and VHT markets (supply temperature > 90°C) are designed to use an
HFO-type refrigerant (r1234ze(Z); r1234ze(E); r1233zd(E); r1336mzz(Z)), which belongs to the PFAS
family. Manufacturers of industrial HPs have chosen this solution for a number of reasons: Zero ODP,
extremely low GWP, limited or zero flammability, non-toxic, optimum performance at target

temperatures.

For heat pumps providing heat at high or very high level (> 90°C), alternative refrigerants to HFO
are still non-existent from a commercial point of view (TRL < TRL 9): the first laboratory

demonstrators are under way and the first field demonstrations will see the light of day from
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2024/2025 (often using hydrocarbon-type fluids: butane or n-pentane). The use of hydrocarbons will
also require time for industries to adapt in order to incorporate these highly flammable refrigerants.
The use of water is also an alternative but at laboratory demonstration stage for closed cycles.

o Refrigerants in vehicles

In the transport sector we see a similar picture. In rail vehicles with air conditioning, R134a is used
as a refrigerant which is already affected by the planned F-gas regulation. We already face significant
shortages and price increases in refrigerants, due to current debates.

When selecting refrigerants, the overall climate performance over the product's lifecycle is crucial.
Some alternative refrigerants require structural changes to components, such as increasing heat
exchanger surfaces, to achieve similar or higher efficiency values. Furthermore, some alternatives
lead to higher weight requirements, which have implications for the used infrastructure. Especially in
the railway sector flammable alternative refrigerants, which are already used in other areas like
refrigerators or automobiles, cannot be used due to safety reasons.

Alternative refrigerants are currently being tested for their practicality, but as users we are reliant on

equipment manufacturers in this regard.

e Switchgears:

Even though there are currently PFAS-free products for gas-insulated electrical switchgear up to
145kV on the market, only one manufacturer can currently serve European switchgear needs now
and for the next 10-15 years. The competitors have indicated that there is currently no development
strategy for non-PFAS, gas-insulated high-voltage switchgear for the European market. This
challenge concerns both the energy and transport sector as both are using an important amount of
switchgears in their systems. In times of the both mobility and energy transition and the massive grid
expansion required to maximize feed-in capacity from renewables, it would be an economic-political
problem to leave the potential switchgear market throughout Europe to just one manufacturer for the
next 10-15 years. Transition periods are also not a solution in the medium term and a comprehensive

derogation is needed here.

Regarding gas-insulated electrical switchgear above 145kV, there are currently no PFAS-free
products ready for the market; especially for circuit breakers, there are currently no discernible
development steps at this voltage level. Moreover, there are already physical limits in the
development of such switchgear, where even market maturity in the next 10-15 years seems

unrealistic at present.
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e Batteries:

Nickel-cadmium batteries are used for the uninterrupted power supply of infrastructure, especially
when the grid power fails. The electrodes are treated with PFAS such as PTFE, TEE-FP, FEP and
PFA. These batteries are mainly used to operate light power systems in stations.

Onboard battery systems also provide, for example, emergency power for important safety and

control functions, including brakes, smoke detection, emergency lighting and door opening.

e Proton Exchange Membrane Fuel Cell:

PFAS are contained in the fuel cells of Hydrogen buses. Hydrogen is one of the most important
alternative fuels for zero-emission buses in the coming years. There are already alternatives to PFAS,
but they are still far from practical. They are very short-lived and generate more heat than energy. A
ban on PFAS would set the hydrogen industry back 10-15 years. Therefore, the planned

transition period of 6.5 years is too short and would have to be at least 13.5 years.

e Repair work:

Maintenance is an important part of lifecycle usage, whereby the cooling agent Novec 649 which is
required in the repair of certain vehicle traction inverters. This cooling agent currently has no

alternatives and would be subject to the PFAS restriction ban.

e Wires and cables:

In railroad traction motors (also tramway and metro), PFAS are contained in the insulation of the
wires used to make the winding. These are fundamental elements to make transport technically

possible.

e Electronic components, semiconductors and coatings:

All railroad products (rolling stock, signaling, infrastructure) require printed circuit boards to ensure

operation and safety. Most components on these PCBs use PFAS and fluoropolymers.
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Submission by the 3-D Printing Equipment Consortium to the PFAS Consultation

The 3D-Printing Equipment Consortium is made up of several (mostly US) manufacturers of 3D
Printing (aka additive manufacturing) equipment who are importing such equipment and ancillaries
into the European Union to facilitate the growth of this progressive technology within the EU-27.
Additive Manufacturing presents momentous benefits in terms of product design, localized
manufacturing, and efficiency of material use, which are completely in line with the objectives of the
European Green Deal and, in particular, the Eco-design for Sustainable Products Regulation (ESPR).
Additionally, these technologies are central to the Fourth Industrial Revolution (Industry 4.0) as
represented within the European Union by the Digital Transformation agenda.

Specific members of the Consortium have previously submitted comments to both the first and second
Calls for Evidence issued by the proponents of the proposed PFAS Restriction. However,
disappointingly, it is noted that the comments submitted regarding the critical uses of fluoropolymers
within the 3D printing process have not been recognised in the proposal submitted on 13™ January
2023 and published in its current form on 23 March 2023 at the launch of public consultation. It
appears that the only items being considered for a potential time-limited derogation currently within
the 3D printing/additive manufacturing realm relate to two non-polymeric PFAS uses:

The Consortium therefore believes that use of fluoropolymers specifically in 3D Printing Equipment
represents a ‘missed use’ in the context of this current consultation.

While the Consortium is not contesting the legitimacy of the requests for the derogations already
identified, the lack of reference to any use of polymeric PFAS within 3D printing represents a
substantive omission, even though the quantities involved are very limited. The Consortium has
identified several current critical uses of fluoropolymers in the 3D printing sector including, but not
limited to, glass laminates for various resin reservoir assemblies, gaskets, lubricants, and specialty
tubing. The performance of these fluoropolymer components is pivotal to the commercial use of 3D
printing technologies for manufacturing of critical medical and dental devices, athletic equipment,
components and manufacturing aids in automotive, industrial machinery components, and electrical
industry components for major EU companies.

As documented in earlier submissions by Consortium members, several alternatives have already been
assessed for these applications, but NO viable alternative has yet been identified.

Final - 2023 Sept 21
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The EU market for 3D Printing in 2020 was estimated at €4.23 billion and was anticipated to grow at a
CAGR of 14% to €9.28 billion by 2026. The Consortium estimates that the impact of the non-
availability of appropriately functional equipment for Additive Manufacturing could therefore impact
the EU-27 economy by in the order of €15-20 billion by 2030 if the Restriction comes into force by
2028, even though the emissions from fluoropolymer use are likely to be infinitesimal in practice. This
reflects the fact that virtually all such equipment is dependent on fluoropolymers to some extent. The
Consortium members therefore join their voice with the hundreds of companies who have already
called for a general derogation for fluoropolymers?.

Further information on this statement is available from:

Jason Rolland on behalf of the 3D Printing Equipment Consortium jason@carbon3d.com
arlSeRoIHeY
Jason. Kollamd
- DY9FFOFY3223E443 .
Signature
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Name
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Title
Sep 21, 2023
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Name Name Name
CEO CEO Founder and CEO
Title Title Title
Sep 22, 2023 Sep 25, 2023 Sep 22, 2023
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1 https://www.mordorintelligence.com/industry-reports/europe-3d-printing-market

2 https://chemicalwatch.com/826977/hundreds-of-companies-call-for-eu-to-leave-fluoropolymers-out-of-pfas-restriction
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ECHA PFAS Annex XV Response

Derogation for Electronics and semiconductors., Annex E.2.11. Electronics and
Semiconductors:

Annex XV claims: “Sufficiently strong evidence that technically feasible alternatives exist for
heat transfer fluids for immersion cooling” and as conclusion: “High substitution potential at
EiF for heat transfer fluids for immersion cooling {sufficiently strong evidence] and liquid
crystal displays [weak evidence]”.

Summary:

1.

2))

3.)

4.)

5.)

6.)

7))

There is a distinct difference between single phase immersion cooling (1-PIC) using
forced convection and two-phase immersion cooling (2-PIC) with passive evaporative
cooling.

While there may be alternative heat transfer fluids for 1-PIC, there are no suitable
non-flammable, non-toxic, low GWP (Global Warming Potential) alternative fluids
available for 2-PIC with much more cooling capacity to address the ever-increasing
TDP (Thermal Design Power) of new Al (Artificial Intelligence) and HPC (High
Performance Computing) chips, such as CPUs (Central Processing Units), GPUs
(Graphics Processing Units) and other accelerator chips.

1-PIC is inadequate in cooling modern Al and HPC chips, while there is a very rapid
and increasingly widespread deployment of such high-powered chips worldwide,
while 2-PIC is the most effective cooling method for such Al and HPC chips.

Data centers are already consuming a significant portion of the world’s electricity
production out of which over a third are for cooling. Many countries also have a very
high ratio of around two thirds of electricity being generated by burning fossil fuels. A
direct link can be made between inefficient air or 1-PIC data center cooling and
carbon emissions contributing significantly to global warming.

2-PIC is proven to reduce carbon emissions substantially not only with operating, but
also in the total life-cycle of a data center.

The effects of global warming are mostly already proven, and much more severe for
health and for a much wider global population, than potential PFAS concerns could
be, and without proof for over 10,000 substances.

Hence, a derogation for immersion cooling of electronics and semiconductor is being
applied to avert a much larger and imminent global warming risks for human health.

Detailed Explanation:

1))

There is a distinct difference between single phase immersion cooling (1-PIC) using
forced convection and two-phase immersion cooling (2-PIC) with passive evaporative
cooling:

a.) 1-PIC uses heat transfer fluids with relatively high boiling temperature (e.g.
150C+) which usually need to be actively pumped to generate flow across
heat generating electronics and therefore requires more electricity and higher
carbon emissions for pumping.





b.) 2-PIC in contrast, uses low boiling temperature heat transfer fluids (e.g.
around 50C-60C), which doesn’t have to be actively pumped, but the heat
transfer inside the immersion cooling bath can be completely passive with
evaporative boiling.

c.) More differences are explained further in the other points.

2.) Many 1-PIC fluids are flammable or have auto-ignition temperatures, which could be
triggered by burning cables and other components.

Like many other heat transfer fluids, 2-PIC heat transfer fluids for electronics and
semiconductors should have also multiple key properties, like being dielectric (not
conducting electricity), having a low dielectric constant of below 3.5 or ideally below
2, non-flammable, non-toxic, having low GWP, etc. One of the key properties of
fluorinated fluids is also chemical stability and inertness. If the heat transfer fluid is
not stable or (biologically) inert', then those fluids are not suitable as electronics,
semiconductors, or biological organisms could react with it. Unfortunately, several
suitable 2-PIC heat transfer fluids fall under the very wide definition of the proposed
PFAS classification covering over 10,000 chemicals, even though it has not been
proven yet, that such fluids really do harm to human health. There are currently no
other suitable alternative 2-PIC heat transfer fluids than for example certain HFO
(Hydrofluoroolefins), HFE (Hydrofluorethers) chemicals and other types.

3.) Single phase heat transfer is significantly lower than two-phase heat transfer, ranging
from 100x to 2.5x lower in heat transfer coefficient?. 1-PIC heat transfer fluids also
have a higher viscosity impacting the maximum flow-rate and have typically a lower
specific heat to absorb and transport the heat away. Maximum flow rate could
furthermore be limited to avoid cavitation. All these points in combination result in
limitations of maximum heat flux which 1-PIC could cool. Various scientific papers
indicate a maximum TDP (Thermal Design Power) of around 350W with a heat-flux
of less than 88W/cm?3. This is incompatible with the latest CPUs and GPUs if
considering various chip and respective TDP roadmaps*. 400W CPUs and 700W
GPUs already exist, while 1000W chips have already been presented and will be
deployed in Q2 2024°.

4.) The carbon footprint of data centers is enormous, especially if considering the entire
life-cycle, not only the actual operation, but also the necessary emissions related to
the supply chain of computer hardware and cooling components, down to the
construction of a data center.

https://www.nuclear-power.com/nuclear-engineering/heat-transfer/convection-convective-heat-transfer
[convective-heat-transfer-coefficient/
3 https://keep.lib.asu.edu/items/187566

2025/
5 https://dataconomy.com/2023/08/09/nvidia-gh200/



https://dataconomy.com/2023/08/09/nvidia-gh200/

https://wccftech.com/gigabyte-server-power-consumption-roadmap-points-600w-cpus-700w-gpus-by-2025/

https://wccftech.com/gigabyte-server-power-consumption-roadmap-points-600w-cpus-700w-gpus-by-2025/

https://keep.lib.asu.edu/items/187566

https://www.nuclear-power.com/nuclear-engineering/heat-transfer/convection-convective-heat-transfer/convective-heat-transfer-coefficient/

https://www.nuclear-power.com/nuclear-engineering/heat-transfer/convection-convective-heat-transfer/convective-heat-transfer-coefficient/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8775225/



Data centers “are estimated to be responsible for up to 3% of global electricity
consumption today and are projected to touch 4% by 2030". Data centers in some
countries like Singapore are responsible even for 7% of the entire electricity
consumption, so that they have introduced power caps to limit the growth of new data
centers being set up’. This however, doesn’t address the issue that most countries
still generate electricity by burning fossil fuels with 60-80% of the total electricity
production® °. The 7% data center electricity consumption, paired with Singapore’s
electricity being generated almost 100% by burning fossil fuels indicated the
excessive carbon footprint of data centers™ . It is especially concerning if
(inefficient) cooling can account for 40% of a data center’s electricity usage'?.

1-PIC frequently requires 32C entering water cooling temperature. If considering that
summer temperatures of most data center locations can easily exceed 32C, this
cooling technology requires either very significant water usage for evaporation or
refrigeration (water chiller) with substantial amount of F-gas refrigerants to achieve
Bsufficiently cooled water to cool the immersion cooling heat transfer fluids'. Various
1-PIC systems for example can only offer limited cooling performance with 32C
entering water temperature, while higher cooling performance can only be achieved
with chilled water at e.g. 13C entering water temperature. In almost all industrialised
countries’ climates, this requires water chiller systems with fluorinated refrigerants.

Some air-cooled and 1-PIC data centers claim to be able to achieve very low PUE
(Power Usage Effectiveness) as a common metric to compare data center
energy-efficiency. But very often, these very low PUE figures can only be achieved in
colder climates, or by using a lot of water for evaporative cooling. The vast amounts
of water of for example 11-19 million litres' per day or 5.7 billion litres of water per
year'® used by data centers to facilitate inefficient air-cooling, are posing an
increasing challenge to many communities in the vicinity of data centers.

8 https://www.iea.org/energy-system/electricity
® https://www.eesi.org/topics/fossil-fuels/description
10 https://www.eia.gov/international/analysis/country/SGP
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If a data center is located in a hot climate, then the PUE figures and carbon intensity
(due to more electricity used for cooling) are substantially worse'’. But because of
low latency (speed to access data), data residency (government restrictions), etc. it is
often not possible to relocate to a data center far away. Even though Singapore for
example has a tropical climate and requires a lot of energy for data center cooling
and has therefore a higher PUE, it is still a major data center hub. Low PUE claims of
air cooling and 1-PIC deployments are often made in colder climates. This highlights
the importance of energy-efficient cooling of data centers as an inevitable priority.

The significantly lower heat transfer capability of 1-PIC subsequently requires heat
sinks with better thermal conductivity to increase the heat transfer surface area for
high heat flux electronics like computer CPUs, GPUs and other accelerator chips.
Due to lower costs and weight, most heat sinks are made out of aluminium'®. Most
aluminium heat sinks are made in China, which can have a carbon footprint of 20
tonnes of CO2 emissions per tonne of aluminium produced'. Such heat sinks are
transported either separately or together with the AI/HPC chips to end-users in the
USA or Europe. A recent report named “Cloud and Data Center” from Omdia in
September 2023 highlighted that only in the second quarter of 2023, it is estimated
that more than 900 tons of 300,000x H100 GPUs have been shipped with an
estimated weight of each H100 heat-sink at about 3 kg. The volume of GPU
shipments is expected to grow at double digit percentage year on year, while data
centers are already responsible for 3.7% of all carbon dioxide emissions® 2" with an
estimated 14% by the year 2040%.

Since Air cooling and 1-PIC both require massive heat sinks, this also leads to
additional carbon footprint created by the larger sheet metal cases for the servers
housing the heat sinks. Additional resources for manufacturing and transportation of
the fault-tolerant redundant arrays of multiple high-speed server and PSU (Power
Supply Unit) fans can consume 10% or more of the total server electricity
consumption, and is typically not even considered and measured separately or
considered with the widely used metric PUE to compare data center energy
efficiency?.

Very large data centers also require a lot of concrete to build. Some data centers
have 7-10 million square feet of footprint with respectively massive amounts of
concrete and therewith cement as its key component®. “The cement industry is
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responsible for approximately 5% of global anthropogenic carbon dioxide emissions”,
and it “emits nearly 900 kg of CO, for every 1000 kg of cement produced” according
to a study published in the Greenhouse Gas Control Technologies®. Other sources
indicate even 1.25 tons if CO, for every ton of cement and that concrete accounts for
40% of the carbon footprint of a data center’s construction, while structural and
reinforcement steel can account for 20%%. With 60% of carbon footprint for only
concrete and steel without even considering aluminium heat sinks, larger metal sheet
casing for servers, etc. it becomes quite apparent how much of a carbon footprint air
cooled and 1-PIC data centers make, simply by using bulky and heavy heat sinks.

In addition, there is a heavy burden of E-Waste like frequently broken fans, much
larger PCBs (Printed Circuit Boards) to accommodate the larger heat sinks, out of
which about 70% are toxic waste and accounting for between 20-50 million metric
tons of data centers®.

5.) 2-PIC allows entering cooling water temperatures as warm as 48C. This allows many
more data center locations in the world to use ‘free cooling’ with dry coolers at hot
ambient air temperature, without the use of evaporative water cooling and without
refrigeration®.

Studies have shown two-phase immersion cooling systems with as low as PUE
(Power Usage Effectiveness) of 1.01 even in sub-tropical climate of Hong Kong by
using dry coolers only? and without additional water chillers, nor water intensive
evaporative cooling versus a local average PUE of 1.62%. This is an enormous
reduction of carbon emissions while operating such data center.

According to a study by the architecture and engineering firm Page Southerland,
“31.76% reduction in Lot Area, and 60.9% reduction in data center building size”
could be achieved by using 2-PIC technology vs. air cooling. Similar figures could be
applied to 1-PIC as well due to the often exactly same sized heat sinks as for air
cooling. As per explanations in 4.), the excessive carbon emissions of building
materials like cement and steel, could be massively reduced by replacing big and
bulky heat sinks, shrinking the servers by more than 75% in volume, and therefore
leading to the aforementioned reduction in Lot Area and data center building size and
respective carbon emissions.

The latest 2-PIC systems are employing the latest fluid and vapour containment
technology. It starts with almost emission-free transfer of 2-PIC heat transfer fluids
via vapour traps from fluid containers into 2-PIC systems. Those 2-PIC systems are
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6.)

hermetically sealed and tested for leaks with Helium leak test detectors at very
sensitive level to ensure that the system is gas-tight. Multi-layer condensation coils
can achieve very little emissions when operating and maintaining such systems.
Maintenance on open systems is possible with minimal emissions®'. Annual
emissions are significantly less than 0.85% per year, while some system designs
even allow annual emissions to go closer to 0% with completely hermetically sealed
systems®2.

Excessive carbon emissions from data centers of 3.7% of the global total, and an
estimated 14% by 2040 as described in 4.), contribute massively to overall Global
Warming. The health effects can be very severe. It is not a future scenario, but
Global Warming induced heat waves have already led to an estimated 61,672
heat-related deaths in Europe in a relatively short time span between 30 May and 4
September 20223, while around 20,000 deaths per year are attributed to hot
temperatures in North America®. It is expected that more heat waves and adverse
weather events will be affecting human health globally in the next years to decades.
The WHO (World Health Organization) estimates that climate change “is expected to
cause approximately 250,000 additional deaths per year” and “every additional tenth
of a degree of warming” on top of 1.5C of global warming above pre-industrial levels
“will take a serious toll on people’s lives and health”,

Global warming also leads to melting of glaciers®®, which in turn release toxic
substances like mercury, arsenic, cobalt, etc. via glacial melt-water run-off to very
wide geographical areas in Europe and Asia with substantial impact on drinking
water supply®’, and more severely also the food chain taking up the contaminated
water.

Predominantly fossil-fuel powered electricity generation as mentioned in 4.) is
causing bad air quality in many countries. Many countries have studies about the
health effects due to bad air quality. Better air quality in Hong Kong could “avoid 1335
deaths, 60,587 hospital bed days, and 6.7 million doctor visits for respiratory
complaints each year™®,

Above is only a small selection of proven immediate impact on human health caused
by global warming and burning fossil fuels, significantly contributed by the use of
inefficient data center cooling technology. This is in stark contrast to the proposed
very broad definition of PFAS substances, including some 2-PIC heat transfer fluids
for which there are no suitable alternatives, for which it is not even proven yet if such
substances would have harmful effects for human beings.
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Embraer comments to ECHA’s ANNEX XV RESTRICTION REPORT

PROPOSAL FOR A RESTRICTION 

SUBSTANCE NAME(S): Per- and polyfluoroalkyl substances (PFASs)



Embraer appreciates the opportunity to read and provide comments to the ECHA’s ANNEX XV RESTRICTION REPORT. While proposed regulation of per- and polyfluoroalkyl substances (PFASs) is necessary for healthy and environmental reasons, it will also have relevant impacts on many industry sectors.

Many substances being potentially regulated under this proposal for a restriction are used in the aviation industry, either in the manufacturing process as a raw material or as end-use components, such as refrigerant fluids, fire extinguisher agents,  semiconductor fabrication, lubricants and dry film lubricants (including additives/oils/grease/wax/solvents), seals, coatings, electrical engineering and information technology products, hydraulic fluids, corrosion inhibitors, heat transfer fluids, lifesaving equipment, (insulated) wires/cables, LCD/LED displays, optical fibers, industrial food and feed production equipment, fluorinated gases, foam-blowing agents, solvents, textiles, high performance membranes, metal plating additives, metal manufacturing additives. 

Regarding the fire extinguisher agents, the aviation industry – including Embraer, other aircraft manufacturers and fire protection system suppliers – has worked for a long time to develop, approve and adopt halon replacement agent, which is a broadly fire extinguisher substance adopted for aircraft applications.

Halon has been used for decades in aviation industry due to its unique characteristics, efficiency, low toxicity, and because it is a clean agent leaving no residuals after discharging. However, halon was listed as an ozone depleting substance (ODS) in the Montreal Protocol on Substances that Deplete the Ozone Layer since 1994, and its production and use has been decommissioned in many industries and countries. Major entities, like ICAO[endnoteRef:1] and European Commission[endnoteRef:2] established halon replacement deadlines and, therefore, the halon use is permitted only under exceptions in certain aircraft fire protection systems.  [1:  ICAO provisions in Annex 6 — Operation of Aircraft and Annex 8 — Airworthiness of Aircraft]  [2:  Ozone Regulation EC No 1005/2009 as amended by (EU) 744/2010] 


Searching halon replacement agents for aircraft applications has consumed a long time and investments. In-flight fire events are critical and potentially catastrophic in aviation and fire protection systems must show compliance with specific regulations to demonstrate efficiency. Hence, candidate halon replacement agents must meet minimum performance standards[endnoteRef:3] for each fire extinguishing application on aircraft (i.e. lavatory waste receptacles, portable fire extinguishers, cargo compartments and engine nacelle).  [3:  DOT/FAA/AR-96/122 Development of a Minimum Performance Standard for Lavatory Trash Receptacle Automatic Fire Extinguishers; DOT/FAA/AR-01/37 Development of a Minimum Performance Standard for Hand-Held Fire Extinguishers as a Replacement for Halon 1211 on Civilian Transport Category Aircraft; DOT/FAA/AR-96/80 User Preferred Fire Extinguishing Agents for Engine and Auxiliary Power Unit (APU) Compartments; DOT/FAA/TC-TN12/11 Minimum Performance Standard for Aircraft Cargo Compartment Halon Replacement Fire Suppression Systems (2012 Update)] 


As a result of aforementioned efforts, halon has been replaced for the automatic fire extinguisher of aircraft lavatory waste receptacles and for the portable fire extinguishers carried onboard aircraft flight decks and passenger cabins; however, there is no viable alternatives found to the cargo compartment fire suppression systems and engine nacelles fire suppression systems, that require much larger quantities of agent. 

Many years of development, testing and certification process were demanded until halon replacement agents are approved and adopted. The HFC-227ea and HFC-236fa have been widely adopted as a halon replacement in automatic fire extinguisher of lavatory trash containers since 2011. Likewise, the 2-bromo-3,3,3-trifluoroprop-1-ene, also known as 2-BTP, has been chosen as the only halon replacement alternative for the portable fire extinguishers by major aircraft manufacturers and operators. However, these mentioned agents are potentially classified as PFAS under OECD definition and subjected to this proposal for a restriction. This is critical to aviation industry since no other agents were found viable after decades due to the restrictive criteria for the approval and use of fire extinguishing systems in aviation, whereas returning to use halon should not be an option due to the environmental regulations already implemented.

Despite individual efforts, industry also has worked collaboratively in consortiums and working groups to expedite searching and development of halon replacement solutions, but no approved and adopted solutions were found for cargo compartment fire suppression systems and engine nacelles fire suppression systems. Candidate systems have been assessed and tested for the minimum performance standards and applicable concerns; however, some of most promising agents would be potentially subjected to PFAS classification. Ultimately, it can discourage system developers to continue their investments on such substances. The risk of PFAS restriction on halon replacement agents in aviation industry has been recently noticed by major organizations related to halon replacement. 

ECHA’s ANNEX XV RESTRICTION REPORT proposes a limited derogation to use PFAS in fire extinguisher systems for aviation, until 13.5 years after entry into force. This proposal is not practical under aviation industry perspective, since no new alternatives to halon, capable to comply with either the Montreal Protocol and the PFAS restriction, could be found for each specific application and meeting their specific safety minimum performance standards in this period of time. In fact, much more time has been spent to find the existing alternatives for halon replacement; and the few ones found to be viable up to now are classified as PFAS in majority. ECHA’s proposal, as is, would have a global impact to society and aviation industry, either in fire extinguishers currently used or in halon replacement systems under development.

Therefore, Embraer understands that a permanent exemption should be granted for such fire extinguisher agents and respectfully requests ECHA to reconsider the proposal for a restriction of PFASs used in fire protection systems for aviation, due to its criticality for safety and the absence of viable alternatives meeting both halon replacement and PFAS restriction demands. 
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Table 1. Estimated Half-Lives of Common Plastic Items”

Estimated Specific Surface Degradation Rate (min—max; ym year')” Estimated half-lives (min—max; year)
Plastics Common Typical thickness Land Land Marine Land Marine
type applications (um) (buried) (accel. by UV/heat)®  Marine (accel. by UV/heat)®  Land (buried)  (accel. by UV/heat)® Marine (accel. by UV/heat)”
L. PET  Single-use water 500 0 - - 110 >2500 - - 23
bottle
2. HDPE Plastic bottles 500 1.(() | 1.3 (0.55—-2.6) 4.3 (0-11) 9.5 (4.5-22) 250 (230—-280) 190 (95—460) 58 (23 to >2500) 26 (12—55)
091-1.1
2. HDPE Pipes 10,000 1.0 13 (0.55-2.6) 4.3 (0—11) 9.5 (4.5-22) 5000 3900 (1900-9000) 1200 530 (230—1100)
(091-1.1) (4600—5500) (450 to >2500)
3.PVC  Pipes 10,000 0 - - - >25007 - - -
4. LDPE  Plastic bags 100 11 22 (1.6-83) 15 (0-37) 10 (9.0-12) 46 2.3 (0.6-32) 34 (141t0>2500) 5 (42-5.5)
S. PP Food storage 800 - 0.51 7.5 4.6 - 780 S3 87
container
6. PS Insulating packaging 20,000 0 - - - >2500 - - -
7. Others  Biodegradable plastic 100 270 320 16 180 0.19 0.16 3.1 (1.7-6.7) 0.29
bag (20—1400) (7.5-29) (0.035-2.5)

“Half-life refers to conversion of the first 50% of the polymer mass, assuming pseudo-zeroth-order kinetics (i.e., invariant SA). According to eq 10, assuming cylindrical geometry and decreasing radius
(but not height) over time predicts half-lives that are twice as long. Entries shown as (—) correspond to conditions for which no published data were found. Values in parentheses correspond to the range
based on published reports. All values were rounded to two significant figures. “Values of 0 ym year™" correspond to reports in which no degradation was observed; however it is likely that the duration
of the experiment was too short to measure an appreciable weight loss. These values were included in calculations of average degradation rates and in the corresponding time ranges for complete
degradation. “Corresponds to data collected in the presence of a degradation accelerant (e.g., UV pretreatment, thermal pretreatment, or microbial incubation) and/or for plastics containing a rapidly
degrading filler (e.g,, starch, PLA, etc.). 952500 indicates that the relevant studies detected no measurable degradation, possibly due to the duration of the experiment being too short, allowing only an
estimated lower limit for the extrapolated degradation time. The value 2500 years was obtained by calculating a SSDR based on the sensitivity of the balance used in the study and extrapolating a half-life
for the thinnest material (100 um, ca. 2500 years).
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