	Substance: Per- and polyfluoroalkyl substances (PFAS)
EC number: -
CAS number: -
	Annex XV report Third Party Consultation
From 22/03/2023 to 25/09/2023



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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<redacted>
Privacy statement:
internal research report
	General Comments:
Sennheiser develops and produces regulatory compliant and safe products for our customers. We support protecting the environment and avoiding release of environmental  hazardous substances. We strive to improve our processes to get sustainable products and decrease the environmental impact of our production and products.
In our products we only use very limited amounts of polymeric PFAS, where no alternative materials exist.
The polymeric PFAS are classified by OECD [1] as polymers of low concern safe for human health and the environment. They are non-toxic, bio-compatible, non-soluble and immobile.
Therefore, the polymeric PFAS should not be part of the restriction.
We suggest a risk-based and substance-based approach according to article 68 (1) and article 69 of the REACH process.
[1] OECD, 2006. OECD definition of polymer. OECD Environment, Health and Safety Publications. Available at: https://www.oecd.org/env/ehs/oecddefinitionofpolymer.htm


	
	
	Answer to specific info request 3:
End of life The PFAS fraction of our products can be incinerated at above 850 °C so that no PFAS will be emitted. See attached research dossiers : uploaded document: Overview PFAS incineration studies.docx To ensure a safe recycling process, it is necessary to claim PFAS as Substance of very high concern (SVHC). This would ensure a) information along the supply chain on PFAS and b) a report of PFAS in the SCIP database and provision of any information needed for the recycling and safe use. The intention of the SCIP database is to enable recyclers to recycle the products without emitting SVHC.

	
	
	Answer to specific info request 6:
Which PFAS are used by Sennheiser   PTFE,  FEP, FKM, PVDF, …      Applications in which PFAS are added   Electret foil in microphones; Isolators in Cables, Antennas and HF applications; micro electromechanical systems, sealings, batteries …      What is the function of the PFAS in the application?   An electret material possesses a permanent electrical dipole moment. When used in a condenser microphone, it provides the polarization voltage between the membrane and backplate in place of the external supply voltage. Electret materials are generally high-resistivity polymers, a prime example being PTFE. They are fabricated by heating a film of the material almost to its melting point and subjecting it to an intense electric field. The net dipole moment results from either rotation of permanent dipoles in polar materials or from migration of free charge carriers. In either case, when the material is cooled to room temperature the net dipole moment is “frozen-in.” The elimination of the external polarization voltage supply, however, has a significant advantage. The generation of a high-dc voltage and the extensive filtering needed to obtain a low noise floor, ripple, and hum require bulky components (except for battery-operated equipment). The absence of this requirement greatly enhances the miniaturization potential of electret-based instrumentation.   Cables with PTFE have an outstanding chemical performance and due to the low friction of the material a much better mechanical stability against bending and mechanical stress, which is therefore very sustainable in comparison to other materials.      Why is PTFE superior to alternative electret materials.   PTFE as electret material possesses excellent chemical stability and dielectric properties. In the manufacturing process of PTFE electrets, the material is electrically charged. The long-term stability of the charge is undisputed and maintains for decades, even under harsh environmental conditions. It is this long-term stability of the PTFE electret that prolongs the lifetime of the microphone. No alternative electret material is known to possess such long-term charge stability.   The high temperature stability of PTFE is of particular importance for this application, because the electret undergoes a soldering process at 250 °C. At this high temperature, the material must maintain its properties. No commercially available alternative electret material is stable above 200 °C [Electret Kapsel Entwicklungsreport.pptx].    Substitute materials that were tested by the internal research and development department are different poly(p-xylylene) polymers (Parylene N, Parylene C, Parylene D and Parylene HT). The most promising of these four materials was Parylene HT, which is unfortunately also considered a PFAS.   [Forschungsbericht Parylene als Alternative zu PFAS bei Sennheiser.docx]   Substitution of electret microphone capsules by other microphone types would be a technological step backwards. Other microphone types, for example dynamic microphones, require an external power supply to function. This requirement restricts the miniaturization potential of the devices. For energy consumption purposes, the electrically powered polarization needs more battery capacity and has less energy efficiency.

	
	
	Answer to specific info request 8:
Electronics and semiconductors (Annex E.2.11.) elctonics The evaluation report describes only a weak evidence for this sector.  Our evaluation for our company shows:   High producer surplus losses as a result of business closures [very high evidence]  due to not being able to manufacture electronic devices [very high evidence] High socio-economic costs to customers due to the unavailability  of electronic devices [high evidence] Employment losses as a result of high share of business closures [very high evidence]
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	General Comments:
Fluorine plastics and elastomers must be exempted. They do not pollute the environment, but protect it. No other materials have this good advanteges. This are expensive, high performance marerials for specific applications in most of the industry. In the moment there are no alternative materials available to substitute this florine materials. They have there existence eligibility in the many markets. Have a very long live time of decades. Nothing is going out of this products in the nature. We have to look for a disassembling and good recycling after use.

	
	
	Answer to specific info request 1:
I am a plastic engineer with long experience in the automotive and other industries. On high temperature and

	
	
	Answer to specific info request 2:
There some pilot plant to pyroyse them to there reactants. We have to look forward to optimice this process and use them all over the world.

	
	
	Answer to specific info request 3:
See above.

	
	
	Answer to specific info request 4:
I am interrested on this process, but no specialist. We have to disassemple the pruducts and recycle all parts.

	
	
	Answer to specific info request 6:
The industry is working on alternatives. Thrrough the short connection of fluorine on the carbon, it is not easy to find a suitable alternative.

	
	
	Answer to specific info request 9:
No degradation is possible during use. Nothing goes in the nature. The fluorin carbon connection of the material is very high.
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	General Comments:
Subject: Statement on the planned exemption of PVDF, PTFE, ETFE, ECTFE, FPM and FFKM from a comprehensive ban on fluoroplastics in the chemical industry

Dear Sir or Madam

As a manufacturer of ventilation systems and equipment for the chemical industry, we would like to express our concern about the planned comprehensive ban on fluoroplastics.
We recognise and support the need to limit the use of harmful substances to minimize negative impacts on people and the environment. However, we would like to point out the essential role of fluoroplastics such as PVDF, PTFE, ETFE, ECTFE, FPM and FFKM in our industry and call for an exemption of these substances from the planned ban.
Fluoroplastics have proven to be indispensable in numerous applications, especially in chemically aggressive environments. These materials offer unparalleled chemical resistance, which is critical to the safety and efficiency of our products and applications. As a manufacturer of air handling equipment, we must demand the highest levels of reliability, durability and resistance from our products to prevent potential leaks and ensure the long-term safety of people and the environment.
Implementing the ban on fluoroplastics in our industry would inevitably lead to significant problems. For one thing, alternatives with comparable chemical resistance would not be available, which could lead to a weakening of safety standards. Greater leakage and a shortened life span of our products would be unavoidable consequences, which would significantly increase the danger to people and the environment.
We would like to emphasise that as a responsible company, we always strive to promote sustainable and environmentally friendly solutions. We support the research and development of environmentally friendly alternatives to fluoroplastics and are willing to help shape a long-term, gradual transition.
However, we must remain realistic and consider the current situation. Until reliable, safe and proven alternatives are available, we urge that PVDF, PTFE, ETFE, ECTFE, FPM and FFKM be exempted from the planned ban. This would allow us to continue to manufacture our products in compliance with the highest safety standards while providing time and space for research and implementation of more sustainable solutions.

We are open to a constructive dialogue and are at your disposal to find the best possible solutions for people and the environment together.
Thank you for your understanding and consideration of our concerns.
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<redacted>
Privacy statement:
Protection of commercial interests
	General Comments:
The assessment of alternatives (Table 8) in the restriction proposal came to the result that for propellants used in MDIs, there is sufficiently strong evidence pointing to the existence of technically and economically feasible alternatives at EiF. However, we cannot confirm this for our product. Detailed information including an assessment of alternatives is included in our confidential submission paper.

	
	
	Answer to specific info request 1:
This submission relates to the main application “medical devices”, sub-use “Metered Dose Inhalers (MDIs), e.g. as coating and propellant” (Annex XV restriction report, Table 2), and in particular to the pharma propellant HFC-227ea.

	
	
	Answer to specific info request 2:
Manufacturing phase: Detailed information on emissions during the manufacturing phase is contained in our submission paper. We would like to highlight here that we are the only manufacturer of pharma propellant HFC-227ea in the EU and therefore, we can clearly state that the production quantities mentioned in Annex A, Table A.104. (and under A.3.10.2.2.) and as a consequence, the calculated emissions during production are far too high. More information is provided in our Our correct production volumes, which are confidential, are mentioned in our submission paper.  Use phase: Pharma propellant in a pMDI is intended to be fully emitted because its function is to generate an aerosol.  However, since the production volumes for our product indicated in the restriction proposal are far too high, we assume that if the emissions on the use phase are calculated on these figures, the emissions for the use phase are also too high.

	
	
	Answer to specific info request 6:
Our submission paper includes detailed information on points a) – g).

	
	
	Answer to specific info request 8:
Our submission paper includes detailed information on potential alternatives.
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	General Comments:
Find our contribution on the scope, hazards and the EoL in the attached non-confidential text file.
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<redacted>
Privacy statement:
None of the attached information is confidential
	General Comments:
-

	
	
	Answer to specific info request 1:
Overview on Co. SIDA Fluoroplastics:  Established in 2009, Sida Fluoroplastic Co., Limited,located in Zhejiang, China,  is a comprehensive fluorine materials service provider with R&D, design, manufacture, installation and technical service in one company, such as fluorine plastic profiles, fluorine plastic lining devices, fluorine plastic heat exchanging devices, fluorine plastic molding devices, and so on. The company has accumulated a wide range of international and domestic fluorine materials technology, talents, management and other resource advantages. The company has widely accumulated international and domestic fluorine materials technology, talents, management and other resource advantages, adhering to the business philosophy of pioneering and innovation, integrity and pragmatism, cooperation and win-win situation, scientific and efficient enterprise operation mechanism, relying on strong scientific and technological strength and solid management foundation, through several years of rapid development, has become a well-known domestic and foreign fluorine materials comprehensive service provider. Currently the company has a employee number of nearly 400, and also the company has first-class technical force. We employ have dozens of researchers with Ph.D. and Masters title, and has a advanced experiment lab for various testing and evaluation of fluoropolymers. It has built a provincial R&D centre and a provincial engineering technology centre, exclusively drafted a number of industry standards, has 77 patents of independent intellectual property rights, including 13 invention patents, and is a national high-tech enterprise.  The purpose of the business: By working on the fluoropolymer processing for more than a decades, Sida wishes by providing the leading fluoropolymer processed equipment to various industry, Sida could help to create a better world.  Products: Fluoropolymer lined tank, molded fluoropolymer equipment, fluoropolymer tubes, fluoropolymer sheets, fluoropolymer heat ex-changer  Market fields: Solar Panel, Lithium battery material, Semiconductor material, Power Plant, Steel manufacturing, Chemicals  Position within the value chain of Fluoropolymers: The supply chain is from the fluoropolymer raw material (such as PFA,FEP,PTFE), then fluoropolymer semi-finished products( such as sheet, film, tube), then fluoropolymer contained equipments( such as tank, heat ex-changer, distillation tower), then end-users( such as power plant, solar panel manufacturer, chemical plant)

	
	
	Answer to specific info request 2:
1 Use Phase: Sida fluoropolymer lined products are used under ambient temperatures and slight enhanced temperatures, such as heat-exchangers, these temperatures are far below of beginning of decomposition. Therefore no emission is generated during the use phase. Fluoropolymers are safe in these applications.  End-of-Life phase:  In the past up to the present, the used fluoropolymer are removed from the steel equipment and stored safely by landfill. Currently, Sida is working with a supplier in Germany to build up an Upcycling plant, this plant will convert the end-of -life products into the monomers again. After the purification of monomers, they can be used for polymerization again.  Then the products start their second cycle. That means -, no toxic emissions are generated by Sida's fluoropolymer products after reaching its end of life. This is will be a concept in near future.

	
	
	Answer to specific info request 3:
2 Sida is using two kinds of end-of-life products handling:  In the past up to the present, landfill, landfill is not generating any toxic emission, neither to the air, to the atmospher, nor to the soil or the water.  In the future, Sida will use the upcycling technology. The upcycling plant will be controlled exactly for avoiding the toxic emssion. Therefore, the upcycling product, which will be TFE and HFP mainly, will not generate emissions, they will be used for the polymerization of products.

	
	
	Answer to specific info request 4:
First the impact on recycling industry: Sida will use the upcoming concentration on toxic emission for implementation of circular economy as a replacement of linear economy for the handling of end-of-life fluoropolymer products.  Second the measures of recycling: Sida will set the guidelines in China to build up a system for collecting end-of-life products,end-of-life products will generated the feedstock for upcycling technology, they will be collected during the maintanance of the plants in semiconductor, power plant or other chemical plants, these end-of-life products will be prepared for recycling by the company who is collecting the products, under the preparing of the products it is understood that they need to separated from the contamination and then grinding into particle of defined sizes.  the costs associated with these measures :  both together, collecting and preparing the end-of-life products and upcycling process itself, can be considered as a very well competitive process compared to the regular process of manufacturing of fluoro-monomers. Significant cost saving are guaranteed. Furthermore, no consumption of raw materials, such as fluorospar, oil, or sodium chloride is needed when the monomer is being used following the upcycling route. This means the upcycling route is highly profitable compared to the standard of way of producing monomers.

	
	
	Answer to specific info request 5:
We rejected all kinds of derogations in the PFAS restriction proposal. The special position of fluoropolymers within all plastics, is caused by three facts: the strong CF bond, the perfect shielding of the carbon chain by fluorine atoms and by high molecular weight keeps number of end groups in negligible level. No other polymer except fluoropolymer fullfilled this requirements. Sida has checked alternative material and their properties by applying OECD criteria and further Sida internal criteria and found out that alternative material are existing, but they do not fullfill the requirements of Sida's fluoropolymer products. Further description is made and collected in the documents attached(230725_Alternative materials valuation).

	
	
	Answer to specific info request 6:
a. annual tonnage and emissions: 100 tons is an approximated consumption of polymer process by Sida. Sida is following the recommendation of fluoropolymer manufacturing , during the processing, no mentionable emissions are generated.  b.key functionalities of fluoropolymers in Sida's application    anti-corrosion performance, overall chemical resistance, high purity for semi-conductor production. approved for contact with drinking water and food stuff, high temperature stability, smooth surface, easy to clean, possibility for sterilization.  c. number of companies affected: further information you can find in this social-economic analysis, attachment( 230725_Socio-economic impact company SIDA)    d. technical and economic feasibility, hazard and risks of alternative.  The alternatives being analyzed according to the document alternative material in the attachment, none of the alternative material do fullfill all the requirements which are necessary for Sida high demanding application. The first what we would lose when switching to the alternative material would be a safe performance of the materials in the application.  Safety is the first we would lose. In semi-conductor applications, only fluoropolymers are possible.  e. alternative materials, not yet available. we do not expect that alternative material can be identified during the proposed time for derugations, as the special performance profile of fluoropolymers is based on a three chemcial factors mainly as mentioned above. These factors can not be fullfilled by alternative materials. f. more time requirements  the experts of sida fluoropolymer plastic are convinced that even longer time for the derugation will not provide alternative solutions.  g. reference is made to the attached document socio-economic analysis (230725_Socio-economic impact company SIDA)

	
	
	Answer to specific info request 7:
based on the current technology, we considered that there are no alternative materials for fluoropolymers for use in these applications.  We do not exclude that possibily new technologies will be developed in the future. If this is the case, the situation can be taken under re-consideration.

	
	
	Answer to specific info request 8:
For more details, please see the attachment(230725_Socio-economic impact company SIDA).
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	General Comments:
The comment refers to the PFAS Compounds. HUGO PETERSEN is an engineering copmpany in the field of Chemical Plants and Environmetal protection plants. The use of PFAS like PTFE, PFA, PVDEF etc is necessary as not adiquate material in respect to high corrosive/acidic and varying media is available in the market. The dissapearance of PFAS would reduce the quality and lifetime of chemical plants.

	
	
	Answer to specific info request 3:
The incineration would produce acidic compunds that would eliminated in the gas cleaning plants of industrial hazardous waste incineration plants.



	6522
	Date:
2023/08/04  17:16
Content:
Scope or restriction option analysis
Environmental emissions
Baseline
Description of analytical methods
Information on alternatives
Information on benefits
Request for exemption

Type:
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Org. type:
Company
Org. name:
Lechler GmbH
Org. country:
Germany
	General Comments:
Nozzles and atomizers made of PFAS polymers (PTFE and PVDF) have a broad scope of application across diverse industries and processes, including petrochemicals, chemical manufacturing, power generation, electronics, agriculture and more. These polymers are preferred for their temperature resistance, chemical inertness, and ability to withstand harsh environments. Alternative materials lack the same combination of advantageous properties as PFAS polymers.

Lechler GmbH, based in Metzingen, Germany, is a family-owned business that specializes in developing and producing precision nozzles, nozzle systems, and droplet separators made from a wide range of materials. The company is a market leader in Germany and Europe and is considered one of the most important players in the global atomization technology market. As of the year 2021, the Lechler Group of Companies employs approximately 785 people worldwide, with around 380 at Lechler GmbH's headquarters in Metzingen. The Lechler group's annual turnover amounts to 130 million euros.
The company's atomization technology products find applications in a broad scope of application across diverse industries and processes, in various industries, including petrochemicals, power generation, agriculture, metallurgy, chemical industry,  pharmaceuticals, electronics, food and beverage, and more. Since many of these applications involve the use of chemicals, these nozzles must be made from chemically resistant and thermally tolerant materials. Lechler uses the fluorpolymers PTFE and PVDF, depending on the customer's requirements and specific application.

If fluoropolymers could no longer be used as nozzle material, it would significantly impact a large number of industries and applications where nozzles are a core process component.


	
	
	Answer to specific info request 1:
The assignment to one of the listed sectors is not possible because nozzles and atomizers of any kind and shape are not included. The mentioned sectors do not fit to the business sector of Lechler GmbH. Nozzles and atomizers cannot be assigned to any of the existing categories. In our opinion, the list of predefined categories is incomplete and insufficient. The main application markets for nozzles and atomizers include, but are not limited to, the following areas. : - Petrochemicals and Refineries: In the processing of crude oil and petroleum products, spray nozzles are used for applications such as cooling towers, desulfurization, and chemical injection. - Chemical Manufacturing: Spray nozzles are used in chemical processing for mixing, coating, and reacting chemicals. They are also employed in spray drying processes. - Steel and Metal Manufacturing: Spray nozzles are used for cooling, quenching, and lubrication in steel mills and metal manufacturing facilities. - Power Generation: In power plants, spray nozzles are used for cooling processes, such as in cooling towers and gas turbine inlet air cooling. - Aerospace and Aviation: In aerospace industries, spray nozzles are used for coating, cleaning, and surface treatment applications. - Electronics: as in aerospace and aviation, spray nozzles are used for coating, cleaning and surface treatment in crucial processes. - Glass Manufacturing: Spray nozzles are employed in glassmaking processes, including cooling and tempering glass products. - Food Processing and beverages: In food manufacturing, spray nozzles are used for applications like coating, cleaning, and flavoring. - Environmental Control: Spray nozzles are used in environmental control processes such as air pollution control systems and gas scrubbing. - Automotive and Transportation: Spray nozzles are used in car washes, surface treatment, and painting processes in the automotive industry. - Pharmaceutical and Biotechnology: Spray nozzles are used for coating tablets, encapsulation, and spray drying in pharmaceutical manufacturing. - Agriculure: Spray nozzles are used to apply plant protective chemicals and pesticides.  In all of the above sectors (and even more) we can find applications where spray nozzles must perform in high-temperature and/or chemical aggressive environments, making PTFE and PVDF the main choice. The key advantages of PTFE are temperature resistance, chemical inertness, non-stick properties, low friction coefficient, electrical insulation, UV and weather resistance, biocompatibility making it suitable for medical and pharmaceutical applications, dimensional stability over a wide temperature range as well as easy fabrication. Due to these advantageous properties and their unique combination, Fluorpolymers (PVDF and PTFE) are commonly used in nozzles that need to be capable of withstanding high temperatures and harsh chemical environments.

	
	
	Answer to specific info request 5:
Raw material usage for spray nozzle production  PTFE: 2.300 kg in 2022 for machining PVDF: 19.000 kg in 2022 for machining and moulding In order to provide data on what proportion by weight remains in the actual end product, further internal investigations are necessary.

	
	
	Answer to specific info request 6:
Raw material usage for spray nozzle production  PTFE: 2.300 kg in 2022 for machining PVDF: 19.000 kg in 2022 for machining and moulding In order to provide data on what proportion by weight remains in the actual end product, further internal investigations are necessary.   Nozzles play a crucial role in various chemical processes and are commonly used for fluid handling and dispersion. These devices are designed to control the flow and direction of liquids, gases, or mixtures within the chemical processing industry. The use of nozzles can significantly impact process efficiency, reaction rates, and product quality. Here are some common applications of nozzles in chemical processes: Mixing and Blending: Nozzles are used to introduce reactants or chemicals into a reaction vessel, ensuring thorough mixing and blending. They can create turbulent flow or introduce jets to enhance the contact between different substances, promoting faster and more efficient reactions. Spray Drying: In spray drying processes, liquid materials are atomized into fine droplets using nozzles. These droplets are then exposed to hot air, allowing rapid evaporation of the solvent and converting the liquid into dry particles. Spray drying is widely used to produce powdered products such as detergents, food additives, and pharmaceuticals. Gas Scrubbing and Absorption: Nozzles are used in gas scrubbing systems to spray liquid solutions or solvents into gas streams. This allows the absorption of gaseous pollutants or contaminants by the liquid phase, resulting in cleaner emissions and safer air quality. Coating and Surface Treatment: Nozzles are employed in coating processes to apply thin films of liquids onto surfaces. Whether it's painting, electroplating, or applying protective coatings, the controlled spray pattern of nozzles ensures even distribution and minimizes wastage. Cooling and Quenching: Nozzles are employed to spray cooling liquids, such as water or coolant, to control the temperature of chemical reactions or to quench hot materials, preventing damage or thermal shock. Foam Generation: Nozzles can be designed to generate foam, which is utilized in various chemical applications, including fire suppression, flotation processes, and as a medium for separation techniques. The choice of nozzle type, size, and material depends on the specific application, the properties of the fluids involved, and the desired process outcomes. Proper selection and maintenance of nozzles are essential to ensure efficient and safe chemical processes. Additionally, advancements in nozzle technology continue to offer innovative solutions for improved performance and reduced environmental impact in chemical processing industries.  Nozzles are widely used in electronic manufacturing processes, particularly in the assembly of printed circuit boards (PCBs) and electronic components. The precise and controlled dispensing of materials is critical in electronics manufacturing to ensure high-quality and reliable electronic products. Here are some common applications of nozzles in electronic manufacturing: Solder Paste Dispensing: Solder paste is a crucial material used to attach electronic components to PCBs during the surface mount technology (SMT) assembly process. Nozzles are used in solder paste dispensing machines to accurately and uniformly deposit the solder paste onto the designated pads on the PCB. Proper solder paste deposition is essential to achieving good solder joints and reliable connections between components and the board. Adhesive Dispensing: Various adhesives, such as epoxy or UV-curable adhesives, are used in electronic assembly to bond components or seal sensitive areas. Nozzles are employed in adhesive dispensing equipment to apply precise amounts of adhesive onto specific locations with consistent accuracy. Component Placement: Nozzles are used in pick-and-place machines to handle and accurately position electronic components onto PCBs. These machines utilize specialized nozzles designed to grip and hold components of different shapes and sizes, ensuring precise placement on the board. Flux Application: Flux is used to clean metal surfaces and facilitate soldering during the reflow process. Nozzles are used to apply flux selectively to specific areas, ensuring proper solder wetting and minimizing soldering defects. Underfill Dispensing: Underfill is a specialized adhesive used to reinforce the mechanical integrity of semiconductor packages by filling the gap between the chip and the substrate. Nozzles are used to dispense underfill material with high precision, preventing voids and ensuring optimal performance of the electronic component. Conformal Coating: In some applications, electronic components and PCBs require a protective conformal coating to guard against moisture, dust, and other environmental factors. Nozzles are used in conformal coating machines to apply a uniform and controlled layer of the coating material. Cleaning and Rinsing: Nozzles are employed in cleaning processes to spray cleaning agents or rinse fluids onto PCBs or electronic components to remove residues, contaminants, or flux residues after soldering. The use of nozzles in electronic manufacturing is essential to achieving consistent and high-quality results in mass production. The automation and precision provided by nozzle-based dispensing systems contribute to increased efficiency, reduced waste, and improved product reliability in the electronics industry. Continuous advancements in nozzle technology further enhance manufacturing processes, allowing for greater flexibility and adaptability in response to evolving electronic designs and requirements.  Nozzles play a crucial role in modern agriculture by facilitating the precise application of pesticides, herbicides, and fertilizers, which, in turn, optimizes crop management, enhances efficiency, and reduces environmental impact. Two important technologies that have revolutionized nozzle performance in agriculture are Pulse Width Modulation (PWM) and the use of PFAS polymer materials. Pulse Width Modulation (PWM) technology allows for more precise control of nozzle flow rates by pulsing the flow instead of relying solely on pressure changes. This method enables more accurate application rates, particularly when operating at varying speeds or in irregularly shaped fields. By using PWM, farmers can apply chemicals more efficiently and target specific areas, reducing waste and potential environmental harm. PFAS Polymer Materials: Nozzles used in modern agriculture are often made of durable materials such as PFAS (Per- and Polyfluoroalkyl Substances) polymer materials, including PTFE (Polytetrafluoroethylene) and PVDF (Polyvinylidene Fluoride). These materials are designed to withstand the harsh chemicals used in agricultural operations and maintain consistent performance over time. The chemical inertness of PFAS polymers ensures that the nozzles remain unaffected by the substances they deliver, thus preventing degradation and prolonging their lifespan. By using nozzles made of PFAS polymer materials, farmers can maintain efficient and accurate application of chemicals, ultimately reducing the overall environmental impact of agricultural practices. Precise application allows for the right amount of chemicals to be delivered in the right places, minimizing chemical runoff and leaching. This preservation of soil health and water quality is crucial for sustainable agriculture and environmental protection.   2.400 customers have ordered nozzles or parts containing PFAS in 2022. We expect all of them affected, but the number of processes oder end-customers affected can only be guessed.  At first glance, PEEK could be considered as an alternative to PVDF and PTFE. But at a closer look, PEEK has many disadvantages. Thermal Conductivity: PEEK has higher thermal conductivity compared to PTFE. While this can be an advantage in certain applications, it can also be a disadvantage in situations where low thermal conductivity is required. Wear Resistance: PEEK has good wear resistance but may not be as superior in this regard as PTFE, which has excellent low-friction and anti-wear properties. In some high-wear applications, PTFE might be a more suitable choice. Chemical Resistance: While PEEK has good chemical resistance, it may not be as chemically inert as PTFE. PTFE is known for its exceptional resistance to a broader range of chemicals and solvents. PTFE is also suitable for use with strong mineral acids such as concentrated sulphuric acid, concentrated nitric acid and hydrofluoric acid.  Molding Complexity: PEEK can be more challenging to process and mold compared to PTFE. The molding of PEEK parts requires more precise control of temperature and pressure, which can add to manufacturing complexity. Water Absorption: PEEK has a higher water absorption rate than PTFE. This can be a concern in certain applications where moisture absorption can affect the material's properties. Surface Finish: Achieving a smooth and high-quality surface finish on PEEK parts can be more difficult compared to PTFE, which has excellent release properties and non-stick characteristics. Electrical Insulation: While both PEEK and PTFE are good electrical insulators, PTFE has slightly better electrical properties, making it more suitable for certain electrical and electronic applications. FDA Approval: PEEK may not have as widespread approval from regulatory bodies like the U.S. Food and Drug Administration (FDA) for use in food contact applications compared to PTFE. Wear Resistance: While PEEK has good wear resistance, PVDF is known for its excellent wear and abrasion resistance. In high-wear applications, PVDF might be a more suitable choice. Chemical Resistance: PVDF offers excellent chemical resistance, but PEEK may not be as chemically inert as PVDF. PVDF is highly resistant to a wide range of aggressive chemicals and solvents. Water Absorption: PEEK has a higher water absorption rate than PVDF. In applications where moisture absorption can affect the material's properties which is always the case with spray nozzles, PVDF is preferred. Electrical Properties: PVDF is known for its excellent electrical properties, including high dielectric strength and low dielectric constant. It is widely used in electrical and electronic applications.  Other alternatives, such as UHMWPE, are not feasible simply because of their low temperature resistance. Alternatives to the PFAS polymer materials are currently not known due to the required properties as well as their combination. Many applications in the food sector, where materials actually come into contact with food, require special approvals, such as those provided by the U.S. Food and Drug Administration (FDA).  Lechler GmbH currently makes a good part of its total turnover with nozzles made of PFAS polymers, calculated across all the markets and sectors described above.  For other materials to be used in the future, adjustments to all injection moulds used would be necessary due to different shrinkage properties. In total, going to other materials would mean adjustment and redesign of injection moulds and cores. This alone would result in costs of approx. 9 million €. This does not take into account any internal expenses (design, adjustments, re-sampling, drawing changes, documentation, production testing and test samples, adjustment of test plans, injection moulding parameters, etc.). In addition, the revision, redesign and new procurement of moulds and cores would take an rough estimate of more than 10 years. All in all, the entrepreneurial sense of this effort must be seriously questioned. Loss of annual value of sales, profit, and increased effort endangeres approx. 30 jobs. Loss in efficiency leads to lower nozzle performance and therefore lower product quality in customers processes. The absence of nozzles made of appropriate material would have devastating effects. Many processes would simply not run properly without nozzles made of PFAS. Consequently, we request exemption for the product group of spray nozzles made from PTFE and PVDF.
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	General Comments:
-
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Content:
Hazard or exposure
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
China
Company name confidential:
Yes
	General Comments:
-

	
	
	Answer to specific info request 1:
PLease see attachment
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
W. L. Gore & Associates GmbH
Org. country:
Germany
Attachment:

 
<redacted>
Privacy statement:
As disclosure would undermine the protection of commercial interests of a natural or legal person, including intellectual property (Article 4(2) of Regulation (EC) No. 1049/2001
	General Comments:
We provide information in the attachments

	
	
	Answer to specific info request 1:
Packaging vents used in transport of storage of decomposing chemicals.

	
	
	Answer to specific info request 6:
Packaging vents used in transport of storage of decomposing chemicals.
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Scope or restriction option analysis
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Information on alternatives
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
W. L. Gore & Associates GmbH
Org. country:
Germany
Attachment:

 
<redacted>
Privacy statement:
As disclosure would undermine the protection of commercial interests of a natural or legal person, including intellectual property (Article 4(2) of Regulation (EC) No 1049/2001
	General Comments:
See attachments

	
	
	Answer to specific info request 1:
Petroleum and Mining Applications of Fluoropolymers
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	Date:
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Content:
Scope or restriction option analysis
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
SHANDONG MICFLON TECHNOLOGY CO.,LTD
Org. country:
China
Attachment:

 
	General Comments:
Shandong Micflon Technology Co.,Ltd. is a Chinese company specialized in fluoropolymers of PTFE, PFA and PCTFE. Main products includes PTFE compounded Free Flow powder, semi-finished products of PTFE/PFA/PCTFE and their machined finished parts.

As we have been in the field of fluoropolymers for more than 15 years, we know that the impact of PFAS and related substances restriction would be dramatic for our company, as there is no alternative to the conversion of the machinery to produce other materials currently.

Micflon has learned a lot information on the potential danger of some substances classified as PFAS, but at the same time it is also convinced that an exemption for fluoropolymers should be adopted, please check the reasons below:

• They do not exhibit the toxicological and environmental profiles associated with non-polymeric PFASs that could be considered of concern.
• They have unique physical-chemical properties, which let them very different from non-polymer PFAS and therefore should have a distinct class within them.
• They meet the OECD criteria of Polymer of Low Concern (PLC) and are non-toxic, bio-compatible, insoluble and immobile molecules, which are deemed to have insignificant environmental and human health impact.

Fluoropolymers produced in Micflon is used in many different fields including several important fields in our life, which can’t be replaced by other materials.

Main implications for downstream users:

• No alternative allows a complete replacement with performances of equivalent quality; there are some possible alternatives for some properties but there’s no one material that present all the specific and unique properties of Fluoropolymers (no 1:1 alternatives are available)
• Costs will arise due to necessary amendments of machinery and equipment when switching to alternative substances. The industrial application process on products using non-fluoropolymers material is much more complicated.
• Due to the greater quantity of product necessary for this application and the reduced service life of the treated articles, a significant environmental impact must be considered in terms of nanoforms (microplastic) and CO2 emissions.

Meanwhile, we agree and support the opinion of Conference of Fluoro-Chemical Product Japan
(FCJ). Please check the detailed information from Annex.
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Type:
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Org. name:
<redacted>
Org. country:
Thailand
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Yes
Attachment:

 
<redacted>
	General Comments:
ThreeBond Manufacturing Thailand Co.,Ltd. supports th satement made by FCJ on the issues of proposed restriction, as per attached in Section IV.

	
	
	Answer to specific info request 1:
PTFE thread sealing for screws and bolts threads(Proposal for a Restriction, Table 9, P136) The following are uses not listed in the proposed restrictions. ・Other sealants and adhesives ・ Lubricants

	
	
	Answer to specific info request 2:
a 214.6kg b Incineration 50%, landfill 50%, recycling 0%.

	
	
	Answer to specific info request 5:
The annual emissions of PFAS components contained in the application concerned are approximately 214.6kg.

	
	
	Answer to specific info request 6:
a 1. Use : PTFE sealing tape for screws and bolts threads, other sealants and adhesives    Annual emissions: 190.7kg  2. Use: Lubricants    Annual emissions: 23.9kg  b It exhibits high heat resistance, high chemical resistance, high lubricity. c It is estimated that 99 companies in the automotive, electrical and construction sectors will be affected by the unavailability of our products.  d There are no heat- or chemical-resistant components that can replace PFAS, so it is not possible to develop alternatives.  e There is no technical solution.  f At present, there is no prospect of a technically or economically viable alternative.  g It is clear that the economic losses and number of jobs caused by the restricted use of PFAS are enormous throughout the industry. We use products containing PFAS components in 99 of our customers. We alone estimate that losses of maximum EUR 226231 and approximately 500 jobs will be affected.  In view of the above, we consider that PFAS substitutes should be exempted from the proposed restriction, rather than a 12-year grace period, as they are very likely not to be a complete replacement and are for all practical purposes.
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	Date:
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Content:
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
WELSPRING UNIVERSAL
Org. country:
India
Privacy statement:
openly mentioned.
	General Comments:
Good initiative  , we are also part of this chain.

	
	
	Answer to specific info request 1:
Annex xv  under standing more deeply.

	
	
	Answer to specific info request 2:
our product  does not contain PFAS.

	
	
	Answer to specific info request 3:
Effective & Safe disposal  hazardous waste.

	
	
	Answer to specific info request 4:
Understood impacts & effects.

	
	
	Answer to specific info request 5:
anual consumption  data  recording if  in use.

	
	
	Answer to specific info request 6:
PFAS compliance  requirements  are understood.

	
	
	Answer to specific info request 7:
PFAS  EFFECTS .

	
	
	Answer to specific info request 9:
Thermoplastics having PFAS.
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	Date:
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Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period

Type:
Individual
Country:
Sweden
	General Comments:
I as a consumer gladly take that the products I buy in the future has a lower quality than today if that is the outcome of restricting PFASs. I agree wholeheartedly with the proposition to restrict manufacture, placing on the market and use of PFASs. I think that it is very important that we stop emitting these harmful, high persistence chemicals into our environment that will remain there for such a long time.
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	Date:
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Content:
Information on alternatives

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
A・K・K　CORPORATION
Org. country:
Japan
Attachment:

 
	General Comments:
There is no substitute for PFA, ETFE and PVDF for electric heater applications, from the viewpoint of heat resistance and durability

	
	
	Answer to specific info request 1:
There is no substitute for PFA, ETFE and PVDF for electric heater applications, from the viewpoint of heat resistance and durability

	
	
	Answer to specific info request 6:
There is no substitute for PFA, ETFE and PVDF for electric heater applications, from the viewpoint of heat resistance and durability

	
	
	Answer to specific info request 7:
There is no substitute for PFA, ETFE and PVDF for electric heater applications, from the viewpoint of heat resistance and durability

	
	
	Answer to specific info request 8:
There is no substitute for PFA, ETFE and PVDF for electric heater applications, from the viewpoint of heat resistance and durability
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	Date:
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Content:
Environmental emissions
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Japan Grease Institute (JGI)
Org. country:
Japan
Attachment:

 
	General Comments:
We will submit a brief document on environmental emissions of fluorinated grease.
JGI member company will also submit comment for fluorinated grease.
Please refer to 1st comment from us.

	
	
	Answer to specific info request 2:
Please see attached document.

	
	
	Answer to specific info request 3:
Please see attached document.
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Type:
Individual
Country:
Sweden
	General Comments:
Extremt viktigt att utsläpp av kemikalier som finns kvar i naturen länge utan att brytas ner stoppas så att våra barn får möjlighet att växa upp utan att exponeras för dessa kemikalier. Ökade priser eller att varor blir sämre spelar ingen roll i jämförelse med vikten av människors hälsa och välbefinnande.



	6534
	Date:
2023/08/06  17:17
Content:
Scope or restriction option analysis
Baseline
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
Industrial Plastic Piping Systems made from Fluoropolymers (FPs) are used for conveyance of critical media (e.g. high purity water and/or harsh chemicals) from high-tech industries (related to Green Deal, digitalization etc.) to wide-spread basic chemical industry uses. Other piping materials (such as Polypropylene or PVC) are being used for water treatment in general.
All these piping systems do need Sensors (such as measurement of flow, temperature and pressure, pH/ORP, dissolved oxygen, conductivity) for (quality) control and efficiency.
Sensors for the upper tier and higher measurements quality levels depending on the specific use contain many different PVDF, PTFE mechanical components as well as FKM gaskets.
We can prove on selected practical use cases with our research, that there are currently no technical alternatives (polymeric/non-polymeric) in the upper tier of our specific uses. It is to be considered that the product range contains 1000+ different products and the use is heavily regulated by customers (e.g. Semicon), standards and use-specific audited certification schemes.

	
	
	Answer to specific info request 1:
Sensors in Plastic Piping System with mechanical PTFE/PVDF components with using FKM gaskets • Semicon Use – conveying (ultra) high-purity water and harsh chemicals • Chemical (Processing) Industry – in general, conveying a defined set of very harsh chemicals. Many more uncounted sub-uses in e.g. metal pickling, various manufacturing facilities, distribution companies etc. however, technical reasoning is linked to the same harsh chemicals as we will show • Further uses/sub-uses are in Water treatment in general, Food production, Life science applications, Energy etc.

	
	
	Answer to specific info request 7:
Semicon: Fluoropolymer piping (high-purity water/harsh chemicals) are an essential piece of any upper level Semicon Manufacturing Plant. The demanded extreme high quality of the media conveyed is directly related to the microchip yield rates; even more so with next generation of micro-chips (e.g. nm bandwidth, energy consumption) This is specifically to raise awareness for Sensor products, please refer to our attachments with regard to technical alternatives (confidential/non-confidential) already made in our ECHA response #4039. The socio-economic impact on our side is rather small relative to all our high tech/-quality customers with huge impact on their industrial processes.

	
	
	Answer to specific info request 8:
Many sectors/uses are mentioned in the matrix (Table A.1 of Annex A) however, piping systems in these sectors/uses are rarely mentioned in the restriction dossier or missing completely.  Chemical Industry: The missing sub use is conveyance of certain harsh chemicals. However, these chemicals are used in uncounted widespread sub-uses (e.g. see our sample on metal pickling). Although they do not belong directly to the sector "Chemical Industry", we list them there as new sub-uses, because the driving force with our specific chemicals is the same. Water treatment in general, Life Science, Food production: Above certain customer requirements, levels the named Sensors are needed to ensure quality and efficiency of the respective processes  This is specifically to raise awareness for Sensor products, please refer to our attachments with regard to technical alternatives (confidential/non-confidential) already made in our ECHA response #4039. The socio-economic impact on our side is rather small relative to all our high tech/-quality customers with huge impact on their industrial processes.
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
The confidential attachment is needed to provide requested data and research protecting our internal know-how and commercial market interest. Plus our financial interests with regard to used FP tonnages and general company/financial information.
	General Comments:
The proposal does not cover uses of PFAS containing lubricants for the installation of Piping Systems for example in manufacturing plants (e.g. painting equipment in automotive production) or repair couplings (e.g. water lines). These lubricants are used in our manufacturing of piping products for specific uses or during installation on the construction side.

	
	
	Answer to specific info request 1:
Our comments are related to many use/sub-uses of Lubricants which have not specifically identified • Painting equipment (e.g. automotive industry) – specific lubricants are specified for piping products which shall not disturb high quality painting processes.  • Repair of water lines (e.g. water utilities) – specific lubricants are specified for installation of repair couplings, obviously drinking water complaint but existing alternatives (e.g. silicones) are not allowed as they may cross-contaminate the PE welding procedures These are just to samples of many customer uses which have not been identified; there might be many more because piping systems are used everywhere.

	
	
	Answer to specific info request 8:
Many sectors/uses are mentioned in the matrix (Table A.1 of Annex A) however, piping systems in these sectors/uses are rarely mentioned or the respective uses are missing completely.  Lubricants based on Silicone are often used for the installation of piping system however, Silicone is extremely resilient on surfaces (which is good) but is as well a no-go for specific uses. There are currently no know technical alternatives. 1) Industrial Painting Equipment (e.g. for automotive industry): Any Silicone contact for plastic piping products and needed lubricants for valves) is strongly forbidden as it jeopardizes class A painting of automobiles 2) Water Utilities (repair couplings for water leakages): Any Silicone lubricant on products or during installation is strongly forbidden as it contaminates the welding area of PE piping too easily leading to (long-term) leakages. Please refer to our attachment for our argumentation on benefits, discussion of alternate solution and socio-economic impact.
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	Date:
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Content:
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
JOB GmbH
Org. country:
Germany
Attachment:

 
	General Comments:
See attached comprehensive presentation (Request for exemption for E-Bulb - "The world's smallest fire extinguisher")

	
	
	Answer to specific info request 1:
See attached comprehensive presentation (Request for exemption for E-Bulb - "The world's smallest fire extinguisher")

	
	
	Answer to specific info request 2:
See attached comprehensive presentation (Request for exemption for E-Bulb - "The world's smallest fire extinguisher")

	
	
	Answer to specific info request 5:
See attached comprehensive presentation (Request for exemption for E-Bulb - "The world's smallest fire extinguisher")

	
	
	Answer to specific info request 6:
See attached comprehensive presentation (Request for exemption for E-Bulb - "The world's smallest fire extinguisher")
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Type:
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Org. type:
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Org. name:
<redacted>
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Japan
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Yes
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	General Comments:
Supports the statement made by JVMA on the issues of proposed restriction, as per attached in Section IV.
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	Date:
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Environmental emissions
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Brugg Pipes
Org. country:
Switzerland
	General Comments:
Referring to the use of HFOs as a blowing agent for the production of insulated pipes, most notably for the manufacturing of the insulation material of such insulated pipes: Insulated pipes for the use of district heating and cooling (DHC) are composed of so called medium pipes which are surrounded by a thermal insulation material (most typically polyurethane foam) which is covered by a jacket of typically polyethylene. The medium pipes consist of steel or are of a polmeric nature. Those insulated pipes are at the heart of any district heating (or cooling) network. The pipes are laid underground and remain in service for 30 - 50 years. During operation hot water (the energy transporting medium) is transported from the centrally located heating station towards the consumers (typically residential buildings to be heated).
In this use case HFO can be used as a blowing agent for the insulating foam. It is important to understand that the HFO remains inside the foam for the entire life-time of the insulated pipe and is not emitted to the environment. The HFO is a functional part within the insulated pipe and serves the specific purpose to reduce the energy losses during operation, and it performs that task better than any known technical alternative available today. The energy savings over the life-time of the products are significant, especially when looking not only at one specific network which is already in operation but when taking into acount the increase which is planned for DHC solutions in the coming years in order to save reach the EU climate targets.

	
	
	Answer to specific info request 1:
Application of fluorinated gases, sub section "foam blowing agents".

	
	
	Answer to specific info request 2:
a) Sub use "foam blowing agents".  b) The HFO is used as a blowing agent for the production of  the insulating foam around the medium pipes. During production itself only minor amounts are being leeased to the exhaust, a few percent. When the insulated pipe becomes part of a district heating (or cooling) network is is buried underground and remains there for its entire lifetime. That is typically more than 30 years, often even 50 years. The insulated pipes aty in the ground undamaged. When this network is being dismanteled the insulated pipes are disposed off. The steel pipes can be recycled, also the polyethylene jacket can be reused. According to the state of the art the insulating foam is being incinerated. During incineration the HFO will be decomposed, the final decomposition products being carbon dioxide and hydrofluoric acid (like with any fluorine containg organic compound). All acidic gases (as the hydrofluoric acid) are being retained by acid scrubbers. In the end no further HFO is released to the environment.

	
	
	Answer to specific info request 3:
The HFO is used as a blowing agent for the production of  the insulating foam around the medium pipes. During production itself only minor amounts are being leeased to the exhaust, a few percent. When the insulated pipe becomes part of a district heating (or cooling) network is is buried underground and remains there for its entire lifetime. That is typically more than 30 years, often even 50 years. The insulated pipes aty in the ground undamaged. When this network is being dismanteled the insulated pipes are disposed off. The steel pipes can be recycled, also the polyethylene jacket can be reused. According to the state of the art the insulating foam is being incinerated. During incineration the HFO will be decomposed, the final decomposition products being carbon dioxide and hydrofluoric acid (like with any fluorine containg organic compound). All acidic gases (as the hydrofluoric acid) are being retained by acid scrubbers. In the end no further HFO is released to the environment.
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
confidential business information and protection of know how
	General Comments:
additional information to our already uploaded contribution

	
	
	Answer to specific info request 1:
Lubricants

	
	
	Answer to specific info request 2:
information provided in main document

	
	
	Answer to specific info request 3:
information provided in main document

	
	
	Answer to specific info request 5:
information provided in main document

	
	
	Answer to specific info request 6:
information provided in main document

	
	
	Answer to specific info request 8:
information provided in main document
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	Date:
2023/08/07  09:45
Content:
Baseline

Type:
Individual
Country:
Germany
Privacy statement:
we and all the products we deliver to magna are reach conform
	General Comments:
we a
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	Date:
2023/08/07  09:57
Type:
Individual
Country:
Korea, Republic of
Attachment:

 
<redacted>
	General Comments:
-
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	Date:
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Content:
Scope or restriction option analysis
Hazard or exposure
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Verband der Mineralfarbenindustrie e.V.
Org. country:
Germany
Attachment:

 
<redacted>
	General Comments:
Siehe hochgeladene Datei, Eingabe VdMi, in Sektor IV and V
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	Date:
2023/08/07  10:11
Content:
Scope or restriction option analysis
Hazard or exposure
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Eurocolour e. V.
Org. country:
Germany
Attachment:

 
<redacted>
	General Comments:
See uploaded file, input Eurocolour, in sector IV and V
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	Date:
2023/08/07  10:39
Content:
Scope or restriction option analysis
Other socio economic analysis (SEA) issues

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
Attachment:

 
<redacted>
Privacy statement:
The sliding test result data attached to Section 5 is our company's own method of evaluation and shall be treated confidentially to prevent disclosure of information to competitors. Also, PDF "Public Consultation-Sec. V_Supplementary Doc. " is classified as confidential because it lists the name of the company that has business with our company.
	General Comments:
Daido Metal Co. Ltd. supports the statement made by FCJ on the issues of proposed restriction, as per attached in Section IV.

	
	
	Answer to specific info request 1:
Plain bearings are manufactured as final products containing PFAS. Plain bearings are widely used in sliding mechanical devices such as automobiles, construction machines, hydraulics, air conditioning, aviation, and wind turbines. The Plain bearing field is not described in ECHA: The Annex 15 Restriction Report (Table9).

	
	
	Answer to specific info request 2:
PTFE, PFA, and FEP are used in the final product, and because they are chemically stable, they are not released into the air, exposed to employees, or discharged into water during the manufacturing process. There is no information on disposal after shipment as a product because it covers a wide range of fields.

	
	
	Answer to specific info request 6:
Topic for "a": There is no information on PFAS for Plain bearing applications in the  proposed restrictions. PTFE, PFA and FEP are used in the plain bearing field.  The below amount was recent year used.   PTFE (Polytetrafluoroethylene) used is 2.7 tons per year. PFA used is 0.1 tons per year.  FEP used is 0.1 ton per year. Emission is Zero for above three substances.   Topic for "b": PTFE is the material with the lowest friction coefficient among the solids that exist to date and is the most suitable material for plain bearings. Since it is inert to chemicals, PTFE does not react even if an additive is added to a lubricating oil and etc, used with a plain bearing in a sliding part of a machine, and thus can function as a sliding material of a plain bearing. It has a melting point of 327°C, and It can be used for sliding in a dry environment without lubricating oil and heat generation up to 260°C. Therefore, it has heat resistance that can withstand even rotating parts of machines. PFA is a melt type resin with the same performance as PTFE, and is mixed with PTFE. As described in Patent No. JPB-1986052322(refer Sec. IV), the effect of PFA is to improve the resistance to cavitation erosion by strengthening the matrix resin (PTFE), so that the abrasion resistance of the sliding material can be achieved without impairing the friction characteristics of the PTFE. The strengthening of the matrix is possible because it is made of the same fluororesin as PTFE. FEP has the same effect as PFA.  Topic for "c": Refer Sec. V attached documents. (PDF: Public Consultation-Sec. V_Supplementary Doc.)  Topic for "d": PTFE has the lowest coefficient of friction of any material that exists to date, so there is currently no substitute.  Topic for "e": We have examined alternatives to resin materials, which are generally said to have low friction coefficients. Sliding test results are attached to Section 5. Compared with PTFE, the friction coefficient is more than three times higher than PTFE, and it is confirmed that it cannot be simply replaced as a sliding material for sliding bearings.  Topic for "f": Unknown, since no replacement exists.  Topic for "g": Refer Sec. V attached documents. (PDF: Public Consultation-Sec. V_Supplementary Doc.)



	6545
	Date:
2023/08/07  11:20
Content:
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Type:
BehalfOfAnOrganisation
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Academic institution
Org. name:
Oulu University Hospital
Org. country:
Finland
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	General Comments:
-
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	Date:
2023/08/07  12:07
Content:
Baseline
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Austria
Company name confidential:
Yes
	General Comments:
Hello all, we use components from material Vespen in our space craft applications and they do not exist on the earth

	
	
	Answer to specific info request 1:
Components from material Vespel are used in space applications and final product will not physically exist on earth
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Studien Waste Incineration PFAS/Fluoropolymers – Stand 30.06.2023



		The decomposition and emission factors of a wide range of PFAS in diverse,

contaminated organic waste fractions undergoing dry pyrolysis, Journal  of Hazardous Materials, 454 (2023) 131447

		

https://doi.org/10.1016/j.jhazmat.2023.131447 



		The first quantitative investigation of compounds generated from PFAS, PFAS-containing aqueous film-forming foams and commercial fluorosurfactants in pyrolytic processes - ScienceDirect

		



		

		Giraud, R., Taylor, P. Huang, P. (2021). Combustion operating conditions for municipal Waste-to-Energy facilities in the U.S.. Waste Management (132) 124-132. https://doi.org/10.1016/j.wasman.2021.07.015.



		auch unter Bedingungen der Hausmüllverbrennung nach dem Stand der Technik bei einer Mindestverbrennungstemperatur von 850°C zu anorganischem Fluorid umgewandelt (Aleksandrov K. et al. 2019):

		(schon im ZVEi verteilt, kam über FEC)



https://www.sciencedirect.com/science/article/pii/S0045653519306435



		Die 17. Bundesimmissionsschutzverordnung (17. BImSchV) schreibt eine Mindestverbrennungstemperatur von 850 °C vor. (Paragraph 6, (1)):

· 1.100 °C, wenn Halogenanteil im Abfall > 1%

· Laut Bund sind bei vielen PFAS-haltigen Produkten und in Siedlungsabfällen der Fluorgehalt deutlich geringer als 1 %. 

		https://www.gesetze-im-internet.de/bimschv_17_2013/BJNR104400013.html



		Verbrennungsanlagen arbeiten typischerweise zwischen 600-1600 °C:



		https://www.sciencedirect.com/science/article/pii/S2095809917300796



		Mind. 1.100°C über 2 Sekunden zur vollständigen Spaltung der meisten PFAS (Yamada T. et al. 2005):

		https://www.sciencedirect.com/science/article/abs/pii/S004565350500425X



		lässt vermuten, dass kürzere PFAS höhere Verbrennungstemperaturen benötigen:

1) Komplette Mineralisierung bei Temperaturen > 1000°C:

2) Mineralisierung von Tetrafluormethan (CF4) von mehr als 1.400°C (Tsang W. et al., 1998): und/oder 90 % an CF4 zerstört bei 1295 °C

		1) https://www.tandfonline.com/doi/abs/10.1080/00102209808952095

2) Combustion of C1 and C2 PFAS: Kinetic modeling and experiments (tandfonline.com)



		Verbrennung von PFOA, PFHxA, PFOS bei verschiedenen Temperaturen (800, 900, 1000). Fazit: bei höheren Temperaturen (1000 °C) keine Bildung von fluorierten Nebenprodukten

		Residual organic fluorinated compounds from thermal treatment of PFOA, PFHxA and PFOS adsorbed onto granular activated carbon (GAC) | SpringerLink



		In Schweden: mind. 850 °C (bis 1100°C):

		FULLTEXT01.pdf (diva-portal.org) (Abschnitt 2.4.1)



		99% an PFOS bei 600°C zerstört (Taylor & Yamada, 2003):

		https://cswab.org/wp-content/uploads/2019/02/Taylor-PFAS-3M-Study-Incineration-PFAS-Degradation2000-Degrees-Fahrenheit-40-seconds-2003.pdf



		99.9% of PFAS (PFOA, PFOS, and PFHxS) bei 350-400°C entfernt (in einer Woche:

		https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8375574/



		90 % PFOA und PFOS entfernt durch Pyrolyse bei 500-600 °C

		Removal of PFASs from biosolids using a semi-pilot scale pyrolysis reactor and the application of biosolids derived biochar for the removal of PFASs from contaminated water - Environmental Science: Water Research & Technology (RSC Publishing) aus Recent advances on PFAS degradation via thermal and nonthermal methods - ScienceDirect



		Auch interessant, dass gleichzeitig an Methoden gearbeitet wird, die eine vollständige Mineralisierung von PFAS unter ziemlich milden Bedingungen erlauben (40-120 °C):

		https://www.science.org/doi/10.1126/science.abm8868



		

		



		PFAS-Contaminated Wastewater Treatment



		Zusammenfassender Artikel zu „REMOVAL OF PFAS FROM WASTEWATER THROUGH ADSORPTION AND SORBENT INCINERATION“:

		https://www.ghd.com/en/about-us/examining-thermal-destruction-for-pfas-waste.aspx#:~:text=The%20United%20States%20Environmental%20Protection,in%201%20second%20residence%20time



		Wiederverwendbares Polymere mit Metallocenen um Wiederholt PFAS aus Flüssigkeiten zu entziehen, bis in den ppb Bereich

		https://pubs.acs.org/doi/pdf/10.1021/acsami.3c01670

Universität Saarbrücken, 2023
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PFAS-Verbot



Geplantes PFAS-Verbot lässt alle Alarmglocken läuten



Das von der EU geplante umfassende PFAS-Verbot würde die industrielle Produktion teilweise auf den Entwicklungstand von 1950 zurückwerfen. Die Qualität der Grundversorgung der Menschen wäre an vielen Stellen gefährdet. Der Maschinenbau fordert daher einen anderen, strikt risikobasierten Ansatz der Regulierung.

Press Release

21.06.2023



Fluorpolymere kommen in vielen Dichtungen, Ventilen, Schläuchen oder Kompressoren zum Einsatz. 

© shutterstock

Das von der EU-Kommission geplante Verbot von mehr als 10.000 chemischen Stoffen der PFAS-Gruppe lässt im mittelständisch geprägten Maschinen- und Anlagenbau alle Alarmglocken läuten. Da Fluorpolymere (Teilgruppe der PFAS: Per- und Polyfluoralkylsubstanzen) in vielen Dichtungen, Ventilen, Schläuchen oder Kompressoren zum Einsatz kommen, und es zumeist keinen adäquaten Ersatz für diese Stoffe gibt, "wären fast alle Maschinenbaufirmen in unterschiedlichem Maß von diesem Verbot betroffen", sagte Dr. Sarah Brückner, Leiterin VDMA Abteilung Umwelt und Nachhaltigkeit, auf einer PFAS-Infoveranstaltung des Verbands. "Wir würden mit den alternativ zur Verfügung stehenden Materialien zum Teil auf den Entwicklungstand von 1950 zurückgeworfen", warnte Brückner.

Fast 500 Mitgliedsfirmen nahmen an der Veranstaltung teil - ein Rekordwert, der die große Betroffenheit der Branche deutlich macht. "In dieser Regulierung findet keine angemessene Differenzierung statt, es ist ein Generalangriff", warnte Dr. Matthias Peters, Manager Global Materials & Compliance von Trelleborg Sealing Solutions. Eine Konsequenz eines so umfassenden Verbots wäre, dass die Qualität der Grundversorgung der Menschen mit Blick auf Gesundheit, Sicherheit oder Nahrung leiden würde, weil industriele Prozesse gefährdet wären, erläuterte er.
 



„Fast alle Maschinenbaufirmen wären in unterschiedlichem Maß von diesem Verbot betroffen.“

Dr. Sarah Brückner, Leiterin VDMA Abteilung Umwelt und Nachhaltigkeit

Unternehmen fordern strikt risikobasierten Ansatz der Regulierung
Der VDMA fordert daher einen strikt risikobasierten Ansatz der Regulierung. "Es gibt PFAS-Stoffe, die kein relevantes Risiko für Mensch und Umwelt darstellen, aber die Langlebigkeit und Sicherheit vieler industrieller Produkte und Produktionsprozesse garantieren. Diese PFAS-Gruppen müssen vom Verbot ausgenommen werden. Einzelausnahmen für bestimmte Produkte wie zum Beispiel Wärmepumpen führen in die Irre, weil es allein schon im Bereich der grünen Technologien Tausende solcher Ausnahmen geben müsste", betonte Brückner. "Die EU-Behörden überschreiten ihr Mandat. Sie dürfen Stoffe, von denen kein relevantes Risiko ausgeht, nicht verbieten", ergänzte Peters. 

Unterscheidung zwischen Konsumprodukten und Industrieanwendungen
Derzeit laufen unter der Regie der EU-Behörde ECHA öffentliche Konsultationen zum geplanten PFAS-Verbot. "Der VDMA begleitet als größter Industrieverband in Europa dieses Thema seit über 3 Jahren, quasi von der ersten Sekunde an. Wir haben uns bei allen Konsultationen beteiligt und Input geliefert. Aber wir erleben jetzt das komplexeste Verfahren im Bereich der Stoffbeschränkung, das wir in den vergangenen 25 Jahren gesehen haben", sagte Peters. Ergebnis dieser Konsultationen soll „ein maßgeschneiderter Vorschlag zur PFAS-Beschränkung sein“, hieß es auf der Veranstaltung. "Wenn die EU dieses Versprechen ernst nimmt, müssen zum einen die sogenannten 'polymers of low concern' erlaubt bleiben. Zum anderen muss die Regulierung viel deutlicher zwischen Konsum- und Industrieprodukten unterscheiden", forderte VDMA-Expertin Brückner. "Komponenten, die tief im Inneren einer Maschine verbaut sind und ordentlich entsorgt werden, dürfen nicht mit Teflonpfannen oder Skiwachsen gleichgesetzt werden!"

PFAS-Infoseite

Mehr Informationen zum Thema PFAS finden Sie hier.

Kontakt



Holger Paul

Leiter Kommunikation und Pressesprecher



holger.paul@vdma.org



+49 69 6603-1922
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Brussels, 04.08.2023

1t EEB submission to uPFAS Public Consultation

This statement is prepared by the European Environmental Bureau (EEB), a network
representing civil society interests to protect human health and the environment. With this
contribution we aim to support an ambitious uPFAS restriction by providing further arguments
on hazard aspects, strengthening legal justification for a broad restriction, and presenting
additional information on scientific evidence that we think deserve more attention.

EEB supports the dossier submitter (DS) regarding the goal to assess the risk coming from PFAS
substances throughout their entire life cycle, as well as choosing for the dossier a wide scope,
including Fluoropolymers.

Industry argues for an exemption from the scope for products and uses which they consider as
“safe” during the use-phase, which we'd like to respond to with a clarification of our
interpretation of REACH Art. 2 (2). The fact that REACH is according to this article not applied to
waste does not mean that the waste stage of a substance is outside the scope of REACH.
Guidance documents on the considerations of recycling show that ECHA includes the End of Life
(EoL) aspects in the assessment of substances. The DS stated themselves that “Like for other
polymers, fluoropolymer microplastics can be formed during their use phase or end-of-life
phase. It is therefore important not only to look at the use phase but the whole life cycle of
fluoropolymers.” (ECHA 2023 b, p. 219). The consideration for the entire life cycle is supported by
the line of argumentation also applied in previous restriction dossiers such as the one for PFAS
in firefighting foams' and the intentionally added microplastics?3. This aspect also supports the
decision to keep F-gases and their breakdown products such as TFA in the scope, since their
different life cycle stages add to emissions and thus to the risk of PFAS in the environment.

We further support the idea that the restriction applies also for areas that are covered under
other legislation. What industry often suggests is an interpretation of REACH Art. 2 in which
REACH in general does not apply to substances covered by other legislation. This is, however,
wrong, as Art. 2 is much more complex and nuanced, and this should be acknowledged.
Furthermore, Art. 2 does not explicitly refer to the F-gas regulation, what takes away the base for
arguing in favor of an exemption of F-gases from the scope based on the argument mentioned
above. Finally, FPs are obviously covered by REACH, since not needing to be registered (REACH
Art. 2(9)) does not mean they are not covered by restrictions under REACH, otherwise Side-Chain
Fluorinated Polymers would not be covered by the PFHXA restriction either.

T “This will also ensure the grouping covers collectively the PFAS in its lifecycle from stock and precursors to the terminal
persistent breakdown products (sometimes termed ‘arrowhead’).” (ECHA 2023c, p. 14).

2 “RAC also considers that releases associated with the construction and end of life disposal of artificial pitches is relevant
to consider, as this may lead to releases of microplastics in addition to those that occur during the service life of the
pitch.” (ECHA 2020, p. 57)

3 “Microplastics have a concern similar that (sic) posed by the PBT/vPvB substances with non-threshold effect level. In
this case, according to REACH regulation, manufacturers and importers shall minimise releases by applying the best risk
management measures and OC throughout the life-cycle of the substance.” (ECHA 2020, p. 71)
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The claim by industry that a restriction is not needed as other pieces of legislation can address
all life cycle stages is misleading. It is correct, that PFAS could be and is already addressed by
different pieces of legislation besides REACH, but the conclusion that a restriction is not needed
is false, as the following arguments lay down.

The DS has presented a discussion of possible regulatory measures to reduce the risk from PFAS
for human health and the environment. This includes a consideration of other regulations
outside REACH and CLP, including e.g. the Directive on the quality of water intended for human
consumption (DWD), waste legislation, the Directive on industrial emissions (IED), etc. (ECHA
20233, p. 70 ff.). The DS concluded that “A restriction is considered the most effective and
efficient way to manage such a large and complex group of substances that are used in
numerous applications” and since it also covers imported articles (ECHA 20233, p. 74). Further,
“these regulations could not prevent the manufacture, placing on the market and use of PFASs”
(ECHA 2023a, p. 70) which the DS finds to be essential to reach a high level of protection. This
analysis justifies in our opinion very well why the PFAS issue is not left to deal with for other
legislation.

Also the argument by critics of a restriction that PFAS could be and is already “covered” by other
legislation further says not much. Coverage could mean that certain emission levels and
monitoring demands during the manufacturing stage are set (as in the IED) or that maximum
concentrations for common exposure pathways to humans (as in the DWD) are defined. This,
however, does not mean that a piece of legislation sufficiently addresses the issues identified.
The last point was already raised in the key issue discussion in RAC where the DS elaborated on
their proposed exemption of the PPP, BP and MP from the scope with the justification that the
respective regulations address the persistency issue. We interpret this in the way that if a non-
REACH regulation that affects a substance does not sufficiently address the identified risk at the
substance level, then the development of a restriction that includes the substance is justified
(see REACH Article 2 argument above). We question whether the level of safety achieved in these
three regulations is sufficient to justify their exemption from the scope.

References

ECHA (2023a): Annex XV Restriction report - Per- and polyfluoroalkyl substances (PFASs).
https://echa.europa.eu/documents/10162/f605d4b5-7c17-7414-8823-b49b9fd43aea

ECHA (2023b): Annex XV Restriction report - Per- and polyfluoroalkyl substances (PFASs). Annex
B Information on hazard and risk. https://echa.europa.eu/documents/10162/6f4a2076-7221-
67a3-64f7-c67cc307f59¢

ECHA (2023c): RAC opinion on an Annex XV dossier proposing restrictions on PFAS in firefighting
foams https://echa.europa.eu/documents/10162/9a785928-3fbd-a230-cffa-7b8590240d69
ECHA (2020): RAC & SEAC Opinion on an Annex XV dossier proposing restrictions on
intentionally-added microplastics https://echa.europa.eu/documents/10162/b4d383cd-24fc-
82e9-cccf-6d9f66ee9089
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Legal arguments pro P-sufficiency
This is not the first time that the industry has tried to downplay the high concern of persistency,
by requiring further properties of concern to recognize the consideration of a restriction as
justified (FFP4EU 2023). The practice of previous restrictions such as the one on intentionally
added microplastics (ECHA 2020, p. 46) showed however, that this argument is not
substantiated. The risk posed by microplastics was assessed based on: (i) their long-term
persistence in the environment and (ii) the potential for this to give rise to a non-reversible
pollution stock that is associated with environmental and/or human health risk. RAC confirmed
the relevance of that approach, and found that the risk at stake justified a restriction in the
framework of Article 68.1.
Some critics specify further that they see the development of an Annex XV dossier based on
Article 68.1 not justified if it doesn't refer to hazard classes defined under the CLP. The practice
of previous restrictions such as the DINP and DIDP restriction (restriction 52) from 2003, as well
as more recent examples such as intentionally added microplastics. Also the restriction of
Octamethylcyclotetrasiloxane (D4) and Decamethylcyclopentasiloxane (D5) (restriction 70) was
based on the criteria of vPvB and PBT (COM 2018), which are not hazard classes in CLP (ECHA
2019, p. 26f.). Hence REACH enables the restriction of chemicals of which properties may not fit
in the CLP categories, but which are still of concern due their intrinsic properties, and likely to
pose an unacceptable risk to health or the environment. Persistence on its own is a serious
concern that deserves the same treatment as the one applied to microplastics or other PFAS
restrictions. Although persistency itself is sufficient to justify a restriction, the (self-)classification
of 357 PFAS (ECHA 20234, p. 21) for at least one of the five human health endpoints considered
of most concern (Carc., Muta., Repr., Lact., STOT RE), supports the argument, that many PFAS
have hazardous properties that also CLP covers.
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Fluoropolymers are polymers of concern
Fluoropolymer manufacturers claim that the majority of the chemicals they produce should be
considered polymers of low concern following the OECD criteria and that PFAS emissions from
manufacturing and end of life stages can be adequately managed through voluntary measures
to be adopted by industry and other legislations (Korzeniowski et al., 2022).
The OECD criteria on polymers of low concern were developed in the 90s, as well as similar
criteria adopted in other jurisdictions. However, scientific evidence and understanding of the
hazards of polymers to human health and the environment has advanced in the last three
decades (Groh et al. 2023).
For example, the OECD criteria threshold for molecular size (1000 Da) has been challenged by
recent evidence showing systemic intake of higher molecular weight polymers, in particular in
presence of enhancers. The OECD criteria threshold for oligomer content (2-5%) is way too high
compared to REACH Regulation’s threshold for considering a SVHC (0.1%). OECD criteria have
focused on acute toxicity, however an increasing number of studies show chronic toxicity caused
both by mechanical and chemical impacts of polymers. For example, chronic exposure to
polymers and particles can induce local inflammatory reactions and other biological responses,
even at very low uptake levels. Furthermore, chronic exposure to polymers is related to non-
systemic toxicity manifestations. Scientists also highlight that OECD criteria do not consider that
the mechanical degradation/weathering of polymers can also give rise to unknown and
unexpected products and therefore the toxicity of the whole chemical mixtures released by
polymers should be tested for chronic toxicity instead of only the virgin polymer (Groh et al.,
2023; Almroth et al., 2021). Given the new scientific evidence, the OECD has recently started a
process to update its criteria.
The severe pollution surrounding fluoropolymer manufacturing sites in the EU (Le Monde, 2023)
gives testimony of the lack of capacity of the PFAS industry to avoid environmental emissions
through voluntary commitments. The IED, which should avoid emissions during the
manufacturing stage, does not cover all PFAS and depends on local authorities' views when
establishing emission values.
Waste containing fluoropolymers is not labeled and therefore can't be differentiated from other
waste streams, ending in landfills, municipal incinerators or recycling schemes. As stated in the
Annex XV dossier, fluoropolymers are the main group of PFASs to enter the waste stage and
waste stage emissions are highly uncertain. According to European waste statistics there are
significant differences between EU Member States regarding the share of waste directed to the
different treatment options of landfilling, incineration and recycling. Each of these waste
treatment options however come along with their own risks of different type, but all risk
reduction measures taken there can only address the end-of-pipe. A better way to address it is
by restricting the substance from the beginning, as also the waste hierarchy supports, by
prioritizing to avoid waste.
Therefore, given the concerns on the PFAS emissions of fluoropolymers during their whole life-
cycle (Lohman et al, 2020), we consider that the dossier submitter's proposal to include
fluoropolymers in the restriction with derogations for specific uses is the most effective
approach to protect people and the environment.
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Information on emissions from the End of life was one of the central gaps identified in the Annex
XV dossier (reference). Below we highlight some findings that we think deserve more attention
and some new evidence from literature on that matter .

Microplastics
The uPFAS Annex XV dossier mentions the release of PFAS as microplastics as one potential
pathway to end up in the environment (ECHA 2023b, p. 30). Scientists are still trying to
understand better the concerns related to MPs, but adverse effects are expected. Both, the
fluoropolymeric microplastics as well as non-fluorinated microplastics containing PFAS add to
the marine pollution, which is well documented in literature cited in the dossier (ECHA 2023b, p.
108). What we ask to be considered in the discussion is the twofold issue related to PFAS and
microplastics.
Firstly, microplastics coming from fluoropolymers cause a concern just as microplastics in
general, but further have some relevant characteristics. The most prominent fluoropolymer PTFE
has a higher density (2.1-2.3 g/cm3) than seawater and freshwater, causing it to settle in
sediment faster than other MP (ECHA 2023b, p. 221). This aspect should be given greater
attention because the settlement in the sediment hampers the removal from the environment
since human clean-up activities focus rather on the water surface and the upper water layers.
This adds up to the environmental stock of pollution, which the DS acknowledged as an issue®.
Further, a recent publication by Pramod Bahadur et al. (2023) studied six different human cell
lines, which are representative of tissues and cells that directly or indirectly come into contact
with MPs, and which were exposed to two different sizes of irregular shape PTFE microplastics
(average diameter of 6.0 or 31.7 um). The authors findings suggest that microplastics from PTFE
associated toxicity may be specifically linked to the activation of the ERK pathway, which
ultimately induces oxidative stress and inflammation. This shows that there is indication that

4 “if releases of PFASs are not minimized, humans and other organisms will be exposed to progressively increasing
amounts of PFASs until such levels are reached where effects become inevitable” (ECHA 2023a, p.13.)
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Fluoropolymers are having concerning effects on human health and that therefore should not be
excluded from the scope of the restriction.

Secondly, microplastics pose in general a threat to the environment, as they are prone to adsorb
harmful substances, what was already recognized in the RAC and SEAC opinion on the
intentionally added microplastics® (ECHA 2020). Microplastic particles are identified by the DS as
a main transport medium for the global distribution of non-polymeric PFAS included in the
matrix as additives (ECHA 2023b, p. 106). Fluoropolymer MP are however due to their minor
adsorptive properties not a main adsorbing matrix and thus vectors for organic pollutants (ECHA
2023b, p. 220). A systematic review on PFAS in MPs and food contact materials found six papers
in the time from 2010 to 2021 that address the occurrence and sorption/desorption of PFAS on
MPs (Barhoumi et al. 2023). Studies confirm that also PFAS in the environment are adsorbed to
microplastics and transported before being released again (Cheng et al. 2021), (Salawu et al.
2023). Due to their higher log KOC-values (>3.5), long-chain PFASs and cyclic PFAAs seem to be
more prone to be adsorbed by particles (ECHA 2023b, p.109).

In the RAC opinion on microplastics it is stated that “the current scientific consensus on this issue
would suggest that ingestion of microplastics does not significantly enhance bioaccumulation of
POPs or other contaminant present in the environment” (ECHA 20020, p.41). PFOS and MPs were
however detected in the guts of organisms, as the recent study by Navarathna et al. (2023)
shows, suggesting MPs may transport PFAS into organisms after all.

Thermal decomposition
The DS summarizes in Annex B that thermal treatment of waste containing PFAS under
conditions that comply with the BREF for municipal solid waste incineration (850 °C, 2sec
residence) may not be suitable for the destruction of PFAS-containing waste (ECHA 2023b, p.
306f.). And the actual conditions in waste incinerators don't necessarily even comply with the
BREFs. The DS stated further that “Limited PFAS releases from incineration plants are indicated
in literature, and they depend on the type of material and type of incineration. Studies which
take into account practical incineration conditions are scarce” (ECHA 2023b, p. 306f.).
Aleksandrov et al. (2019) tested PTFE combustion under typical waste incineration conditions
and found no statistically significant evidence that the PFAS studied were created during the
incineration of PTFE. The authors thus concluded that conditions of municipal solid waste
incineration for PTFE are not resulting in PFAS emissions. The list of PFAS tested albeit was very
limited and referred to PFAS which were not necessarily expected to be emitted from this
combustion process. It however didn't include the Perfluoroalkanes (PFCs) CF4, C2F6, C3F6, C2F4,
which are also PFAS. Wang (2022) takes in his PhD thesis a closer look at incineration of PFAS and
lists these PFAS as end-products of thermal degradation of PTFE even at temperatures above
850 °C (Wang 2022, p. 125). The PFCs, specifically tetrafluoromethane (CF4) and
hexafluoroethane (C2F6) are also known to be very long-lived greenhouse gases with a high
global warming potential. Wang (2022) identifies a strong implication of fluorinated products to
escape thermal processes and to be released to the environment based on the lack of closed
mass balances (>90% F accounted for) (Wang 2022, p. 16).

5 “Hazards have also been associated with environmental pollutants, such as Persistent Organic Pollutants (POPs) or
metals that adsorb/absorb to microplastic particles in the environment and which may subsequently be released if
microplastics are ingested, leading to enhanced bioaccumulation and/or adverse effects from the ‘transferred’
substances.” (ECHA 2020, p. 41)
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EEB finds the arguments presented here to clearly support immediate action, and not to wait for
end-of-pipe solutions. Instead there is a need to rectify the PFAS issue at source and to develop a
broad and ambitious restriction for all PFAS included in the current scope of the dossier.
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Name of the company: 	Sida Fluoroplastic Co., Limited	                                      Date: 2023.07.27





Overview on Co. SIDA Fluoroplastics: 


Established in 2009, Sida Fluoroplastic Co., Limited,located in Zhejiang, China,  is a comprehensive fluorine materials service provider with R&D, design, manufacture, installation and technical service in one company, such as fluorine plastic profiles, fluorine plastic lining devices, fluorine plastic heat exchanging devices, fluorine plastic molding devices, and so on. The company has accumulated a wide range of international and domestic fluorine materials technology, talents, management and other resource advantages. The company has widely accumulated international and domestic fluorine materials technology, talents, management and other resource advantages, adhering to the business philosophy of pioneering and innovation, integrity and pragmatism, cooperation and win-win situation, scientific and efficient enterprise operation mechanism, relying on strong scientific and technological strength and solid management foundation, through several years of rapid development, has become a well-known domestic and foreign fluorine materials comprehensive service provider.


Currently the company has a employee number of nearly 400, and also the company has first-class technical force. We employ have dozens of researchers with Ph.D. and Masters title, and has a advanced experiment lab for various testing and evaluation of fluoropolymers. It has built a provincial R&D centre and a provincial engineering technology centre, exclusively drafted a number of industry standards, has 77 patents of independent intellectual property rights, including 13 invention patents, and is a national high-tech enterprise.





The purpose of the business:


By working on the fluoropolymer processing for more than a decades, Sida wishes by providing the leading fluoropolymer processed equipment to various industry, Sida could help to create a better world.





Products:


Fluoropolymer lined tank, molded fluoropolymer equipment, fluoropolymer tubes, fluoropolymer sheets, fluoropolymer heat ex-changer





Market fields:


Solar Panel, Lithium battery material, Semiconductor material, Power Plant, Steel manufacturing, Chemicals





Position within the value chain of Fluoropolymers:


The supply chain is from the fluoropolymer raw material (such as PFA,FEP,PTFE), then fluoropolymer semi-finished products( such as sheet, film, tube), then fluoropolymer contained equipments( such as tank, heat ex-changer, distillation tower), then end-users( such as power plant, solar panel manufacturer, chemical plant)
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Tabelle1


			OECD polymer of low concern (PLC) criteria and additional customeer related criteria


			OECD = Organisation for Economic Co-operation and Development


																																													Company: SIDA Fluoroplastics


			Polymers currently in use			Polymer composition			MW, Mn, MWD			Wt-% oligomer			Electrical charge			Reactive functional groups (RFG)			Functional group equivalent weight (FGEW)			Low MW leachables			Water/lipid solubility,octanol water partition			Particle size			Polymer stability			Thermal stability			Abiotic stability			Biotic stability			Acid resistance			Caustic resistance			Solvent resistance





			Fluoropolymer (in general)			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PTFE			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			TFM-PTFE			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			PFA			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			FEP			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ			þ


			Alternative Materials for lining


			PE			ý			þ			ý			þ			þ			þ			ý			ý			þ			ý			ý			ý			þ			ý			ý			ý


			UHMW-PE			ý			þ			þ			þ			þ			þ			þ			ý			þ			ý			ý			ý			þ			ý			ý			ý


			PEEK			þ			ý			þ			þ			þ			þ			þ			ý			þ			þ			þ			þ			ý			ý			ý			þ


			PA 66			ý			ý			ý			ý			ý			ý			ý			ý			þ			ý			ý			ý			ý			ý			ý			ý


			PPS			ý			ý			þ			þ			þ			þ			þ			ý			þ			þ			þ			þ			ý			ý			ý			þ


			PI			ý			ý			þ			þ			þ			þ			þ			ý			þ			þ			þ			þ			ý			ý			ý			þ








			Symbols			Meaning


			þ			Accept


			ý			Not fulfilled


			þ			Accept with limitations


			ý			Nearly not fulfilled


			Legend


			Polymer composition			Polymer composition, structure & elemental composition; including CAS no.


			MW, Mn, MWD			Number average molecular weight and oligomer content are used criteria for PLC assessment. MWD --> polydispersity index


			Wt-% oligomer			Weight % of oligomers < 1000 Da


			Electrical charge			El. Ch. or ionic character can be: anionic, cationic, amphoteric, nonionic; cationic polymers associated with aquatic toxxicity 


			Reactive functional groups (RFG)			Atom or associated group of atoms in a chemical structure that is intended or can be reasonable expected to undeergo facile chemical reaction


			Functional group equivalent weight (FGEW)			FGEW is defined as the ratio of Mn to the number of functional groups in the polymer


			Low MW leachables			Are chemical molecules, either inorganic or organic, that migrate (i.e. leach) out of the polymer


			Water/lipid solubility,octanol water partition			Water solubility = extent to which a compound will dissolve in water; negligible water solubility < 1x10E-6 mg/L = 1 ppt


			Particle size			Particles that are small enough to reach the deep lung upon inhalation are associated with adverse health effects. Polymer particles should be > 5 µm


			Polymer stability			Resistance to physical, chemical, biological transformation. Breaking down into smaller particles is ccritical. Molecules with Mn<1000 Da are capable of crossing cell membranes


			Thermal stability			To be assessed when used as intended or in extreme temperature during dosposal. Theermal stability testing may involve TGA


			Abiotic stability			Polymers are stable, monomers are not. Abiotic degradaton may involve sunlight, water or oxygen.


			Biotic stability			Is assessed by whether the polyymer is degraded by microorganisms under oxygenated (aerobic) or anoxic ( anaerobic) conditions


			Acid resistance			In presence of acid media the polymer may not change its properties significantly


			Caustic resistance			In presence of caustic media the polymer may not change its properties significantly


			Solvent resistant			In presence of solvents the polymer may not change its properties significantly
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Tabelle1


			Socioeconomic effects of Co. SIDA products, in 2022 


			Market segments			Co. SIDA									All customers of Co. SIDA together


						Turnover (mio. EUR)			Profit (EUR)			Employment, jobs			Turnover (mio. EUR)			Profit (EUR)			Employment, jobs


			Semiconductor industry equipment			15			no data			360			800			no data			10000


			Chemical producing industry equipment			15			no data						1600			no data			20000


			Fluoropolymer manufacturer			1			no data						10			no data			600


			Pharmaceutical chemical industry			1			no data						100			no data			20000


			Heatexchanger for powerplants			2			no data						1000			no data			10000


			Heatexchanger for other purposes			3			no data						100			no data			unknown


			Lining & equipment for LiPF6 factories			10			no data						800			no data			1000


			Summary			47						360			4410						61600
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Dieter Berger, M.D., Professor
Resident Physician

Spital Mannedorf

Asylstrasse 10

CH-8708 Mannedorf
Switzerland

e-mail: dieter.berger@hin.ch

Private: Muhlebergweg 12
D-88410 Bad Wurzach

To whom it may concern,

Very recently | heard that the European Union plans to forbid fluorinated polymeres. After 41
years of general and gastro-intestinal surgery with a broad experience in the field of
oncological surgery with multivisceral resections including replacement of visceral arteries
and veins and in the field of hernia surgery | could not believe it. ePTFE-based vascular
prosthesis is absolutely crucial when replacement of eg. the hepatic artery, the protal vein or
the celiac trunc are necessary to provide curative approaches for oncological patients. As the
former president of the German Hernia Society, former president of the Working Group
“Hernia” of the DGAV, the German Society for General and Gastro-Intestinal Surgery, and
guest surgeon in almost all European countries and Asia performing hernia and parastomal
hernia surgery | would like to point out that hernia patients will suffer from a variety of
complications, dramatically reduced quality of live until complication-induced death by that

decision of the European Union.

Dynamesh IPST® is crucial for a variety of patients!

Some patients need a stoma, like an ileostomy, a colostomy or urostomy due to a variety of
benign and malignant diseases. According to data of the ILCO (the German support group
for stoma carriers) there are about 100,000 — 150,000 patients with a stoma in Germany.
Since a long time it is known that around the ostomy a hernia can develop®. Risk factors
have been defined but can mainly not influenced preoperatively?. The frequency of a so-
called parastomal hernia is described to reach at least 30 — 50%3°. More than 80% of these

patients suffer from symptoms, predominantly problems with stoma care leading to





unexpected leakages which means for some patients a complete isolation from other
people®. So it is absolutely clear that patients with a parastomal hernia suffer heavily, and
prevention is better than cure. Previous surgical dogmas concerning the surgical ostomy
formation did not prove to be effective’®. Therefore starting in 2004 there are a lot of studies
and meta-analyses dealing with the question of mesh-based prevention of parastomal
hernias during the creation of the stoma®. These techniques based on the so-called keyhole-
technique which means the use of a flat mesh with a central hole through which the stoma
loop is brought. After promising initial results more recent studies and meta-analyses showed
that the frequency of parastomal hernias could not be diminished significantly'®. The keyhole-
technique only delays the development of the parastomal hernia, but does not prevent it
permanently*. Since 2006 Dynamesh IPST® is available?. Some cohort studies also
demonstrate very promising resultst**°. A very recently finished and well designed
randomized trial (“chimney-trial”) was in fact stopped by the ethical committee in Finland
because the effectivity of that 3-dimensional “funnel-like” mesh lead to the conclusion that it
would be unethical to deprive patients of the prophylactic use of that mesh?®. The final

publication of this study is in preparation at the moment.

The difference to previous studies using the keyhole-technique is clearly given by the 3-
dimensional structure with a funnel, the so-called “chimney-technique”, which inhibits
widening of the central hole induced by shrinkage of the surrounding mesh. For this reason
the keyhole-technique for repair of parastomal hernias demonstrated an unacceptable

recurrence rate, and is therefore abandonned today?'’.

Dynamesh IPST®is also used for the repair of parastomal hernias and proved to be
effective’®!8. An alternative procedure the so-called sandwich-technique is equally effective
but a little bit more difficult to perform*®. So a nation-wide analysis revealed the importance of
the chimney-technique also for repair of parastomal hernias as well as the sandwich-
technique?. Table 1 demonstrates the results of the different techniques used in this study.
So it is absolutely clear that there is no alternative for Dynamesh IPST® or Dynamesh IPOM®

for treatment of parastomal hernias.

The sandwich-technique can only be performed with flat meshes made by
polyvinylidenefluoride. The meshes are placed intraperitoneally and must be elastic for the
sandwich-technique. Sandwich means that 2 meshes are covering each other which
excludes all other products of the market designed for intraperitoneal use because these
products are coated/covered to prevent intraabdominal adhesions. It is absolutely unknown

what happens with the coating/cover, if it gets in contact with a second mesh. Furthermore





the elasticity of uncoated PVDF meshes is crucial for the techngiue and is not provided by

any of the coated/covered alternatives.

In summary parastomal hernia implie severe reduction of quality of life of stoma patients and
should therefore be prevented or adequately treated?!. Scientific data clearly demonstrate
that Dynamesh IPST® is crucial for a lot of patients in terms of prevention and therapy of
parastomal hernia. Dynamesh IPST® cannot be replaced by any other available mesh on the

market.

In terms of treatment aspect, the flat meshes made of polyvinylidenefluoride are the only
meshes which can be used for the so-called sandwich-technique. That technique provides

the most effective treatment of parastomal hernias so far.

| therefore urgently call for time-unlimited exemption for Dynamesh IPST® and all PVDF-

based meshes to ensure adequate treatment options for hernia patients!

Table 1:
Keyhole Sugarbaker Sandwich Chimney
Frequency of use 16.3% 38.8% 15.4% 8.3%
Recurrence rate 35.9% 21.5% 13.5% 15%
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Gore appreciates the opportunity offered by the public consultation process to provide
comments on the Proposal for a Restriction of Per- and polyfluoroalkyl substances (PFAS)
(hereinafter ’Restriction Proposal’).

With this submission, we would like to explain why we believe that a derogation for packaging®
vents used in transport or storage of decomposing chemicals is needed and justified. Further,
we would like to explain why this derogation should be for unlimited time.

The conclusions from our submission are summarised as follows:

- Packaging vents used in transport or storage of decomposing chemicals, such as strong
oxidisers and some disinfectants and agrochemicals are not covered by a derogation of
the Restriction Proposal.

- To the best of our knowledge PFAS-based vents are the only option currently on the
market that can be used to transport or store decomposing chemicals. Our research
presented in this submission, provides evidence that the likelihood of finding
alternative material for this application is extremely low.

- Without a sufficient derogation, safe transport and storage of such chemicals will not
be possible. This will result in increased likelihood of package failure/leakage creating
uncontrolled releases of chemical or potentially shortage of essential products (e.g.,
agricultural and disinfecting products).

|. Derogation Request

Considering the arguments and evidence presented below, Gore respectfully requests to
include the following application-specific derogation in Column 2, paragraph 5 of the
proposed restriction:

Packaging vents used in transport or storage of decomposing chemicals’

Il. Description of the End Use

To clearly define the proposed new derogation, an explanation of end uses, and function of
packaging vents is provided below.

Packaging vents equalize pressure that builds up inside a package as a result of chemical or
biological decomposition. Altitude and temperature changes are additional factors that will
increase pressure build up within packaging’. Without the vent, the packaging may bloat and
eventually burst, which in the worst case could expose transport operators and the
environment to chemicals. Packaging vents are therefore an important safety component of

! The Economic Commission for Europe Inland Transport Committee — ADR 2023, defines “Packaging” as the
means of one or more receptacles and any other components or materials necessary for the receptacles to
perform their containment and other safety functions.

2 Within this submission, a decomposing chemical is to be understood as a chemical that through a (bio)chemical
reaction breaks down into two or more products and one of those products is gas. Another common term for this
is “off gassing”.

3 As the altitude is increased the ambient air pressure is reduced and the intemnal air pressure of the packaging
increases causing the package to bloat. Higher temperature increases the rate of decomposition, which results in
more gas being released within packaging.
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chemical storage and transportation, reducing potential for environmental pollution and
human exposure.

There are many chemicals which may decompose and off gas during transport and storage,
where packaging vents are needed for safe storage and transport. The most common examples

are:
- Dangerous Goods*:

o Hazardous Chemicals categorized as strong oxidisers (e.g., mixtures of
Hydrogen Peroxide, Peracetic Acid or Sodium Hypochlorite). The Agreement
concerning the International Carriage of Dangerous Goods by Road (further
referred as ADR) specifically prescribe venting devices for transport of strong
oxidisers’.

o Hazardous Chemicals not categorized in a specific ADR class but still having a
potential to cause pressure build up®, due to decomposition in higher
temperatures or altitude difference or other reasons.

- Agrochemicals’:

o Pesticides, biopesticides, organic fertilisers and bio-stimulants. Many pesticides
may decompose and create overpressure within packaging, and hence require
venting. The biological agrochemicals can continue to create gasses while they
continue to ferment during storage and shipment because of their organic
ingredients and presence of microorganisms.

- Other hazardous chemicals:

o Decomposing chemicals which are not specifically categorized under the ADR
Regulation, because their level of active ingredients fall below the ADR
concentration limit thresholds. However, they have similar properties as
products listed above, which would lead to packaging failure due to high
overpressure.

“ The term ‘dangerous goods’ refer to those substances and articles that are subject to transport regulations, e.g.,
ADR (transport by road). ADR provide more information on types and classes of dangerous goods in its Annex A
and B

> see ADR point 4.1.4.2 p. 167. Also see more details in section 2 of this submission

¢ See ADR Volume Il, point 4.1.1.8. p. 55. Also see more details in section 2 of this submission

7 Agrochemicals fall under a range of EU and national laws. Two key EU laws that govern them include EU Plant
Protection Product Regulation No 1107/2009 and EU fertilizing products regulation No 2019/1009
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Table 1. lllustration of various packaging vents and their typical position in a closure

Product Illustration

Packaging Vents

Figure 2. Closure

It is important to note that the only PFAS-based material in the type of product illustrated
above is a membrane that sits inside of a body made of other non-fluorinated plastics (usually
HDPE). The body of various shapes and designs (as illustrated in Figure 1) is than plugged into
various types of closures (as illustrated in Figure 2).

Gore is a market leader in the packaging vents with an estimated EU market share of 30-35%.°
We believe that all available packaging vent products on the market, targeting use in transport
and storage of decomposing/off gassing chemicals, currently contain PFAS.

Packaging vents are made of polytetrafluoroethylene (PTFE) and perfluoroalkoxy polymer (PFA)
with other additional PFAS. Most of the components meet the criteria for Polymers of Low
Concern (PLCs), under the definition provided by the OECD Expert Group on Polymers. The
materials used are shown in Table 2 below.

8 Any discussion of markets, shares, or market sizes or shares in this document is preliminary, based on publicly
available information and/or internal estimates, and subject to change. Markets identified are not necessarily
only relevant markets (product or geographic) for antitrust purposes, and shares may be incomplete and not
reflect all competitive sales or all competitors.
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Table 2. Typical PFAS Materials used in Packaging Vents

Gore product Type of PFAS CAS number PLC?
PTFE 9002-84-0 Yes
Packaging
PFA 26655-00-5 Yes
Vents

lll. Reference in Restriction Proposal

Although certain packaging has been researched by the Dossier Submitters (e.g., food contact
packaging, advanced semiconductor packaging or packaging for medicinal/medical device
products), use of PFAS in packaging of decomposing chemicals have not been discussed.

The Restriction Proposal also includes a derogation for reconsideration for ‘PTFE in ophthalmic
solutions packaging until 13.5 years after EIF’ (Restriction proposal, p. 8, point 6m). Although
this application is different from the end uses described in section Il of this document, we
welcome that the Dossier Submitters justify the potential derogation based on unique
properties of PTFE. Namely it mentions that ‘It acts as hydrophobic membrane in certain
ophthalmic solutions’ packaging, allowing the venting of air, while retaining fluid within the
container, preventing leakage.” (Annex A, p. 82).

As explained, packaging vents for decomposing chemicals work on a similar principle, but they
also utilize other PFAS due to the need (on top of hydrophobicity) for sufficient oleophobicity.
It is a key property needed to prevent blockage of the microporous membrane in a packaging
vent caused by chemicals with low surface tensions.

The only information on alternatives, referenced by the Dossier Submitters is related to the
above-mentioned packaging of ophthalmic solutions. The dossier proposal states that there is
‘Weak evidence that technically and economically feasible alternatives are not generally
available (...) for PTFE in ophthalmic solutions packaging, and packaging of terminally
sterilized medical devices’ (Annex E, p. 339). No specific materials are named as feasible
alternatives.

In the sections below, Gore provides information on the lack of alternatives in the end
application of packaging vents used for transport or storage of decomposing chemicals. So far,
we have not been able to find an alternative and we believe they are unlikely to be developed
in the future.

IV. Need and justification for derogation

Without a derogation, transport and storage of certain decomposing chemicals will not be
possible due to minimum certification/authorisation requirement not being met. In an unlikely
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scenario of standards being lowered to accommodate inferior products, it would lead to
packaging failure that would endanger health and safety of transport operators, warehouse
staff, the general public, as well as the environment.

Some biological agrochemicals (such as organic fertilisers’, bio-stimulants) and other
hazardous chemicals (such as disinfectants), even if not classified as a dangerous goods in
line with transport regulations, also require packaging equipped with venting to ensure safe
transport and storage.

1. Performance Requirements for Packaging Vents

Packaging vents used for transport and storage of decomposing chemicals have a wide range
of unique and technically demanding performance requirements. The primary challenge is
providing adequate airflow while ensuring that liquids with low surface tensions (which is
common characteristic of chemicals mentioned in Section Il) do not penetrate or cross the
membrane.

a. Oleophobicity - Barrier to liquids with low surface energy™

The material needs to be oleophobic, enabling the membrane to repel a range of fluids with
low surface tensions. The ability to repel substances is dependent on surface energy. Surface
energy is a typical material property used to characterize oleophobicity. Oleophobicity is
tested according to DIN EN 1SO 14419:2010-08 and AATCC Test Method 118-2007. The Oilrate
tests liquids on a material and results in a score ranging from (1) to (9), where (1) means that
chemicals will very easily wet out the membrane clogging the pores and blocking airflow and
(9) demonstrates an extremely high performance where the liquid does not penetrate the
surface and easily rolls off.

b. Microporous Structure - Good airflow properties

The membranes, which are used in these vents for pressure equalisation, need to be thin and
low-mass with mechanical properties and a porous microstructure that enables optimal
transmission of gas. After exposure to the liquid, measurable residual airflow should be above
0%."" The optimized permeation properties enable the vent structure to rapidly equalize
pressure changes that arise from temperature increase/decrease or air pressure differences
that may occur during transport or storage.

¢. Chemical resistance

The membrane needs resistance to a wide range of chemicals, often oxidizing and/or
corrosive, to avoid vent membrane degradation and rupture that could result in leakage of
(hazardous) chemicals.

® An organic fertilizer according to Regulation (EU) 2019/1009 is defined as containing organic carbon and
nutrients of solely biological origin.

' Typical value below which a substance or mixture can be considered as having low surface energy is 45
dynes/cm. It is based on Detergent Regulation FAQ published by EU Commission on Dec 2018 (question 4.6)
https://ec.europa.eu/docsroom/documents/33168/attachments/1/translations/en/renditions/native

" If the airflow is 0%, it indicates that membrane has been completely blocked and can no longer perform its
function to equalize pressure.

6 of 17







EUREE | Together, improving life

2. Standards and Regulatory Compliance

The need for packaging vents for transport and storage of certain kind of packaging is
confirmed by standards.

a. Carriage of Dangerous Goods by Road Law (ADR)

For some specific classes of dangerous goods, the need for packaging vents is explicitly
prescribed®, such as for:

e UN 1791- Hypochlorite Solutions,
e UN 2014- Hydrogen Peroxide 20-60%,
e UN 2984- Hydrogen Peroxide 8-20%

o UN 3149- Hydrogen Peroxide and Peroxyacetic Acid Mixture with acids, water and not more
than 5% peroxyacetic acid)

ADR also explains that ‘where pressure may develop in a package by the emission of gas from
the contents (as a result of temperature increase or other causes), the packaging or IBC'’> may
be fitted with vent (...). The vent shall be so designed that, when the packaging or IBC is in
altitude in which it is intended to be carried, leakages of liquid and the penetration of foreign
substances are prevented under normal conditions of carriage’." That means that classes of
dangerous goods other than those listed above, may also require packaging vents.

Before any packaging can be used to transport dangerous goods, it must be tested and
approved by a validated certifying body (such as TUEV or other authorized organisations)
according to appropriate test methods defined by ADR.

These test methods are designed to ensure good quality, and hence safety, of transported
packaging. We provide tests relevant to this end use below:

e Drop test, point 6.1.5.3 of ADR

e Leak proofness test, point 6.1.5.4 of ADR

e Stacking test, point 6.1.5.6 of ADR

e Chemical compatibility of polyethylene packaging, point 6.1.6 of ADR

The most challenging test for packaging vents is the stacking test. The stacking test simulates
a pressure applied on packaging when identical packages are stacked on it in carriage. No
sample can leak for the test to pass. For HDPE" containers, which are the common choice for
the described end uses, the stacking test is performed with standard liquid, such as white
spirit. White spirit has a very low surface tension of 24,5 dynes/cm. It therefore easily wets and
blocks the vent membrane during the test resulting in leaks unless the membrane is
constructed of a very oleophobic material, such as fluoropolymers. To the best of our
knowledge only PFAS-based vents can pass this test, and hence, are the only solution

12 See ADR point 4.1.4.2 p. 167

3 Intermediate Bulk Container

4 ADR Volume II, point 4.1.1.8. p. 55
> High density polyethylene
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available on the market that can be used for transportation of dangerous goods where a vent
is required.

One of our customers also informed us that for certain type of chemicals (which have no
assimilation liquid and for which the ADR rule of collective entries'® does not apply), a real-life
warehouse storage test for a period of 6 months in the original packaging with the closure and
vent has to be performed. The closure with vent needs to be also oriented sideways for a very
short period of time to prove the closure and vent remained intact overtime and photographic
evidence need to be sent to the UN certifying authority (namely: BVT, BAM, BVI). If the
container and/or closure/vent are not chemically compatible, then leakage is observed. The
whole system after the full 6-month storage test with the real chemistry is then drop-tested on-
site at the certifying authority’s premises, after the empty aged packaging with closures/vent
is shipped to certifying authority.

Selection of materials to construct such vents are not prescribed by regulation but are driven
by in-field combined experience of packaging and chemical industry, ADR-UN authorized
certifying bodies, laboratory experiments (as the one described in Annex I), and the knowledge
of materials’ intrinsic properties (such as surface energy).

It is also worth noting that passing the stacking test is just a first hurdle for transport of
dangerous goods. If in real life conditions, packaging still leaks, the overarching primary
principle, to ensure transport safety, would prevail and such packaging cannot be used.

b. EU Plant Protection Products Regulation No 1107/2009" and FAO™ guidelines

Pesticides and bio-pesticides fall under the EU PPP Regulation. It prescribes storage stability
tests requirements, namely the CIPAC MT 46.3 accelerated stability test (also recommended by
FAO). To pass the test, no significant chemical, physical, or packaging changes should occur.
Significant bloating or leak would be classified as a significant change to packaging. These
tests are performed at elevated temperatures which favour biological reactions, increasing the
likelihood of bloating and leakage. Also, in real life storage and transportation, pesticides/bio-
pesticides would be subject to varied and often elevated temperatures.

Biological products are derived from naturally occurring microorganisms, plant extracts,
beneficial insects, or other organic matter. High organic matter content and presence of these
organisms can result in decomposition and build-up of gases (e.g., CO,) within containers that
store or transport the products.

Stability tests are part of market authorisation process for Plant Protection products, as per EU
PPP Regulation.

c. EU Biocidal Product Regulation (EU) 528/2012

Disinfectant products in the EU are regulated under the EU Biocide Product Regulation. Similar
to Plant Protection Products, disinfectants need to pass rigorous stability tests (accelerated at
elevated temperatures according to CIPAC MT 46.3 and long-term storage stability at ambient

temperatures) before they are authorised for market. Long term stability tests are performed in
commercial packaging to support product shelf life. One endpoint of these stability tests is

' see ADR 4.1.1.21.5
7 Further referred as EU PPP Regulation
8 Food and Agriculture Organisation of the United Nations
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assessment of stability of packaging. Packaging should not leak or balloon®. Without
packaging vents, certain types of decomposing disinfectants (e.g., bleach or hydrogen
peroxide based) would not pass those tests and would not be allowed for sale.

3. Assessment of Alternatives

To the best of our knowledge, there are currently no alternative non-PFAS venting products on
the market that provide a combination of properties necessary for safe transport and storage
of decomposing chemicals. In many cases (as in the case of dangerous goods, pesticides and
disinfectants) passing mandatory tests (as described above) would not be possible without
PFAS-based vents. This would prevent those chemicals from entering the market.

a. Why Fluoropolymers and other PFAS can uniquely deliver the needed performance

Today, only PFAS-based vents can meet the required combination of properties.
Polytetrafluoroethlene (PTFE) is the primary material used for packaging vents. Additional
fluoropolymers and other PFAS listed in Table 2 are used to construct the finished vent and
provide an enhanced oleophobic surface on the PTFE membrane so that it more effectively
repels the chemicals. Without the enhanced oleophobic surface, the vent could be blocked
and ultimately lead to packaging bloating and potentially a leakage of hazardous chemicals.

i. Oleophobicity

Oleophobic treated PTFE has a reduced surface energy and can effectively repel fluids with very
low surface tensions.

Many chemicals that generate gases are transported/stored as mixtures with surfactants. For
example, the surface tension of household cleaners ranges from 27-32 dynes/cm, and the
surface tension of isopropanol is 22 dynes/cm. If these fluids were to penetrate through a vent
during transport or storage, they would block the membrane, causing the loss of its
functionality, that in turn would lead to packaging bloating and leakage, releasing often
hazardous chemicals to the environment.

Expanded PTFE is naturally hydrophobic and has a surface energy of 19 dynes/cm. This allows
it to easily repel fluids with low surface tensions. When treated with an additional
fluoropolymer (such as PFA), the surface energy can be further decreased, making the
membrane durably resistant to very low surface tension liquids that need to be packaged in
vented containers.

¥ https://echa.europa.eu/documents/10162/23036412/bpr_guidance_vol_i_parts_abc_en.pdf/31b245e5-
52¢2-f0c7-04db-8988683chc4b
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Table 3. Surface Energy™

| Surface  Contact
gbymer Polymer Name Energy  Angles
r ; .
(dynes/cm) (degrees)
ES Polvethersulfone 46 90
Styrene butadiene rubber 48
PO |Polyphenyiene oxde 47 75
Nylon 6/6 (polyhexamethyiene 46
adipamide)
PC Polycarbonate 46 75
Nylon-6 (polycaprolactam) 38
PET Polyethylene terephthalate 42 76
PMMA _ |Polymethyimethacndate 41 82
ISAN  [Styrene acrydonitrile 40 74
Polyimide 40 83
PVC r _ |Polwiny chloride. rigid 39 90
Folyester 41 70
Acetal 36 85
ABS Acrionitrile butadiene styrene 35 82
PPS Polyphenvene sulfide 38 87
PVA Polwiny alcchol 37 10
Polyacrylate (acrylic film) 35
VC p [Polwiny chlonde. plasticized 35 89
S olystyrene 34 72
Nvion-12 36
Surlyn ionomer 33 30
PBT Folybutylene teraphthalate 32 88
ICTFE _ |Polychlorotriflucroethylene 3
PP Folypropylene 30 38
PU Polyurethane 38 85
PE Polyethylene 30 88
PVF Polwiny fluoride 28
PVDF  [Polwinylidene fluoride 25 30
Natural rubber 24
PDMS Polydimethy siloxane {silicone 23 98
elastomer)
FEP Fluorinated ethylene propyiene 20 98
PTFE  |Polvtetrafluoroethylene 19 120

ii.  Microporous Structure

PTFE is the only known material that has the necessary physical properties such as low surface
energy and chemical resistance, and that can also be expanded into a thin, strong
microporous membrane to deliver the primary characteristic (good air flow) needed for this end
use.

Its microstructure facilitates the air flow, while effectively repelling water and other low surface
tension chemicals. The unique combination of properties listed in this section have not been
identified in any alternative materials that have been investigated by Gore and other
companies to date.

iii.  Chemical resistance

Fluoropolymers are used in packaging vents due to their resistance to wide range of chemicals,
including oxidizing and/or corrosive chemicals. This is to avoid degradation and rupture of the
vent membrane that would result in hazardous chemical leakage.

2 https:/ /www.tstar.com/blog/bid/33845 /surface-energy-of-plastics
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In packaging vent applications, it is the combination of microporous structure, chemical
resistance, and oleophobicity that drives the selection process for material. We present below
a chemical resistance chart to demonstrate the unique performance of PTFE and PFA.

Table 4. Chemical Resistance™, please note that PTFE is referred to as TFE

Acids, Dilute or Weak
Acids, **Strong/Concentrated
Alcohols, Aliphatic
Aldehydes

Bases/Alkali

Esters

Hydrocarbons, Aliphatic
Hydrocarbons, Aromatic
Hydrocarbons, Halogenated
Ketones, Aromatic
Oxidizing Agents, Strong

pr
a.
~
-
.
=
S
o
[
(™™

30 days of constant exposure Little or no damage after Some effect after 7 days of Immediate damage may occur.

causes no damage. Plastic may 30 days of constant exposure constant exposure to the Depending on the plastic, the

tolerate for 30 years. to the reagent. reagent. The effect may be effect may be severe crazing,
crazing, cracking, loss of cracking, loss of strength or
strength or discoloration. discoloration, deformation,

dissolution or permeation loss.

b. Alternatives tested by Gore

Although no assessment of alternatives for this end use application has been presented by the
Dossier Submitters in the Restriction Proposal, Gore would like to present its own research on
selected material.

Table 3 above provides comparison of various materials’ surface energy, which is a critical
performance requirement for this application. It clearly shows that PTFE has the lowest surface
energy, which makes it most suitable for this technology. Other non-PFAS materials with low
surface energy, such as natural rubber or PDMS are not able to be processed into thin and
porous membrane necessary for the functioning of this technology. Therefore, Gore has
considered expanded polyethylene (ePE) as a potential alternative to PTFE coated with PFA,
because it is a non-PFAS material with the lowest surface energy that can be processed into
thin and porous membrane.

Gore has performed a series of tests on packaging vents made with ePE to compare its
performance with the current product. The test results presented in Annex | clearly show the
deficiency in oleophobic properties for expanded polyethylene, which is of key importance to
packaging vent applications. That deficiency ultimately would lead to failure of the vent within

! Eason, M., & Vogel, R. (2022, May). Sealing Devices and the need for PFAS. Valve World, 20-22.
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the packaging container used to transport decomposing chemicals, whether it is dangerous
goods, agrochemicals, or chemicals otherwise considered hazardous.

4. Why time unlimited derogation is required

As explained above and in the Socio-economic Analysis (SEA) in Annex Il, so far, no alternative
materials or products are available as a potential substitute for our packaging vent products
applied in packaging used to transport and storage of decomposing chemicals.

The unique combination of porous microstructure, oleophobic surface, and chemical
resistance that provides the combination of properties needed for successful operation in
packaging vents was developed and commercialized after more than 50 years of R&D on
microporous PTFE materials. Based on our research with other materials such as ePE, Gore
perceives the likelihood of replacing PFAS in packaging vents and succeeding commercially as
extremely low.

Since an alternative material is not available for packaging vents used for storage and
transport of decomposing chemicals, a new material would need to be found or invented.
Thus, the development process needs to begin with creating a new material, potentially a
fluorine free polymer. The time needed is not known and very difficult to predict.

Examples from the past, show that the time span to develop new materials can vary
significantly. For example, the development of acrylic polymer took several decades. The
process from the first synthesis of acrylic acid to the introduction of the commercial polymer,
was an 85-year journey.”> While the development of PTFE from the “accidental” discovery to a
commercial product took about 10 years, from 1938 to 1948, and then decades more to
mature that technology into the materials used today. Development advances over this time
have had to occur in polymerization, finishing, lubrication and blending, pelletization, and
extrusion to develop forms usable in end products. In absence of such an initial unexpected
discovery, we can only speculate that developing a new polymer to be commercially available
will take more than 20 years.

As is shown in Table 5, alternatives to PFAS in packaging vents are not expected to be
available in the foreseeable future.

Table 5. Estimated Timeline for Substitution

Steps for substitution Wha_t activities does this step Time required

entail? for step
Identify and develop suitable
alternative materials. Material and
process development from lab
discovery to prototype scale. This will
involve independent development of
membrane and treatment

Unknown
Estimate > 20
years for this use

Discovery

22 See https://www.ptonline.com/articles/tracing-the-history-of-polymeric-materials-part-20.
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technologies, as well as confirmation
of their compatibility.

This involves initiating the substitution

1 years
project for packaging vents internally. Y

Product Development from Technology
Readiness Level 1 to 9, testing in lab,

Product development and pilot scale, including modification 2 years

of polymer to ensure performance
needs.

This stage involves testing and
validation with customers and/or

Qualification and/or Validation external testers (e.g., stability 1-2 years

accelerated and long term stability
tests)

For dangerous goods, certification by
test institutes (such as TuV) to
national and international Transport

Certification standards. 1 year

Production

Total

For Plant protection products-
potentially market authorisation
variations to be submitted

Set up production, manufacturing

2
capabilities, supply chains. years

Unknown

All steps >27 years

5. Additional Information

Specific information requested in the stakeholder consultation is all available in the full SEA
which is attached as Annex Il to this derogation request. The information provided in the SEA
include the following:

Market and sales (Section 2.3 and 2.5.2);

Types and volumes of PFAS used (Section 2.4, 2.5.3 and 2.5.5);
Material flow, including emission volumes Section (2.4.3 and 2.5.3);
Further information on alternatives (Chapter 3);

Economic impacts (Section 4.3);

Impacts on health and the environment (Section 4.4);

Social and wider economic impact (Section 4.5); and

Comparison of impacts and proportionality (Chapter 5).

Please note that the SEA covers all products of our venting business. Therefore, it also
contains information on other Gore products which fall under different applications/sub-uses.

In the following, we present a high-level summary of parts of the SEA and some additional
information relevant to packaging vents. Gore kindly asks the dossier submitters and the
committees to also review the SEA in full.
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a. Social and Economic Impacts

Not granting a derogation for packaging vent products used in the storage and transport of
decomposing chemicals will have large and wide-reaching impacts on the EU. These include
significant economic costs throughout the value chain and impacts on employment (lost jobs).

The market of biological pesticides, bio-fertilizers, and bio-stimulants is rapidly growing. The
targets of the EU Green Deal are to reduce the use of the most dangerous chemical pesticides
by 50% by 2030, and to increase up to 25% the organic farming in the EU.” These targets can
only be achieved by the development and increased used of bio plant nutrition products.
Without appropriate packaging vents, many of those bio-products would not be authorized for
the EU market or encounter quality issues in storage and transport, leading to product
shortages. Fertilizer shortages can adversely affect agricultural yield, leading to lower food
production in the EU.

Following a global mineral fertilizer crisis, on the 9" November 2022, the EU Commission
published a number of actions to maintain a sustainable EU fertilizers production and reduce
dependencies on non-EU countries. One of the actions envisages substitution of mineral
fertilizers by organic fertilizers as well as greater innovation to contribute to increasing yields
sustainably, including use of biological alternatives to chemical pesticides. Horizon Europe
has also invested 180 million Euro in projects on the optimization of nutrient budgets,
alternative fertilizing products and nature-based solutions for nutrient management®. This
illustrates the importance of a fully functioning EU fertilizer market, which will require safe
product transportation and thereby the need for suitable packaging vents.

b. Impacts on Human Health and the Environment

As demonstrated above, there are no viable alternatives for packaging vents needed for safe
storage and transport of decomposing chemicals. The loss in product effectiveness and
potential product failure from using non-PFAS vents would increase the risk for health and
safety of workers and transport operators of exposure to chemically aggressive and hazardous
materials.

As explained in previous sections, one type of decomposing chemicals that require packaging
equipped with vents are certain types of disinfectants (e.g., bleach, hydrogen peroxide based).
Inability to transport these chemistries could lead to product shortages and eventually health
concerns (especially in public buildings, such as hospitals, and nursing homes which require a
heightened cleanliness level to prevent spread of diseases among vulnerable population).

¢. Emissions

It is demonstrated in Section 2.4.3 of the SEA that emissions from product manufacturing,
service life, and end of life are negligible. Additional information on responsible
manufacturing, processing, and disposal of fluoropolymers and products made from
fluoropolymers are provided in our derogation request for fluoropolymers.

In addition, the amount of PFAS materials used for packaging vents is very small. Packaging
vents include a porous membrane of PTFE and a PFA fluoropolymer coating on the membrane.

2 https://agriculture.ec.europa.eu/farming/organic-farming/organic-action-plan_en
2 https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6564
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The total weight of PFAS materials in one of these vents is approximately 0.6 — 8ug (depending
on vent size). Since there are approximately 200 million packaging vents sold in Europe each
year, the volume of PFAS materials in this application introduced into Europe is approximately
200kg per year.

Most packaging used for storage and transport of decomposing chemicals are reusable and
there are established recycling processes as an end-of-life solution. The packaging is mainly
made of HDPE. As a plastic resin, it is reusable, recyclable, and economical to process. While
some of the packaging in the consumer market is used just once, packaging of dangerous
goods sometimes has a longer lifetime, as it could be either reused or recycled multiple times.
There are several collection systems which are focusing on the most economical and
ecological way to utilize the raw material. In the recycling process, the packaging will be
shredded, followed by an extrusion process where the PFAS and other substances will be
filtered out and the new recycled resin have almost the same characteristics as the virgin
material. The residue (including PFAS) from the extrusion process will go to incineration or
other waste streams.
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Executive Summary

This Socio-Economic Analysis (SEA) has been prepared in response to a potential REACH restriction on the
manufacture and use of per- and polyfluoroalkyl substances (PFAS) within the EU. It covers specific products
made with PFAS that are used within “vents”. Whilst this SEA has been commissioned by Gore impacts are
assessed from a societal perspective and includes both Gore products and similar products placed on the
EU market by other companies.

The products covered within this SEA include automotive, packaging, protective and portable vents and
thermal insulation that are long-term reliable and resistant to high temperatures and harsh environments.
Automotive vents protect sensitive automotive components from liquid, dust and dirt ingress and prevent
degradation or premature component failure. Packaging vents equalize pressure emitted from packaged
chemical and agricultural products, preventing leakage and packaging explosion. Protective vents, used in
electronic equipment in a wide range of industries, protect electronic enclosures from uncontrolled
environmental impacts. Portable vents protect mobile electronic consumer devices and lead to a much
longer lifetime of those devices. For example, portable electronics’ battery vents will prevent battery
overheating and cell-ballooning by releasing battery gasses. Thermal insulation products insulate and
protect heat-sensitive electronic components in mobile devices.

Gore uses several types of PFAS for the products covered within this SEA, most of which on the EU market
are defined as polymers of low concern (PLC). Gore believes that around 80% of similar products on the EU
market contain PFAS and is manufactured using similar types of PFAS. Gore continually follows external
developments of new materials while also pursuing an R&D program to develop novel materials that meet
the market's needs. In addition, industry has been performing trade studies and investing in non-PFAS
alternatives that can be used with vents in harsh environments for a number of years. However, no suitable
materials have been identified that can replace PFAS in all of Gore's (and similar) products without a
significant drop in performance and an increase in health and safety risk to the end user.

Restricting the use of PFAS in products covered within this SEA may, in fact, result in net costs (rather than
benefits) to the environment and human health. For example, vents are used in gas sensors which alert
workers to the presence of harmful gases in the air. These gas sensors detect specific gases that, once
critical concentration level is reached, can cause a potentially explosive environment. If not detected, the
risk of an explosion is more likely and would have harmful impacts on humans and environment. Vents
containing PFAS are also used in automotive headlights, fog lights and brake lights, which are critical in
ensuring that vehicles are clearly visible to other road users/motorists, and that road users are visible to
vehicle drivers at night. Less durable non-PFAS vents could lead to product failure and impact the safety of
passengers and pedestrians from an increased risk in road accidents.

The socio-economic analysis clearly shows that restricting (and not granting a derogation for) the use of
PFAS in products similar to those in Table 2.1 will have large and wide-reaching impacts on the EU. The
adverse impacts induced by a potential restriction includes significant economic costs throughout the value
chain, impacts on employment (lost jobs) as well as adverse impacts on human health and the
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environment. A key benefit of using vents containing PFAS is their superior durability. Changing to non-
PFAS products will therefore increase resource use and waste generation, which results in both costs to the
users and adverse impacts on the environment (e.g., through CO; emissions).

It has only been possible to (partially) quantify a few of the identified impacts, due to data limitations. This
also extends to the calculations of emission and emission reductions, which is detailed in Section 2.5.3. A
key aspect to highlight is that a conservative approach has been chosen throughout analysis, in the sense
that the monetised costs of a potential restriction have been underestimated and quantified emission
reductions are believed to be overestimated. Emissions are overestimated, as the analysis uses
conservative emission data from the dossier submitters (National Institute for Public Health and the
Environment (RIVM) et al., 2021), even though Gore reported significantly lower emissions for all stages of
the product lifecycle. The costs, on the other hand, are underestimated, as key costs elements could not be
quantified.

It is not possible to determine the nature of impacts associated with a reduction in emissions and exposure
to the PFAS used to manufacture products covered within this SEA. It is therefore not possible to monetise
potential benefits so as to directly compare these to the costs. Instead, a cost-effectiveness analysis has
been carried out.

The minimum annuity costs, including lost profits and impacts on employment, of restricting the use of
PFAS in products covered within this SEA is estimated at €1,26 million per year. The analysis shows that
despite taking a highly conservative approach, the cost per kg PFAS emission reduced is high - in the range
of €130,000 - €1.2 million per kg PFAS emissions reduced. The vast majority of substances involved are not
mobile in the environment, are demonstrated to be non-toxic and extremely stable, and are also identified
as PLCs. This, combined with the conservative approach taken throughout the analysis, indicates that the
costs of restricting the use of PFAS within the products covered by this assessment will likely outweigh any
benefits.

Considering the lack of suitable alternatives to PFAS, combined with the significant economic and social
costs as well as the adverse impacts to human health and the environment of using inferior alternatives, it
is believed that a derogation is justified for the products covered within this SEA.
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1. Introduction

1.1 Background

In July 2021 Member State Competent Authorities for Germany, the Netherlands, Norway, Sweden, and
Denmark registered their intention to submit a REACH restriction proposal, which aims to limit the risks to
the environment and human health from the manufacture and use of per- and polyfluoroalkyl substances
(PFAS) (ECHA, 2020a). The aim of the restriction proposal is to ban the entire group of PFAS substances to
avoid regrettable substitution where one PFAS is replaced by another similar PFAS of potentially similar
concern (RIVM, n.d.). Recent communication from the dossier submitter (DS) indicates that the restriction
dossier will be submitted to the European Chemicals Agency (ECHA) on the 13th of January 2023.

below provides an indicative timeline for the REACH restriction for PFAS (adapted from timeline
presented by ECHA at a webinar in October 2020).

Entry into Rol: July 2021

Preparation
Annex XV 12 months

Dossier _
Submissionto ECHA: Jan 2023 A\

Start public consultation: Q1/Q2 2023

Discussion in

ECHA « PC Annex XV Dossier - 6 months 12 months
committees = PCSEAC draft opinion - 2 months
RAC & SEAC

Final RAC & SEAC Opinion: Q1/Q2 2024

European
Commission 3 months
Draft proposal amending Annex XVIl of REACH: 2024 v
CoF:rEﬁwci::tlee 3++ months
Adopted proposal amending Annex XVIl of REACH: 2025 v

Indicative timeline for the REACH restriction proposal for PFAS

There are at least 6,000 currently known PFASs (RIVM, n.d.), and the substances are in widespread use in a
large number of industries (e.g., automotive, medical, chemical and oil & gas) and have numerous
applications (e.g., textiles, electronics, pharmaceuticals, wire and cable insulation, gaskets and hoses, and
medical devices). Due to the broad scope of the restriction, there may therefore be potentially long-ranging
impacts on manufacturers, importers, and users of PFAS and PFAS-containing products. The DS initially
envisaged derogations for ‘essential uses’' of PFAS, however, the definition and criteria for what makes a
use ‘essential’ have yet to be finalised. Recent communication from the European Commission indicates
that the EU definition of ‘essential use’ will not be ready in time, hence, will not be included in the restriction
proposal (Chemical Watch, 2022).
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I
1.2 Objective and Scope

The aims of this socio-economic assessment (SEA) were to provide information on (i) specific applications
of PFAS, (ii) the availability of suitable alternatives, and (iii) the impacts of banning the use of PFAS in these
applications, which can be utilised by the DS when finalising the restriction proposal as well as in the
assessments later carried out by RAC and SEAC.

This assessment focusses on impacts of restricting PFAS for specific products used within “vents”. The
assessment is limited to the European Union (EU) over a twenty-year period (2022 - 2041). This SEA does
not cover all potential applications of PFAS in all types of vents. The assessment includes Gore products
and similar products placed on the EU market by other companies. Types of vents and their uses included
in the scope of the analysis are detailed in Section 2.2.

1.3 Approach

This SEA builds upon the ‘use assessment’ note submitted to the DS during February and March 2022, which
was based solely on readily available information at the time. The assessment presented in this reportis a
continuation of the analysis presented in the previous report, but with more focus on the impacts of a
possible restriction. Additional data gathering was carried out in relation to the SEAs, both as a validation
exercise as well as providing more details than what was provided in the use assessment. The information
set outin this SEA thus supersedes the information provided in the use assessment, should the two reports
conflict.

The socio-economic analysis (SEA) has been carried out in accordance with ECHA's SEA Guidance for
restrictions (ECHA, 2008) and the Better Regulation Toolbox (European Commission, 2021a). An overview
of the approach taken is shown in

Information on InFormation on Infg?::ég?Fon
—»| 1.Data collection PFAS Fu_nct!on and |C—> | Marketinformation — Feamblllt_y of — restriction is
applications alternatives ; d

l | | | impose
—> 2. Scenarios Baseline scenario > vs 4+ Restriction scenario

: ! v v
—> 3. Impacts Human health Environment Economic Sacial MG

economy

Assessment of how
uncertainties affect
theresults

Assessment of
distributional
impacts

Comparison of the

— benefits and costsof  ——

restriction

5. Interpretation

Determine if the benefits of the restriction outweigh the coststo society

SEA approach
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The SEA seeks to assess the impacts, i.e., costs and benefits, of a potential restriction relative to the baseline
scenario, which is the current situation in the absence of a restriction. The assessment is focussed on
affected Gore products, but where possible the data has been extrapolated to the entire EU market. As per
ECHA's Guidance, the analysis has been carried out from society’s perspective rather than the perspective
of the vents sector.

The price year used in the analysis is 2022, meaning that all numbers have been adjusted for inflation using
GDP deflators (ECB, 2022; World Bank, 2022). Monetary impacts are expressed as present values (PVs) and
as annuities using a 4% discount rate. PVs represent the discounted value of a stream of future costs and/or
benefits and are the most common method used to compare costs and benefits over time (ECHA, 2008).
Annuity values represent the annualised cost/benefit, or the equalised yearly value of an impact over its
discounted lifetime and is particularly helpful for understanding impacts that are commonly measured on
a yearly basis or comparing impacts that occur over different lifetimes (ECHA, 2008).

Further details on the approach are also provided in the relevant sections where the results are presented.

Figure 1.3 provides an overview of the data sources used for this study. The main source of information is
Gore's responses to a bespoke questionnaire developed for this SEA where quantitative and monetary data
as an annual average over the period 2016 - 2021. This covered a variety of topics such as impacts on Gore,
its customers and society if PFAS could no longer be used in specific products used within ventilation
products in the European Union (EU). Data was also collected by eftec from publicly available sources via
desk-based research, including information on the wider vents market in the EU. The study also required
some assumptions and professional judgements to be made where data was not available, but these were
kept to a minimum. The report highlights where such assumptions had to be made and uncertainties
induced by these.

Data from questionnaires

Publicly available literature

S

Gore's in-house reports

Assumptions — Professional judgement

V

Kept to a minimum KEIIJI o aminimum

Socio-economic analysis

Figure 1.3: Data sources used in this socio-economic analysis (SEA)
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1.4 Structure of the report

The remainder of this report is structured as follows:

® Chapter 2: Baseline scenario

® Chapter 3: Availability of suitable alternatives
® Chapter 4: Restriction scenario

® Chapter 5: Comparison of costs and benefits

® Chapter 6: Conclusions and recommendations
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]
2. Baseline scenario

2.1 Introduction

The baseline scenario (also called the business-as-usual scenario) refers to the situation where PFAS is not
restricted for the types of affected products listed in Table 2.1. This would be the case if the potential PFAS
restriction is not adopted or if these products receive a time-unlimited derogation (with no conditions
imposed on their continued use).

The baseline was derived in a stepwise manner where Gore's use of PFAS serves as a starting point.
Section 2.2 presents the Gore products used within vents that could be affected by a potential REACH
restriction and their downstream uses. These products and similar products manufactured by other
companies are the only type of products covered within this SEA. Gore sales and supply chain linked to the
affected products is covered in Section 2.3. Section 2.4 sets out the type and volumes of PFAS used by Gore
and their technical functions within Gore products. It also provides an overview of the PFAS material flow
in terms of manufacture, service life and disposal of the products.

Section 2.5 provides a broader perspective on the use of PFAS in the EU, covering manufacture of PFAS as
well as production, use and end-of-life of products. This provides some context for the EU baseline for the
products covered within this SEA, which is derived in Section 2.5. This is done by using data from Gore
combined with the broader data from Section 2.5 as well as using professional judgement and
assumptions. Risk indicators, including the hazard profile of the PFAS in question is also covered within this
section.

2.2 Products and end-uses

2.2.1 Gore products affected by a possible restriction

The use category ‘venting' relates to GORE® Vents used in:
® automotive applications,
® industrial packaging,
® industrial electronic enclosures, and

® consumer electronic handheld devices.

The vents provide pressure equalization, moisture diffusion and act as a barrier to liquid entry or - in the
case of chemicals packaging - liquid outlet, and to particle contaminants, providing protection for the life
of the vented devices and increasing reliability of the critical functions the devices perform (Gore, n.d.).
Table 2.1 outlines a full list of Gore's vents and accompanying descriptions.
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Commercial Gore Venting products and descriptions

Product

Automotive
Powertrain Vents

Portable Electronic
Thermal Insulation

Illustration

Description

Gore Powertrain Venting Products provide life of
vehicle protection for automotive powertrain
components in passenger and light duty trucks against
contamination while allowing pressure equalization,
reducing design requirements on seals, housings, etc.
The vents enable lower weight/fuel, less material
usage, and lower vacuum pressures.

Gore's Thermal Insulation products insulate mobile
electronic devices in two ways: first, protecting the
device from excess heat created by the device itself,
and second, protecting a heat sensitive component
inside the device from the heat created by other
components inside the device. These vents will
constantly and consistently exhaust gas, to maintain
cell health enabling cells to last longer.

Automotive
Electronic Enclosure
Vents

Automotive Battery
Vents

GORE Automotive Electronic Enclosure Vents durably
protect sensitive electronics from damage,
degradation, or premature failure in harsh or extreme
environments. They rapidly equalize pressure with
continuous through bi-directional air exchange
through membrane and prevents occurrence of a
vacuum and preserves seal's integrity. They offer
reliable protection against contaminants over the
lifetime of electronic component. They also protect
againstwater splash and spray from automotive fluids,
detergents and washing products, dirt, dust, debris,
salts

Automotive Battery Vents enable the release of gas
emissions inside batteries which, if left untreated, can
inhibit performance. Thus, the vents improve the
performance, longevity, and

technologies: a)
Catalytic battery vents for use in traditional lead/acid
batteries in start/stop applications in ICEs, BEVs, HEVs,
and FCEVs' and

' ICEs, BEVs, HEVs, and FCEVs refer to Internal Combustion Engine and battery, hybrid, and fuel cell electric vehicles, respectively.
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Packaging Vents are used to equalise pressure in
Chemical Packaging, preventing containers filled with
hazardous chemicals (e.g., hydrogen peroxide,
peracetic acids and bleach) from leaking or bursting
(because of unbalanced pressure within the
container). As a result, they're an important safety
component of chemical storage and transportation,
reducing environmental pollution and human harm.

Packaging Vents

Protective Vents for Outdoor Electronics are used to
equalise pressure in electronic enclosures protecting
them from uncontrolled changing environments such
as rain, snow, wind, sun, and thunderstorms. Without
protection, environmental conditions can cause rapid
cooling or heating of electronic devices, thus vents
improve the performance, reliability, and longevity of
outdoor electronics.

Protective Vents

Portable  Electronic  Vents  protect sensors,
microphones, and speakers in electronic devices such
as smartphones, headphones, watches, smart
speakers and radios from water, fluid, and dust
contamination.

Portable Electronic
Vents

Source: Gore (2022, 2021)
Notes: Images are taken from Gore's website: https://www.gore.com/products/categories

2.2.2 End-uses and affected industries

The 9 product categories (henceforth called ‘products’) that are used in ‘vents’ can be grouped into three
broader use categories:

® Vents used for end-uses in the automotive industry (largest end use category);

® Protective vents across a range of industrial end-uses; and

® Protective vents and thermal insulation used primarily in portable electronic devices.

offers a non-exhaustive overview of the downstream end-uses and industries that may be
affected by a potential restriction. The inner circle (teal) represents the products containing PFAS that are
setoutin and similar products manufactured by Gore’s competitors. The second circle (dark pink)
shows some of the downstream end-uses that rely on these PFAS-containing products. Lastly, the outer
circle (lighter pink) lists some of industries utilising the downstream products and thus would be affected
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by a potential restriction.

Automotive

Chemical
processing

Cleaning supplies

Construction Agriculture
vehicles

Computers Solar power

Solar panels
PFAS‘ﬁ‘eE. p

Electronics
Containing PFAS

EV batteries

Directly Environmental

;rzedc:ii passenger vehicles protection

Headphones

End Tractors Battery
products
affected Electrical
equipment
Industries
affected

Figure 2.1: Products containing PFAS and affected end-uses and industries

Notes: Directly affected products refers to products listed in Table 2.1 and similar products by other manufacturers.

Gore believes that approximately 80% of the venting products described in Table 2.1 contain PFAS, about
20% come non-PFAS. PFAS are used because these products are required to be durable and protect against
exposure to harsh operating conditions, which protects the health and safety of end-users. The non-PFAS
products would not be expected to be used in applications which, e.g., require high temperature stability,
effective moisture diffusion and/or protection from water, dust, or aggressive chemicals. Instead, non-PFAS
products are rather used in applications which are not exposed to water and dirt, aggressive chemicals or
temperatures exceeding 80-100°C.

Vents containing PFAS are used across many end-uses in the automotive industry. This includes Automotive
Battery vents that are used in lead acid _ which are critical components in the
functioning of all road vehicles (in both electric vehicles and petrol/diesel powered vehicles).
Automotive Powertrain vents enable lower weight/fuel, less material usage, and lower vacuum pressures.
Automotive Lighting vents are used in exterior vehicle lamps (e.g., fog, headlights, brake lights, etc)
which ensure that vehicles are clearly visible to other road users/motorists, and that road users are visible
to vehicle drivers at night. Improperly functioning exterior car lights may impact safety of passengers and
pedestrians, e.g., when headlamps do not sufficiently illuminate the street at night or when headlamps
glare distracts oncoming vehicle drivers. There are also economic savings like avoided accident costs,
reduced vehicle insurance costs and avoiding needing streetlights on all roads.
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These vents provide safety and durability and are used in passenger vehicles and trucks. Without durable
functionality the ability of individuals and society to travel and transport goods around the
country/economy may be delayed due to safety or technical issues. Supply chains and distribution
networks rely on having access to suitable forms of automotive vehicles to transport their goods to market.
These supply chains would be affected economically if there were impacts to the transportation sector due
to vehicles being out of commission during repairs. This would have further impacts on the movement of
goods, services, and people, in particular on those living or working in more remote areas with limited
access to public transportation alternatives. Electric vehicles, which are important in the transition
towards a lower carbon transportation sector, also depend on these vents.

Packaging vents containing PFAS enable packaging of various chemical products (e.g., household cleaners
and agricultural products) by equalizing pressure emitted from chemical products and ensuring leak
proofness over the product life cycle. These vents ensure that the users are protected from their contents.
Without suitable packaging and containment, leakage may occur. People and/or the environment may then
be exposed to hazardous chemicals, causing adverse impacts to their health.

Portable Electronic thermal insulation containing PFAS protects the surface of mobile electronic devices
from excess heat created by the device itself. It also protects heat sensitive components inside portable
electronic devices from the heat created by other components inside the device.

PFAS-containing vents also help ensure the functioning of sensor systems which identify the presence of
fatal gases in buildings (e.g., carbon monoxide alarms) or detect the likes of fire and smoke in residential
and office buildings. These are crucial for ensuring the safety of individuals whether at home, at work or in
public places such as shopping centres and restaurants.

Protective vents containing PFAS are used in outdoor electronic equipment like electronic control units
located in solar panels, weather stations or power lines. In uncontrolled climate-changing environments
such as rain, snow, wind, sun, thunderstorms, reliable performance over lifetime of the electronic device is
essential. Functionality in most cases is pressure equalization of electronic enclosures while protecting
from uncontrolled environmental challenges (rain, liquids, particles) which would lead to failures, from
complete loss of function and damage to related equipment to shorter lifetime of device (increased need
for replacement).

Solar panels and related equipment such as inverters utilise protective vents containing PFAS to ensure
maximum performance in adverse weather conditions, which helps generate clean electricity. Solar energy
production is an increasingly important source of energy within the economy. Solar generation in the EU
increased by 15% in 2020, and alongside wind currently generates around 20% of the EU's electricity. This
supports the transition to a more sustainable society (Gore, 2021).

Protective vents are typically installed in enclosures of electronic components. They are used in
professional 2-way radios (e.g., used for coordination and communication between different
professionals) and gas sensors which monitor air quality (e.g., used to ensure safe environment after event
of fire). The vents protect device sensors from the ingress of moisture, particles, or other contaminants as
a result of uncontrolled harsh environment, condensation, high-pressure cleaning, shocks, vibration, or
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other factors. Without these protective vents, the gas sensors would not operate.

Additionally, protective vents ensure functioning of modules within industrial equipment and machinery
such as cranes, forklifts, and agricultural machinery in various industries. Industrial equipment and
machinery ensure the smooth and efficient operation of industrial processes and boost productivity within

a multitude of economic sectors, e.g., manufacturing, construction, and distribution.

Automotive battery vents, still in R&D phase, containing PFAS will be welded to the outer packaging material
of pouch and prismatic style lithium-ion batteries for the purpose of exhausting gases that naturally form
within batteries over their useful life while preventing moisture ingress which can be damaging to the cell.
Gas generation can be accelerated by stressful device use conditions such as, high temperature, holding
cell at a high state of charge, over charge/discharge and aggressive charge rates. These vents will constantly
and consistently exhaust gas, to maintain cell health enabling cells to last longer and reduce instances of
premature capacity loss and hazardous cell ballooning events. The reliable functioning of these products is
critical to the safety of workers and end-users (car drivers) as cell ballooning can result in harm to persons
nearby.

Smartphones, headphones, and other wearable devices that are powered by lithium-ion batteries provide
important socio-economic benefits to society. They enhance individual's standard of living, while improving
productivity and efficiency within the economy. Gore’s vents release internal cell gases that naturally form
during application.

2.3 Gore sales and direct supply chain

2.3.1 Gore sales of products affected by a potential restriction
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=

containing PFAS that ultimately enters the EU market was on average around €104 million

I‘“

2.3.2 Gore direct supply chain

Gore processes fluoropolymer resins into its finished venting products that serve important uses in:
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* Automotive powertrains,

* Automotive electronics,

®* Lead acid batteries,

®* Mobile electronic devices, and

® Dangerous goods packaging.

533 people are associated with the production and sales of Gore's venting products, 126 of whom are
located within the EU. provides a graphical representation of Gore's supply chain.

Raw material

suppliers

Gore

|

Distributors

Industrial users

Gore's supply chain for venting products

Gore identified moulded parts and die cut parts suppliers as the only “key raw material suppliers” that
heavily rely on the continued production of the products set out in . Key raw material suppliers
are defined as suppliers for which Gore’s purchases of raw materials (for the products set out in )
accounts for at least one third of their sales revenue. shows that there are four suppliers within
the EU that would be at risk of severe implications (i.e., closure, job losses, etc.) due to a PFAS restriction.
Gore estimates there are 360 people employed by these suppliers within the EU. Similarly, two suppliers
located outside of the EU, employing 240 people, were identified to be at risk of the same implications. With
annual spend on key raw materials from within and outside of the EU of around €11 million and €16 million,
respectively, there would be significant implications for upstream suppliers both in the EU and outside the
EU.

Gore also purchases polytetrafluoroethylene (PTFE) and other fluoropolymer resin from several global
manufacturers and processes the resin into finished products. While the purchases of fluoropolymers for
the use described in this analysis are much less than one third of the revenue for such suppliers, in
aggregate, a broad restriction of PFAS would lead to significant disruptions across the wider supply industry
of fluoropolymers. This is further detailed in Section 2.5.2.
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Gore sells its venting products to customers both within and outside of the EU. provides a
breakdown of direct downstream users per product. Due to potential customer overlap across different

products, it is not possible to provide an exact figure for total number of customers. _

Gore customers (average 2016-2021) associated with vents

Number of customers Number of employees

Product

Within the EU Outside the EU Within the EU Outside the EU
Automotive Powertrain Vents _ 156,000 81,000
Portab!e Electronics Thermal 0 632,000
Insulation
Automotive Electronic Enclosure - - 1,960,000 2,890,000
Packaging Vents [ ] [ ] 1,200,000 8,500,000
Protective Vents [ | [ 294,000 186,000
Portable Electronic Vents [ [ 1,270,000 30,000,000

Minimum number of customers /
employees (no overlap, but
underestimated)

[ 1,960,000 30,000,000

Maximum number of customers / - -

. 5,452,400 43,987,400
employees (potential overlap)
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Gore's products have a wide reach across several downstream user industries (detailed in section 2.5.2). As
such, the number of downstream user companies and employees affected by a potential restriction
increases significantly further down the supply chain.

2.4.1 Technical functions of PFAS

Gore's venting products contain or use (in the manufacturing process) a number of different PFAS
substances; these vary based on the Gore venting product in question. However, across all of Gore's venting
products, polytetrafluoroethylene (PTFE) is used to provide a thin, high-strength micro-porous substrate

—

membrane) that has a unique combination of high airflow whilst also exhibiting high liquid entry pressure.
Since PTFE has a high melting point and is chemically inert (i.e., stable), it provides unique performance at
a broad range of temperatures and harsh chemical environments.

For certain Gore applications PFAS fulfil performance requirements defined in industry standards. For
example, automotive applications must adhere to various product standards defined at either product,
national or international level, see below.

2 Oleophobicity refers to a substance that repels oil and oil-based materials. See: https://nanoslic.com/oleophobic-coatings/
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Venting applications and specific PFAS uses

Automotive

Automotive
Electronic
Enclosures Vents

Automotive
Powertrain Vents

Automotive
Battery Vents
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while preserving the seal's integrity. Moreover, this provides reliable protection against
contaminants over the lifetime of electronic component including water splash and spray
resistance against automotive fluids and chemicals (oils, greases, washing liquids, etc.), detergents
and washing products, dirt, dust, debris, and salts. PFAS substances can withstand high operating
temperatures (up to 160°C), which are required and explicitly specified by automotive Tier 1
suppliers® and Original Equipment Manufacturer (OEMs) 4.

There is a need to reliably seal automotive electronic enclosures to survive harsh operating

of venting for these components would lead to failure of the seals and let water, liquids, and dust
enter the enclosure, leading to pre-mature failure of the component and finally the vehicle (until
the component is replaced).

Automotive Powertrain Vents use the micro-porous structure and hydrophobicity (i.e., water
repellent nature) of PTFE as this allows gases to pass through the membrane while keeping out
solid and liquid contamination. Furthermore, this serves as a structure for oleophobic treatment
enabling repellence of low surface tension fluids commonly used in automotive applications. The
PTFE provides high temperature resistance, chemical resistance, water protection (both
submersion and high-pressure spray; with the following Ingress Protection (IP) ratings - IPx7, 8, 4,
6k, 9k), and dust protection (IP6x). This functionality allows passenger vehicles to safely operate in
harsh weather conditions, un-improved roads/environments, etc.

Functions for Catalytic Device: Production of thin film sheets of precious metal catalysts with highly
efficient reactivity; long-term protection of catalyst sheets from sulfuric acid electrolyte. The
catalytic device efficiently recombines the hydrogen and oxygen generated inside automotive lead-

3 Tier 1 suppliers are companies that supply parts or systems directly to OEMs (AMATECH, 2017).
4 OEMs are the original producers of a vehicle's components (Kharatit and Kvilhaug, 2021).
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acid batteries to produce water. This reduces the electrolyte loss and maintains the performance
of the lead battery for a long time.

PFAS enables Gore's products to be [chemically] compatible with extreme and concentrated
chemicals (e.g., 60% hydrogen peroxide). A failure in chemical compatibility means the product
would fail due to polymer degradation (i.e. breakdown). The result would be membrane rupture

Packaging Vents and the leaking/spilling of hazardous chemicals. PFAS enables Gore’s products to exhibit liquid
repellence, without sufficient liquid repellence, the liquid (e.g., surfactants) would block the
membrane. As a result, pressure equalisation would be reduced, the container could bloat, rupture,
and finally leak.

The use of PFAS ensures product functionality over long lifetime (up to 30 years). The long-term
performance is based on the PTFE membrane characteristics in combination with oleophobic
performance. While normal operating conditions are from -40°C to +125°C even more extreme

Protective Vents conditions can be required. For example, -60°C for applications used in extremely cold climates;
and up to +150°C in energy sector (e.g., in hot engines). In these challenging conditions other
membrane materials with same airflow performance could not survive. The overall combination of
high airflow and high-water entry pressure (WEP) is unique to other materials.

PFAS enables the construction of unique membranes that are strong while also thin and low mass.
These membranes provide:

* Environmental protection from dirt, water and other fluids that cause failure of the electronics if
exposed. This protection is critical to reliable operation of the device in external environments.

* Signal transmission - Allow acceptable level of signal (sound, pressure, humidity, etc.)
transmission while protecting the electronics. Without acceptable transmission device is

inoperable.
Portable ) o ) . .

. * Constant and consistent gas exhaust. This is required to maintain health of electronic components
Electronic Vents & & 4 P
Thermal and battery cells, enabling cells to last longer and reduce instances of premature capacity loss and
Insulation hazardous cell ballooning events.

Thermal Insulation products utilise a PTFE tape as scaffolding to hold the silica aerogel particles in
place in the matrix.> The matrix is consistent and does not shed aerogel particles when
handling/converting material into other forms which means the performance of the product is
consistent and the thickness is consistent (i.e., allows the devices to operate at higher power
without increasing surface temperature and allows the devices to be thinner without reducing
device power). This allows for a consistent blocking of heat from getting to the surface of the mobile
device, protecting the end user from burns associated with prolonged skin contact on a hot device.

Source: Gore (2022; 2021)

2.4.2 Types and volumes of PFAS used

The 9 Gore product categories affected and assessed within this SEA (see ) _

_ The types and volumes of PFAS used for each product manufactured by

Gore inside and outside the EU are detailed in . By 2025, 100% of the various types of PFAS used
in manufacturing these products in the EU will be Polymers of Low Concern (PLCs). Currently, Gore still uses
a side chain fluorinated polymer, which is not classified as PLC. By 2025, the side chain fluorinated polymer
will be replaced by Gore with PFA. Since the side chain fluorinated polymer will not be used anymore when

> In this instance, the matrix refers to a chemical substance.
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the PFAS restriction is expected to enter into force, the focus of the SEA will be the status in 2025 and
onward. Under the definition provided by the OECD Expert Group on Polymers: PLCs are polymers
“deemed to have insignificant environmental and human health impacts” (OECD, 2009).

The volume of PFAS used in the EU on an annual basis, as reported in , includes the PFAS volumes
used in the manufacturing (steps) of vents in the EU, both PFAS in substance form and PFAS imported to
the EU in intermediate goods which then undergo the final manufacturing step in the EU. Further details
on the manufacturing process within and outside the EU for the products covered in this analysis is
provided below.
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2. Volumes are rounded to the nearest tonne, or to the first significant decimal if below a tonne. Totals may therefore not

sum up.

Gore's manufacturing process for venting products is broadly divided into three steps that involves PFAS:

®* The raw material (PTFE), which comprises the final products, is formed into a tape or a membrane

during the first step.

* Finally, shapes are cut out of the final treated tape or membrane. No additional PFAS is added at
the last step, but there is some production waste generated.

These three steps are not necessarily carried out in the same manufacturing plants, and they may occur in
different regions, i.e., within or outside the EU. Notably, there are no production facilities that carry out step
two in the EU, so products are shipped outside the EU to undergo this step. Step one and step three may
occur in the EU (as well as outside the EU).

above only shows the volumes of PFAS that is used in manufacturing steps occurring within the
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EU but does not include PFAS in products that are manufactured in its entirety outside the EU but sold by
Gore into the EU market. Moreover, the products that are manufactured in the EU are not all sold in the
EU. The complex manufacturing process and import-export dynamic makes it more challenging to
accurately estimate the amount of PFAS that would be affected by a potential restriction. The volumes
affected would be all PFAS that is used in manufacture in the EU (regardless of those sold within or outside
the EU), and the PFAS entering the EU market in products manufactured outside the EU.

shows an approximate breakdown of the PFAS volumes used in the EU based on manufacturing
origin and final markets. The total volume PFAS used in the EU for Gore's venting products is estimated at
around 39 tonnes per year, of which 97% are PLCs. Around 30 tonnes of these are contained in products

placed on the EU market (including products manufactured within and outside the EU).

As mentioned in Section 2.3.1, there is also a possibility that Gore products sold outside the EU enter the

EU market through indirect sales, i.e., not placed on the market by Gore but by Gore's customers. For
example, an automotive vent that is sold outside the EU may be installed in a car that is later placed on the
EU market. Estimating the corresponding PFAS volumes entering the EU market through indirect sales is,
however, challenging, due to the abovementioned complexities. It could also lead to double counting of
PFAS volumes, e.g., if one or more of the manufacturing steps for a vent occurred within the EU, the
corresponding PFAS volumes would have already been counted as part of the EU manufacturing process.
Potential additional volumes entering the EU market through indirect sales has therefore not been further
assessed.

2.4.3 PFAS material flow

The lifecycle of PFAS can be divided into four stages, namely PFAS production, product manufacturing,
product use and waste management, as detailed in . This provides a framework for
understanding the movement of PFAS throughout the economy and where there are potential for releases
to the environment. This SEA primarily focusses on product manufacturing, but high-level information is
also provided on product service life and disposal. In addition, information is provided on manufacturing
of PFA as Gore manufactures small amounts of this fluoropolymer for the use in some of the venting
products atits site in Germany. Gore purchases PTFE resin, side chain fluorinated polymers and fluorinated
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solvents for the uses in this assessment from suppliers, therefore production of these PFAS are not

covered.
e 00
PFAS PRODUCT
PRODUCTION Eii - HANUFACTUR!NG
Co0e
oL “’%' p “ 0o
e
ewv : :" -
i o) E .~{ .
WASTE u-‘“ PRODUCT
MANAGEMENT USE
cev 000
cec ece
PFAS lifecycle (European Commission, 2020)
PFAS production

Gore manufactures a small amount _ of PFA in the EU for the use described in

this SEA. PFA is then exported to the United States for further processing into intermediate articles. Gore's
small-scale polymerization facility is equipped with state-of-the-art environmental controls® including:

® Capture and recycling of monomers;
* Avregenerative thermal oxidizer (RTO) with a caustic scrubber for air emissions;

* Activated carbon adsorption beds to treat water effluent.

The spent activated carbon beds are collected and thermally treated in a certified facility to regenerate the
media. The facility continuously performs air monitoring with specialized maintenance restart leak testing,
pursuant to a documented leak detection program. Wastewater samples are collected and analysed daily
in the on-site laboratory and a bi-weekly report is sent to the chemical park central wastewater treatment
plant and to the local authorities. The fluoropolymer scrap materials are shipped for thermal destruction
at a certified treatment facility. Strict procedures are followed throughout the manufacturing process to
eliminate residual monomers from the fluoropolymer. These are industry standard practices and have
been shown to resultin monomer content of less than 0.01 ppm in the fluoropolymer (the limit of detection
for test). Asummary of the annual emissions of Gore fluoropolymer manufacturing facility in 2021 is shown
in . The emissions shown in are worst-case scenario emissions calculated by Gore. Since
on-site emissions often are below analytical detection limits, the worst-case scenario is based on the
assumption that emissions are just below detection limit. Actual emissions are expected to be significantly
lower. Additionally, further water treatment is carried out in the central wastewater treatment plant of the

5 As recommended in the EU BREF for polymer production (European Commission, 2007)
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chemical park where the manufacturing site of Gore is located, which has not been accounted for in the
emission estimates.

Worst-case annual emissions of fluorinated substances from Gore’s fluoropolymer
manufacturing facility in 2021

L Volume (tonnes)- . .
Emission Source Control Device Monitoring
worst-case

>

ir <0.0005 RTO, Scrubber Temperature > 1000°C

Activated carbon filters & ) )
Water <0.00095 ) Routine lab analysis
site wastewater plant

Annual total <0.001 - -

Notes: Volumes given in tonnes and rounded to the first significant decimal. Total may not therefore sum up.

Manufacture of products containing PFAS

As explained in Section 2.4.2, Gore's manufacturing process for venting products containing PFAS involves
multiple stages occurring both within and outside the EU. The manufacturing steps occurring within the EU
mainly use PTFE, which is a PLC. The parts of the products process involving non-PLCs (fluorinated solvents)
thus solely occurs in facilities outside the EU. The fluorinated solvents used at this stage constitute part of
the process but largely do not remain in the products themselves - at least 95% of the solvents are recycled
and reused. The final products that are sold in the EU contain very small quantities of these PFAS. For
transparency, the material flow through the manufacturing process is presented for the parts of the

production process occurring within the EU ( ) and outside the EU ( ) separately.
] I
]
E—— I I I -
I ] [ ] I
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As shown in the amount of PFAS released into the environment due to Gore's production of
vents inside the EU are negligible due to existing emission control technologies in place. Specifications are
established for PTFE resin that Gore purchases related to the maximum amount of residual non-polymeric
PFAS (including fluorinated polymerization aid), which is less than 1 ppm. These residual levels are further
reduced through additional processing within Gore facilities. The vast majority of these polymerization aids
are destroyed by the heat used in Gore's processes and thermal oxidizers are used to treat air emission
from the fluoropolymer processing operations. The production waste from EU manufacturing process is
disposed of via municipal incineration.

Product service life

Gore does not have quantitative data on emissions of PFAS from service life of its vent products because
they are used as components within a wide range of end-products by different end-users. However, Gore
believes that emissions during their service life are negligible. In larger quantities, only the three
fluoropolymers (PTFE, PFA, FEP) are used in venting products. According to Gore, for these fluoropolymers
neither the release of relevant quantities of non-polymeric residuals nor the release of degradation
products during service life is to be expected for the following reasons:

®* The concentration of short-chain residual fluorinated polymerization aids in the intermediate
fluoropolymer articles leaving Gore plants have been tested and are typically below the limit of
quantification of the test method used which is 3 ng/g (3 ppb). Other fluoropolymers purchased by
Gore for this use do not require polymer processing aids during manufacturing.

® Fluoropolymers are specifically used in venting applications because they do not react, degrade, or
erode, even when exposed to aggressive chemicals or relevant application temperatures.
Additionally, Thermal Gravimetric Analysis, one indicator of degradation potential, indicates no
weight loss of PTFE below 549°C. The use of the venting products takes place according to the
product specifications significantly below the specified temperatures.

Disposal of end products

The venting products covered in this SEA are used in several end products, including automotive vehicles,
portable electronics and other industrial end uses. The majority of the PFAS volume contained in venting
products covered within this SEA (~90%) is found within automotive vents. The disposal of automotive
vehicles is therefore the most pertinent in understanding the end-of-life stage for products relevant to this
SEA.

End-of-life vehicles are processed as waste and are, in practice dismantled, shredded or otherwise disposed
(Eurostat, 2021). The end-of-life process of a vehicle involves:

Dismantling, depollution, and part removal. Some parts of the vehicle are reused and others are
recycled or sent for energy recovery (Non-published industrial association study, 2019). At this stage,
hazardous waste, such as oil, coolant, and other vehicle fluids, are removed from the vehicle and are
disposed of appropriately.

Shredding. At this stage magnets and other methods are used to pull out the steel, which makes up
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approximately 70% of a vehicle's weights, and the non-ferrous metals, allowing these metals to be recycled
(Non-published industrial association study, 2019).

Auto shredder residues (ASR). These residues either undergo energy recovery (~60%), are disposed of via
landfill (~35%) or are sorted for mechanical recycling (~5%) (Non-published industrial association study,
2019).

The waste treatment of ASR is the most relevant stage for the automotive vents covered by this SEA since
it has been reported that the vast majority of fluoropolymers found in vehicles remain in the auto shredder
residue (Non-published industrial association study, 2019). It has therefore been assumed that, as
presented above, that 60% of the fluoropolymers found in automotive vents are incinerated for energy
recovery, 35% are disposed of via landfill and the remaining 5% are sent for recycling.

The disposal of fluoropolymers contained within vents used in portable electronics and other industrial
applications are assumed, based on information provided in a study published by an industrial association
(2019), to have higher rates of incineration with energy recovery (>80%) and lower levels of waste being
disposed of via landfill (<15%), with a small proportion being recycled (<5%) ’. These estimates are based
on the disposal of the fluoropolymers contained within end products, as opposed to the disposal route for
the end products themselves. For example, photovoltaic cells are regulated as waste from electrical and
electronic equipment (WEEE) and are dismantled for the recovery of aluminium and other metals (which
make up 10-15% of the total PV module weight) and glass (which makes up for 70-75%). The share of
fluoropolymers is below 1% of volume and is therefore not separately collected and recycled (Non-
published industrial association study, 2019).

Based on a weighted estimation of the different disposal routes and volume PFAS found within the
respective use categories (automotive and other uses) it is assumed that 63% of vents are sent for
incineration with energy recovery, 32% are disposed of via landfill and 5% are recycled.

To understand the effect of the incineration of waste containing PFAS, Gore evaluated scientific resources
worldwide and commissioned the Institute of Technical Chemistry at the Karlsruhe Institute for Technology
(KIT), Germany, to conduct a study on the incineration of PTFE in its pilot size municipal incineration plant
at temperatures typical of a municipal waste incinerator. Based on Gore's current scientific understanding,
incineration is an acceptable way to dispose of fluoropolymers and does not show significant generation
of a range of PFAS that would be relevant to environmental concerns. For PTFE this was confirmed by a
paper published in the July 2019 issue of Chemosphere, a peer reviewed scientific journal (Aleksandrov et
al., 2019). This paper is based on the above-mentioned KIT study, which found that municipal incineration
of PTFE shows no significant generation of the studied PFAS. It is likely that other PFAS show similar
characteristics in the combustion process, and incineration of waste is therefore believed to be a small
contributor to the overall emissions.

Gore further notes that landfilling of PTFE products is not expected to contribute to emissions associated
with landfill leachate, since PTFE is not water soluble, not biodegradable and does not degrade in the
environment. In addition, PTFE is not a precursor and is a stable substance that does not degrade across a
wide range of conditions, suggesting that it would not break down into any other PFAS when in a landfill.

’ These estimates are based on the end-of-life of products used in ‘chemical and power applications and ‘other’ applications in the
non-published industrial association (2019) study.
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The stability of PTFE is further highlighted in the varied applications for which itis used, including its use in
outdoor environments, in high and low temperatures, and with exposure to many harsh chemicals.

Further information on the degradation potential of PTFE can be found in Charles River Lab studies (still
underway, with partial results of which have been shared with the authorities).

2.5 EU baseline

2.5.1 Introduction

This section seeks to set out the EU baseline (i.e. the situation in the absence of the proposed REACH
restriction), whereby the assessment goes beyond Gore and includes information on all affected actors in
the EU who make similar products to those presented in Table 2.1. The baseline derived for this SEA
consists of three main components: (i) Projections for the EU market value of the products affected
(products similar to those in Table 2.1), (i) Projected EU use volumes associated with these products, and
(iii) indicators of risks.

There is limited publicly available data on the EU market for the affected products covered by this SEA,
which is why Gore's best estimate for the EU market size has been used. This market size should be
considered indicative (‘best guess’), as Gore does not have accurate information on production and sales
for other companies.

The location of manufacturing facilities (EU vs. non-EU) and the type and volume of PFAS used by
other companies than Gore are also not known. The volume of PFAS used within the EU has therefore
been extrapolated using market share assumptions and must be used with caution. It is possible that the
dossier submitters (DS) will have received information on other companies affected (i.e., other than Gore)
and may therefore be in a better position to understand if these extrapolated estimates are a reasonable
reflection of the overall size of the EU markets affected.

Indicators of risks of using PFAS is partly based on publicly available information and partly based on
information from Gore. The substance hazard profile has been assessed using information found on
ECHA's website and literature provided by Gore, whilst consideration of emissions is based on information
from Gore and the DS. Risks cannot be derived for the substance involved, but some broad conclusions
can be made by synthesising the available information on hazards and emissions.

Allinformation has been provided in good faith and uncertainties and caveats are further highlighted within
the assessment.

2.5.2 Market information®

EU market for affected products
Itis challenging to derive an accurate market size estimate for the type of products similar to the ones listed

8 Any discussion of markets, shares, or market sizes or shares in this document is preliminary, based on publicly available
information and/or internal estimates, and subject to change. Markets identified are not necessarily only relevant markets

Final Report | September 2022 Page 26








SEA of restricting use of PFAS in vents

in , as Gore does not have access to other companies’ sales data and no comprehensive 3™ party
market research reports exist for this broad portfolio of venting applications served by Gore. Gore has
instead provided an indicative (‘best guess’) estimate for the EU market size for these types of products
based on publicly available information and/or internal estimates, which is presented in .The EU
market size, and the derived sales of other companies supplying similar products on the EU market, are
thus associated with a high level of uncertainty.

Gore believes that around 80% of venting products similar to those listed in that are placed on

the EU market by other companies also contain PFAS.

No indirect sales (beyond those estimated for Gore) have been included in the estimates in as
this would require detailed knowledge (that Gore does not have) of the location of the manufacturing sites
of Gore's competitors and their customers as well as information on products sold outside the EU
eventually ends up on the EU market). As explained in Section 2.3.1, around 14% of Gore's sales outside
the EU will re-enter the EU through indirect sales (products placed on the EU market by Gore customers).
This means that the EU sales revenue (from products similar to those listed in ) that would be
affected by a potential REACH restriction will be higher than what is presented in

Broader product categories

As highlighted above, only a small set of products (listed in and similar products made by other
companies) is included in this assessment. To provide some broader context, data was also collected from
the statistics on the production of manufactured goods within the EU (PRODCOM)?. The selected
PRODCOM codes include the products within this assessment, but also comprise a larger set of products,
as can be observed from the sales data presented in . The extent to which these wider product
categories relies on PFAS is not known, but itis likely that the use of PFAS goes beyond the products covered
by this assessment. Note this list is non-exhaustive and PRODCOM codes may not include all Gore's
products.

(product or geographic) for antitrust purposes, and shares may be incomplete and not reflect all competitive sales or all
competitors

9Eurostat (2015-2019). PRODCOM Annual Data 2015-2019. Available
at: https://ec.europa.eu/eurostat/web/PRODCOM/data/excel-files-nace-rev.2
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EU sales statistics for relevant PRODCOM categories

Broader product group

0Q
=
o
c
=

Parts of electrical ignition or starting
equipment, generators, and cut-outs for
internal combustion engines

Articles for the conveyance or packaging of
goods, of plastics (excluding boxes, cases,
crates and similar articles; sacks and bags,
including cones; carboys, bottles, flasks and
similar articles; spools, spindles, bobbins
and similar supports; stoppers, lids, caps
and other closures)

Telephones for cellular networks or for
other wireless networks

Headphones and earphones, even with
microphone, and sets consisting of
microphone and one or more loudspeakers
(excl. airmen’s headgear with headphones,
telephone sets, cordless microphones with
transmitter, hearing aids)

Other wristwatches, pocket-watches and
other watches, including stopwatches

Photosensitive semiconductor devices; solar
cells, photodiodes, phototransistors, etc.

Electronic pressure gauges, sensors,
indicators, and transmitters

Multichip integrated circuits: processors and
controllers, whether or not combined with
memories, converters, logic circuits,
amplifiers, clock and timing circuits, or other
circuits

1. The values are given in 2022 prices

PRODCOM
code

Average
market size
2015-2020
€ million

29313030

22221950

26302200

26404270

26521200

26112240

26515271

26113003

All

2. n.e.c.is an abbreviation of ‘not elsewhere classified’
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4,352

9,467

241

227

199

1,521

1,004

3,266

27,982

Gore product(s) within this product

* Automotive Vents for Electronic
Enclosures

* Automotive Battery Vents

* Packaging Vents

® Portable Electronic Vents
® Protective Vents

Portable Electronics Thermal Insulation

Portable Electronic Vents

* Portable Electronic Vents
* Thermal Insulation Material

* Protective Vents
* Automotive Electronic Enclosure Vents
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3. The broader product group titled ‘Equipment, n.e.c., for internal combustion engines’ (ICE) underestimates the size of
the market by excluding battery electric, hybrid and other non-ICE vehicles.

4. In cases where the product group was not available in PRODCOM, data on the end product was collected from
PRODCOM and included. It should be noted that the end products included are not exhaustive and Gore's products are
used beyond only those listed

Products highlighted in italic currently have no sales in the EU, either due to direct customers being outside
the EU or the product has not yet reached the sales stage.

EU supply chain and end-use industries

Gore and manufacturers of similar products to those in Table 2.1 purchase large volumes of PTFE from
raw material suppliers both within and outside the EU. Table 2.14 presents the total quantity sold and total
value across relevant industries in the EU fluoropolymers market. Though Gore's and similar products
outlined in Table 2.1 are only a portion of the fluoropolymer market, the table demonstrates the size of
potential buyers that Gore's suppliers are reliant upon for their sales. The fluoropolymers market is
expected to grow by a compound annual growth rate (CAGR) of 6.5% from 2020 to 2027 (Fluoropolymer
Product Group of PlasticsEurope, 2022). Note that the list is non-exhaustive, i.e., not all affected industries
are covered in the table.

Table 2.14: EU market for fluoropolymers

Sector Total quantity sold (tonnes) Total value (€ million)
2020 2015 2020 2015
Chemical and Power 11,000 16,500 213 253
Electronics 3,500 3,500 75 58
Transport 15,500 18,500 298 345
Renewable energy 500 500 21 6
Total relevant
industries 30,500 39,000 607 662
Total EU market 39,500 52,000 799 881
Notes:

1. Transportis a wide industry and only a small share is likely relevant.
2. Values are given in 2022 prices and rounded to the nearest € million. Totals may therefore not sum up.
3. The figures are for the fluoropolymer market at large, of which Gore's and similar products are a proportion.

The automotive industry is a key sector that utilises vents containing PFAS because of the aggressive
operating conditions in which vehicle components are expected to work error-free over more than 10 years
and the significance of the applications. The availability of durable vents is essential for the EU automotive
industry and is interlinked with many downstream industries serving automotive manufacturing. The
automotive sector provides direct and indirect jobs to 13.8 million Europeans, representing 6.1% of total
EU employment (European Commission, n.d.). Gore believes that vents containing PFAS are used in all
passenger vehicles that are on the EU market. Any disruptions in EU automotive production would flow
from initial production through all downstream industry applications (e.g., transportation, construction,
etc.) of the material, and amplify the economic disruption effect.

As discussed in Section 2.2, vents containing PFAS are also used in a broad range of other industries.
Packaging vents are used in the packaging of many end-uses across industries, including agriculture and
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chemical manufacturing. Protective vents are present in a wide array of electronic devices. Portable
Electronic Thermal Insulation is used to protect portable electronic components (and device end users)
from uncontrolled heat exposure. Portable Electronic Vents containing PFAS will be found in most cell
phones and laptops in the EU. Portable electronic devices are used across every industry and by
consumers. Therefore, it is expected that impacts on the electronics industry supply chain may have wide-
reaching economic impacts.

Table 2.15 presents key economic indicators (turnover and employment) for some of the downstream
industries that would be affected by a ban on products containing PFAS in the vents industry. These figures
also include value added that is not reliant on vents, but it is expected that all these industries and more
will to some extent be affected if vents containing PFAS were no longer available. Note that the list is non-
exhaustive, i.e., not all affected industries are covered in the table.

Table 2.15: Economic overview of industries in the EU that use vents containing PFAS

- Employment R
Industry Annual turnover (€/billion) o Year of publication | Source
(million)

Agriculture 190 9.7 2020 (Eurostat, 2022a)
Automotive 968 2.6 2020 (Eurostat, 2022b)
Chemical

. 641 1.2 2019 (Eurostat, 2022b)
manufacturing
Electronics 310 1.0 2014 (Eurostat, 2022b)
Electrical equipment 335 1.5 2020 (Eurostat, 2022b)
Solar power 16 unknown 2018 (Statista, 2020)
Total 2,460 16

Notes:

1. There is likely some overlap between solar power and electrical equipment.
2. Value for agriculture is given in gross value added (GVA)
3. Monetary values are given in 2022 prices and rounded to the nearest € billion.

2.5.3 PFAS use and emissions in the EU

PFAS use volumes

The products listed in Table 2.1, and similar products manufactured by other companies, are highly
specialised, and Gore believes that around 80% of the similar products on the EU market will also contain
PFAS. To derive indicative EU estimates for PFAS use volumes, it is therefore assumed that 80% of the
similar products (not manufactured by Gore) are manufactured using PFAS. Itis not known whether other
companies have their manufacturing sites within or outside the EU, which means Gore's use of PFAS in
manufacturing cannot be reliably extrapolated to the EU market. Similarly, it is not possible to derive
potential volumes PFAS placed on the EU market through indirect sales (i.e., downstream user imports).
Instead, the analysis focuses on the PFAS contained in the products themselves (i.e. excluding PFAS being
recycled in the production process, PFAS ending up in production waste and potential indirect sales).

Gore places around 30 tonnes of PFAS on the EU market in products through direct sales, which include
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both products manufactured within and outside the EU. This volume is extrapolated to the EU using Gore’s
market share, which implicitly assumes that the amount of PFAS contained in Gore products is, on average,
representative for similar products on the market'®, This is considered a reasonable assumption in the
absence of other available information.

For transparency, two estimates for the amount of PFAS used (volumes) have been derived. “PFAS use
volume contained in products” comprise the volumes contained in products similar to those in

that are sold in the EU regardless of the location of where they are manufactured. The second estimate
also contains the additional volume used by Gore in their EU-based manufacturing facilities, which does
not end up in the products sold in the EU (i.e., production waste and exported products). The EU use
volumes presented in may therefore slightly underestimate the total PFAS volume placed on
the EU market.

PFAS material flow and product lifecycle

As detailed in Section 2.4.3, there are several stages in the lifecycle of PFAS and PFAS containing products.
This begins with the production of PFAS to the manufacture of PFAS-containing products, the use or service
life of PFAS-containing products and the end of life of PFAS-containing products. It should be noted that
Gore purchases the vast majority of PFAS from suppliers for the manufacture of products covered within
this SEA, in REACH terms they are a “downstream user” of PFAS. The analysis is therefore focussed on the
product lifecycle, from manufacture of products containing PFAS to their end-of-life.

Section 2.4.3 presented information from Gore related to the PFAS material they use during their
manufacturing process and information on the service life and end-of-life of their products. In order to map
out the PFAS material flow associated with products similar to those presented in ,
complementary information from “investigation report summaries” published by the DS in 2021 (National
Institute for Public Health and the Environment (RIVM) et al.,, 2021) has been utilised. It should be
highlighted that this information relates to broader product groups and are therefore not fully
representative for the products covered in this SEA. Further, the emissions stated in the investigation report

' This implicitly assumes that other companies manufacturing similar products do not have significantly higher PFAS waste
volumes during the product production process. This is considered a reasonable assumption since PTFE is a relatively expensive
raw material (See Chapter 3).
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summaries are much higher than the emissions reported by Gore. In the opinion of Gore, the emissions
provided by the DS are significantly overestimated which might be based on the fact that the BAT for
emission reduction during manufacturing was not taken into account by the DS. Gore also believes
the emissions provided by the DS for the service life and end-of-life of PFAS-containing products are
overestimated. This is because, as explained in Section 2.4.3, PTFE does not react, degrade, or erode,
even when exposed to aggressive chemicals or relevant chemical process temperatures, which suggests
that emissions during service life are negligible. Furthermore, based on Gore's current scientific
understanding, incineration, which is the most common EoL treatment, does not show significant
generation of a range of PFAS that would be relevant to environmental concerns. Nonetheless, the
data will be used in the following as a basis for conducting the socioeconomic analysis. A summary of the
relevant information from the “investigation report summaries” is presented in Appendix 1 PFAS volumes
and emissions across multiple sectors.

Figure 2.5 presents an overview of the PFAS material flow through the various lifecycle stages for the
products included in Table 2.1 and similar products on the EU market. It also shows the share of PFAS (as
a percentage) that is carried over from one stage of the life cycle to the next, and the share of PFAS (as a
percentage) that is released to the environment and the share that ends up in waste at each of the lifecycle
stages. All emission factors presented in Figure 2.5 and detailed in the proceeding section are based
on information from the DS and do not reflect Gore’s data on emissions. The EU use volumes'' derived
in the previous section (PFAS use volumes), was extrapolated from information provided by Gore. The share
of PFAS ending up as production waste (5%) is also based on data provided by Gore and assumed similar
for other companies manufacturing similar products. The share of PFAS volume being sent for incineration
(63%), landfill (33%) and recycling (5%) is based on information from a study prepared for Plastics Europe
on fluoropolymer products (Non-published industrial association study, 2019b).The estimates presented
in Figure 2.5 are associated with a high level of uncertainty. The approach and assumptions used to derive
the estimates are further detailed below Figure 2.5,

Figure 2.5 shows that of the 102 tonnes PFAS that is estimated to be placed on the EU market via direct
sales (of products similar to those in Table 2.1), and almost all of this remains in the products until end of
life. More than half of PFAS in waste streams (relevant for this SEA) is believed to be incinerated, for which
emissions are likely negligible (Aleksandrov et al., 2019), with approximately a third being disposed of via
landfill. The “investigation report summaries” also indicates that overall emissions from fluoropolymers in
waste streams is low (<1%).

" Note that PFAS used in production that is not contained in products placed on the EU market is only shown for Gore, i.e. these
have not been extrapolated to the EU - see further explanation in the previous section. Volumes manufactured outside the EU
that is placed on the EU market by the manufacturer of the product (i.e. not the DU), is, however, included.
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Manufacture of products containing PFAS

Gore manufactures these products both within and outside of the EU, however, the locations of the
production sites of other companies manufacturing similar products are not known. This means that
there is no basis for reliably deriving total volumes used for the manufacture of products similar to those
setoutin in the EU, beyond what ends up in products placed on the EU market. The indicative
share of PFAS used in the manufacture of such products that is released into the environment and the
share that ends up in production waste, although the EU volumes are unknown.

®* Gore states that there are negligible (~0%) PFAS emissions from the manufacturing of their
products, due to the use of emissions control technologies in manufacturing sites. Gore believes
that if similar or equally efficient emission control technologies are used by other companies (which
may have production sites located in the EU). Emissions from product manufacture are likely
negligible (i.e., ~0%). See Section 2.4.3 for further details.

®* The “investigation report summaries” published by the DS in 2021 (National Institute for Public
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Health and the Environment (RIVM) et al., 2021) (summarised in Appendix 1 PFAS volumes and
emissions across multiple sectors), provide estimates for PFAS volumes and emissions in the
electronics and energy sector'?. This report covers a different and significantly broader range of
products than the products covered in this SEA and involve a wider array of manufacturing
processes. The emission factor derived based on the DS data is therefore unlikely to be fully
applicable to the products covered in this SEA. Despite these uncertainties, the report was
considered more representative than the other “investigation report summaries”, as it specifically
estimates emissions from fluoropolymer products'?.

The DS estimated that the upper bound for emissions from fluoropolymers is around 1.5% w/w of the
fluoropolymers/PFAS contained in the products during manufacturing. Even though these emissions are
significantly higher than the emissions reported by Gore, they are - following a conservative approach
- used as basis for this SEA.

The share of PFAS used to manufacture the products covered by this SEA in the EU that ends up in
production waste, is reported by Gore to be around 5% (see Section 2.4.3). The “investigation report
summaries" published by the DS do not go into the same level of detail with regards to the production
waste, so the Gore estimate is used as the best available indicator for PFAS ending up in production waste
atan EU level.

Lastly, the share of PFAS that compromises the products after the production process waste was derived
by subtracting the share ending up in waste (5%) reported by Gore and the DS’ emission share from product
manufacture (1.5%). Since the locations of manufacturing sites for other companies are not known, the
PFAS used for manufacturing in the EU that do not end up in products (primarily production waste) could
not be estimated.

Service life of products containing PFAS
The information provided on emissions from service life of the products differ between Gore and the DS:

® Gore reported (see Section 2.4.3) that it is unlikely that there will be releases of relevant quantities
of non-polymeric residuals nor releases of degradation products of the used fluoropolymers during
product service life. It is further believed that similar PFAS-containing products on the EU market
would also exhibit this feature. Due to the reason stated above in Section 2.4.1, neither the release
of relevant quantities of non-polymeric residuals nor the release of degradation products of the
used fluoropolymers during service life is to be expected.

®* Based on the “investigation report summaries” for the electronics and energy sector, it was
estimated that an average of 0.04% of fluoropolymers compromising products used in these
industries are emitted during the products’ service life. This emission factor is based on emissions
from fluoropolymers in the energy sector and is therefore unlikely to be fully representative of the

2 The DS also published reports on the transport sector and on cleaning agents, which are relevant to the end-use industries of
the products detailed in this SEA. However, these reports did not provide emissions or waste data and hence could not be used
in the relevant calculations.

3 The emission factors have been extrapolated from the “investigation report summaries” based on the volumes and emissions of
fluoropolymers. These emission factors have been applied to all the PFAS types covered in this SEA, including fluorinated solvents.
Fluorinated solvents have higher emissions factors but due to their high recycling rate (95%) and the low concentrations in the
final products on (<500 ppm), any emissions of these will be negligible compared to other estimated emissions.
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emissions from service life of products covered within this SEA.

To keep the analysis conservative, the share of PFAS emitted throughout the service life of products similar
to those set outin is assumed to be 0.04% (i.e., aligned with information provided by the DS).

Product end of life

Since the amount of PFAS in the products that then ends up as waste at the products’ end of life is assumed
to be close to 100%", the volume of PFAS from the products similar to those in that ends up in
waste streams is estimated at just _ The majority of PFAS volume (~90%) is
contained in vent products placed on the EU market are installed in automotive vehicles. A significant share
of land-based vehicles is exported or sold outside the EU after deregistration, both legally and illegally,
estimated at around 30-40% (Non-published industrial association study, 2019b; Taylor, 2020). PFAS
contained within these vehicles will therefore end up in waste stream outside the EU. The PFAS values
entering EU waste stream is therefore believed to be significantly lower than _ likely
closer to _per year in total. However, to ensure a conservative approach for estimating
emission, the full _per year has been taken forward as the volume ending up in EU waste
streams. It is believed that around 63% of the end-products are incinerated (_, 32% are
landfilled (D). i st the remaining 5% is recycled (ChemService, 2021).

Based on Gore's current scientific understanding, incineration of fluoropolymers will not generate
significant emissions and landfilling of PTFE products is not expected to contribute to emissions associated
with landfill leachate, since PTFE is not water soluble, not biodegradable and does not degrade in the
environment. See further details in Section 2.4.3.

In the “investigation report summaries” for waste it is also noted that incineration of PFAS-containing
products at the end-of-life make a negligible contribution to overall emissions from waste streams. The DS
do not estimate the emissions associated with each waste stream but the emissions from fluoropolymers
across all waste streams are reported at around <1% of the fluoropolymers entering the waste stream per
year. Using this emission factor, the upper bound volume of PFAS being emitted in the EU at the EoL for
the products covered by this SEA is estimated at <1 tonne per year.

Total emissions throughout the lifecycle

As explained above, Gore believes that the emission factors derived based on the DS data are not
representative and their use leads to significantly overestimated emissions at all life-cycle stages. Despite
of this, the DS’ data will be used to calculate emissions for this SEA, to ensure that a conservative approach
is taken.

Two emission scenarios have been defined:

* Reasonable worst-case emissions: This is derived using the DS’ emission factors for service life
and EoL but excludes potential emissions from manufacture of products. According to Gore, who
has first-hand knowledge of the manufacturing process and emission from the specific group of
products contained in this SEA, the emissions from manufacture of these types of products are
negligible, and the overestimation of emissions from service life and EoL will by far outweigh the

4 Exact number is 99.96%.
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omission of emissions from manufacture. It is therefore believed that the reasonable worst-case
emissions will be higher than actual emissions from all lifecycle stages for products covered within
this SEA.

* Worst-case sensitivity emissions: To construct a worst-case sensitivity scenario, the DS’ emission
factors have been used at all life cycle stages, whilst also assuming that all manufacture of products
similar to those set out Table 2.1 will be manufactured in the EU. It should be noted that this is not
considered a realistic scenario but has been included as a conservative sensitivity that can inform
the decision-making process.

Table 2.17 presents the two emission estimates alongside the best estimate for EU PFAS contained in
products. If vents manufactured by other companies comprise similar types of PFAS as Gore's vents, the
share of PLCs in the reasonable worst-case emission scenario would be >97%. In the worst-case sensitivity
emission scenario, itis assumed that all manufacturing occurs within the EU, and thereby implying a higher
share of non-PLCs. However, since 95% of the non-PLCs are recovered and reused, it is estimated that the
share of PLCs within the emissions of PFAS would still be >90% (assuming that Gore’s production process
is to reasonably representative for EU manufacture of similar types of vents). It should also be highlighted
that due to upcoming restriction on PFHxA and related substances, the side chain fluoropolymers will be
phased out in the EU. This means that the share of PLCs used in the EU will be even higher in the future.

Based on the argumentation presented above, the volumes and emissions presented in Table 2.17 will be
conservatively assumed as emissions of PFAS into the environment throughout the lifecycle of products
similar to those set out in Table 2.1.

Table 2.17: Estimates of EU emissions, average 2016-2021

. R Volumes in

Estimate Description
tonnes/year

PFAS contained in PFAS volumes contained in product similar to those in Table 2.1 (excluding
products in the EU manufacture and indirect sales). .
Reasonable worst-case | Based on high estimate of emissions from service life and EolL, excluding I
emissions in the EU emissions from manufacture and indirect sales.
Worst-case sensitivity High emissions from all sources (this includes emissions from manufacture l
of emissions in the EU of products containing PFAS assuming all manufacture occurs in the EU).

Notes: Volumes are rounded to the nearest tonnes.

2.54 Indicators of risks under the baseline

The DS have communicated that the key risk indicator for PFAS is the substances’ persistency. Another
concern is that some of the substances are also highly mobile and can accumulate in biota. They note that
“the consequences of this persistence include that the presence of these substances in the environment is
practically irreversible and pose an unacceptable risk to the environment and humans. All uses of PFAS
(professional and industrial uses, consumer uses of mixtures and articles) result in emissions into the environment
and contribute to the overall concentrations of PFAS in the environment” (RIVM et al., n.d.). Toxicity has also
been confirmed for some PFAS, which adds to the overall concern for this group of substances.
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Hazard profile
Gore uses the six types of PFAS to manufacture the venting products covered in : _

Similar to other PFAS, PTFE, PFA and FEP are persistent, but data demonstrates that they do not meet the
criteria for being mobile, bioaccumulative or toxic (Henry et al., 2018). PTFE, PFA and FEP do not have any
harmonised hazard classifications (CLH) and fall under the OECD definition of Polymer of Low Concern
(PLC), which the OECD Expert Group on Polymers “deemed to have insignificant environmental and human
health impacts”" (OECD, 2009). During the 5™ meeting of the Competent Authorities Sub-Group (CASG) on
Polymers (17 November 2021) industry and the Commission discussed as to how PLC should be defined in
the EU. A complete set of definition criteria was not agreed, however, it was discussed that if certain
fluoropolymers do not breakdown into degradants of concern, which could indicate that the fluoropolymer
was a PLCs (European Commission, 2021b). Examples of characteristics discussed include molecular
weight, stability, and leachability (European Commission, 2021b). Moreover, Henry et al. (2018) found that
PTFE, PFA and FEP are PLCs based on widely accepted criteria’ one of which being that they do not
breakdown into degradants of concern. sets out the criteria used and key results from this study,
where the conclusion is that PTFE, ETFE, FEP and PFA are PLCs.

A more recent study (Korzeniowski et al., 2022), building on the research conducted by Henry et al. (2018)
found that 14 additional fluoropolymers ' (including polyvinylidene fluoride (PVDF) and ethylene-
chlorotrifluoroethylene (ECTFE)) are also PLCs, having passed the same 13 criteria (tests) outlined in the
original 2018 study.

'> These criteria represent the combined experience and knowledge of global regulatory authorities on factors demonstrated to be
predictive of health and environmental hazards of polymers.

'® The full list of polymers is as follows: polyvinylidene fluoride (PVDF) homopolymer; PVDF copolymer; ethylene-
chlorotrifluoroethylene (ECTFE) copolymer; ECTFE terpolymer; polychlorotrifluoroethylene (PCTFE); fluoroethylene-vinyl ether
copolymer (FEVE); terpolymer of ethylene, tetrafluoroethylene, and hexafluoropropylene (EFEP); terpolymer of
chlorotrifluoroethylene, tetrafluoroethene, and perfluoroalkyl-vinyl-ether (CPT); and terpolymer of tetrafluoroethylene,
hexafluoropropylene and vinylidene fluoride (THV), tetrafluoroethylene-propylene co-polymer (FEPM); hexafluoropropene-
vinylidene fluoride co- and terpolymers (FKM); and a tetrafluoroethylene-perfluoromethyl vinyl ether perfluoroelastomer (FFKM).
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Table 2.18: PLC criteria from study by Henry et al. (2018)

Assessment criteria

Fluoropolymers

PTFE

ETFE

FEP

PFA

CAS 25038-71-

CAS 25067-11-

CAS 26655-00-

CAS 9002-84-0 5 5 5
68258-85-5 31784-04-0
Pol i .
olymer composition (must have C, H, Si, S, F, Cl, Yes Yes Yes Yes
Br, or | covalently bound to C
. 389 000-
Molecular weight 8900 000 - - -
520 000- 530 000-1 200 241 000- 200 000-
Mn > 1 D li <1%
(Mn>1000 Da and oligomer content <1%) 45000 000 000'7 575 000" 450 000"
Molecular weight distribution MW / number
average M, (M, and heterogeneity of MW
2. 1.4-2.7 1.55-2. 1.7
distribution indicate if majority are >1000 or 3 25-2.09
<1000 Da, which could penetrate the cell)
Wt % oligomer (<5% for <1000 Da oligomers, . . L L
<2% for <500 Da oligomers) Negligible Negligible Negligible Negligible
lonic character (cationic polymers associated
with aquatic toxicity; polycationic with adverse Neutral Neutral Neutral Neutral
human health effect)
<1 (see section | <1 (see section | <1 (see section :;c(tsilzs
RFGs'® (some highly reactive functional groups Reactive Reactive Reactive .

. . . ) ) Reactive
associated with adverse human health and functional functional functional functional
ecotoxicology effects, e.g., acrylates, isocyanates, groups and groups and groups and rouDs and
anhydrides, aziridines) RFG ratio to RFG ratio to RFG §FG rF:atio to

MW) MW) ratio to MW) MW)

FGEW'® (typical value) (the lower the FGEW, the
more reactive the polymer and the higher the >10°-107 >10°-10° >10° >10°
potential for health and environmental impact)

No active No active No active
Low molecular weight leachables (MW < 1000 Da <1 pom leachables by leachables by | leachables by
able to enter cell) PP USP class VI USP class VI USP class VI'?

(121°C) (121°C) (121°C)
Residual monomers (monomers have lower MW
than polymers; typically, more hazardous than <1 ppm <50 ppb <50 ppb <50 ppb
polymers)
Ratio of residual monomers to molecular weight
(typical value) (more low MW monomer content 10" to 1075 103 to 10 1073 1073

per mole increases bioavailability and hazard
potential)

7 Molecular weight is weight average molecular weight.

'8 For definition of reactive functional group; lists of low-, moderate-, and high-concern functional groups; and FGEW limits, see US
EPA Polymer Exemption Guidance Manual (USEPA, 1997), (De Toni, A., Saidi, s., Santos, L. R., And Mudga, 2015, p 191-192), and

(USEPA, 2010).

"9 1n the USP<88> testing for “class VI,” 2 g of the plastic (e.g., FEP, ETFE, or PFA) were extracted at 121°Cin: 1) 0.9% sodium chloride
solution, 2) sesame oil, NF, 3) alcohol saline, and 4) polyethylene glycol. The acute systemic toxicity and intracutaneous re activity
tests were conducted with those extracts. The intramuscular implantation was conducted with the plastic. Passing these 3 tests
indicates that any leachables were not released in concentrations capable of causing these adverse effects but does not resultin
a quantitative concentration of leachables (US Pharmacopeia, 2018).
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Assessment Criteria

Structural similarities to RFG of concern
(increases potential risk of adverse effects)

Reference standards see also ISO 1133 (ISO
2011), 1ISO 12086 (ISO 2006)

Physical-chemical properties

Water solubility (per USP 2011) (water solubility
<10mg/L showed generally low health concerns;
10mg/L to 10000 mg/L had potential health
concern)

Octanol-water partition coefficient, Kow (higher
Kow associated with lipophilicity and a high
potential

to bioaccumulate or bioconcentrate)

Particle size (median mass aerodynamic
diameter,
MMAD, should be >5um)

Stability

Hydrolysis (breaking into M,< 1000 Da increases
hazard potential)

Light (hv) (breaking into M,< 1000 Da increases
hazard potential)

Oxidation (breaking into My< 1000 Da increases
hazard potential)

Biodegradation (aerobic and anaerobic)
(breaking into M,< 1000 Da increases hazard
potential)

Thermal stability at normal foreseeable use
maximum continuous temp (° C) (breaking into
Mn< 1000 Da increases hazard potential)

Meets PLC criteria (Y/N)

Source: Henry et al. (2018) based on OECD (2009) and De Toni, A., Saidi, s., Santos, L. R., And Mudga (2015).

Gore aiso uses |G o rovide enhanced

oleophobicity on the surface of the PTFE membrane. The enhanced oleophobicity is necessary to resist
contamination and provide the levels of protection needed in the applications. _

PTFE

None

ASTM D 4894
(ASTM, 2015a)
D 4895
(ASTM, 2016a)

Practically
insoluble or
insoluble (1 *

10° mg/L)

N/A

100-500 pm
(powders)

Stable

Stable

Stable

Stable

260

Yes

ETFE

None

ASTM D 2116
(ASTM, 2016b)

Practically
insoluble
or insoluble

N/A

50-250 pm
(powders)

2-4 mm
(pellets)

Stable

Stable

Stable

Stable

150

Yes

FEP

None

ASTM D 3159
(ASTM, 2015b)

Practically
insoluble
or insoluble

N/A

150-250 pm
(powders)

2-4 mm
(pellets)

Stable

Stable

Stable

Stable

200

Yes

PFA

None

ASTM D 3307
(ASTM, 2016c)

Practically
insoluble
or insoluble

N/A

50-250 pm
(powders)

2-4 mm
(pellets)

Stable

Stable

Stable

Stable

260

Yes

_The technical work and customer validation for this transition will be completed by June

2025.
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The fluorinated solvents are manufacturing aids | EEEEEEEE—

-. These solvents that are solely used in production steps occurring outside the EU and only a very
small amount of residual solvent left on the final product (Gore estimate the levels of fluorinated solvent in
the final product to be <500 ppm). Neither of these fluorinated solvents have a harmonised hazard
classification (CLH) and has no hazard classifications based on available information.

Risks

PFAS is, as mentioned, a large group of substances (>6,000) which is being proposed for a REACH restriction
due to persistence. Gore predominantly uses fluoropolymers that are categorised as PLCs, in the
manufacturing steps carried out within the EU. The fluoropolymers used by Gore do not have a harmonised
classification (CLH) and data demonstrate that they do not meet the criteria for being mobile,
bioaccumulate or toxic and they have been categorised as a PLC (Henry et al., 2018; OECD, 2009). The side
chain fluorinated polymers used by Gore in manufacturing in the EU are not categorised as a PLC, but these
make up a small proportion of the PFAS volume used in manufacturing in the EU and Gore will be phased
out by 2025, ahead of the PFAS restriction entering into force.

98% of PFAS used by Gore within the EU are PLCs. Outside the EU there is a higher share of non-PLCs used
in manufacturing of vents, specifically fluorinated solvents, but 95% of these are recycled and only traces
(<500 ppm) of the non-PLCs end up in the final products. In total it is estimated that 97% of the PFAS used
(including imports in products) by Gore in the EU are PLCs. Even though small amounts of non-PLCs are
used, emissions to the environment throughout the lifecycle are considered to be negligible by Gore.

Although information on the type of PFAS used by other companies is not available, Gore considers it likely
that similar types of PFAS are used by other companies manufacturing comparable products. Therefore,
the risks from PFAS associated with the products covered by this SEA are considered limited.

2.5.5 EU baseline summary and projections

The EU baseline comprise projections for EU market size, PFAS use volumes and reasonable worst-case
emissions volumes, using the recent (2016 - 2021) estimates presented in Section 2.5.3. As explained in
Section 1.3, the analytical period for this assessment is 2022 - 2041. This means that the EU market size,
PFAS use, and emission volumes must be projected over this period, in order to form a dynamic baseline
that can be used for the assessment of impacts. Market projections for the specific products covered in this
SEA is not available, but it is assumed that the market growth broadly follows the overall trends observed
for the EU market for PRODCOM categories set out in Section 2.5.2 (Broader product categories). A
compound annual growth rate (CAGR) of 2.2% based on historical EU PRODCOM sales data for this market
is applied until 2031. Long-term growth is inherently difficult to predict, so a conservative approach has
been taken, assuming a 0% growth rate from 2032 and onwards. The projections have been estimated in
the absence of a possible REACH restriction whereby use of PFAS in vents are not restricted during the
assessment period.
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I
3. Availability of suitable alternatives

3.1 Introduction

Information on the suitability of possible alternatives is essential when assessing possible restrictions
under REACH. The assessment of alternatives within this SEA is primarily based on information from Gore.

This chapter covers the following topics related to possible alternatives (either being tested or already on
the market):

® R&D (Section 3.2)

® Technical feasibility (Section 3.3)

* Availability (Section 3.4)

® Cost and timeline (Section 3.5)

® Hazard comparison (Section 3.6)

In order for an alternative substance (or process) to be viewed as a suitable substitute, it needs to be able
to provide similar technical functions as the restricted substance, be economically feasible to implement,
be available in sufficient quantity to replace the restricted substance, and not have a worse hazard profile
(i.e., increase risks).

3.2 R&D undertaken by Gore to date

Gore has performed technical and scientific R&D for more than 50 years to be able to manufacture and sell
PTFE-based products that are on the market today. However, Gore has started conducting R&D with the
aim of identifying potential alternatives to PFAS for their venting product group.?® More specifically, over
the past year, Gore has been intensifying work on substitutes for PFAS used in their venting portfolio. Table
3.1 lists the PFAS used in Gore's venting products and includes the rationale as to why substitution of PFAS
is difficult or not possible.

Table 3.1: PFAS contained or used (in the manufacturing process) in products and alternatives

Gore product PFAS used in product Reasons why substitution is difficult/not possible

No in-kind solutions exist, but non-PFAS tube vents and various one-
way valves/tortuous paths exist. However, there are issues with these
non-PFAS products that could reduce the lifetime of drivetrains

Automotive ) ) ) . ) . o

p crai PTFE, PFA and fluorinated and/or complicate design of drivetrains by adding additional
owertrain

Vent solvent materials (volume), weight, etc. High levels of drivetrain protection
ents

and the ability for the component to be tightly packaged are critical
for adoption of newer e-Drivetrains - where minimising space and

weight are core requirements to minimize energy consumption.

20 Gore have been conducting R&D into non-PFAS containing replacements for PTFE, PFA and side chain fluorinated solvent since
July 2021, February 2017 and November 2019, respectively.
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Gore product

Automotive
Electronic
Enclosure Vents

Automotive
Battery Vents??

Packaging Vents

Protective Vents

Portable
Electronic Vents

PFAS used in product

PTFE, PFA, fluorinated
solvent), side chain
fluorinated polymer?' and
perfluoroalkylether
carboxylic acid dispersant

PTFE and FEP

PTFE, PFA and fluorinated
solvent

PTFE, PFA, fluorinated
solvent and side chain
fluorinated polymer?'

PTFE, PFA, fluorinated
solvent, side chain
fluorinated polymer?' and
perfluoroalkylether
carboxylic acid dispersant

Reasons why substitution is difficult/not possible

Alternatives to Gore Vents for automotive electronic enclosures do
not always meet all the requirements, i.e., specifications that are
mandatory to be met by OEMs and Tier 1s, mainly related to chemical
resistance, durability (ingress protection) and high temperature
resistance up to +150°C. In case reduced application requirements
allow the use of an alternative, the automotive industry is still in
general very hesitant of changing an existing and working system. Not
only because of the technical risk, but also the validation efforts (time,
resources, investments) and the communication towards and

approval by the OEM.

Fluoropolymers are the only known material capable and compatible
with the end application. As explained in Section 2.4.1, PTFE is
required to produce a thin, high-strength micro-porous substrate
(membrane) that has a unique combination of high airflow whilst also
exhibiting high liquid entry pressure. These characteristics are
required for Gore's Automotive Battery Vents to function effectively.

No alternative polymer resin has the same (or close to the same)
chemical compatibility. Any alternative resin might be degraded in the
presence of highly concentrated chemicals and hazardous liquids
could leak as a result.

Protective Vents are mostly used in environments where functionality
matters, and failures can lead to (in some cases potentially
catastrophic) failures. The temperature during use ranges from -60°C
to +125°C (some applications even reach +150°C). Due to long lifetime
requirements (of 10-15 years) and harsh end-use cleaning, high
pressure spray resistance is needed. Fluoropolymers are the only
group of substances that can function in these conditions without
suffering from premature failure, no other material is known to Gore
that can replace them for this function.

While alternative materials exist, they do not deliver the same
combination of performance characteristics. Substitution will resultin
compromising/accepting lesser performance / inferior products and
reduce the durability and lifespan of each device.

21 Currently, the side chain fluorinated polymer is used for oleophobic coatings. However, Gore aims to replace any use of side
chain fluorinated polymer with PFA (which is already used in Gore's Venting products) and have the technical work and customer
validations completed by June 2025.

22 Gore have been trying to substitute PTFE and FEP in Automotive Battery Vents for between 6 months and 1 year (as of Q1 2022).
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Gore product PFAS used in product Reasons why substitution is difficult/not possible

Portable The use of PTFE and the unique microstructure enables the desired
Electronics PTEE low thermal conductivity in an extremely thin material. There is no
Thermal known non-PFAS based material that meets this performance
Insulation attribute.

Source: Gore (2022; 2021)

This notwithstanding, Gore has no other indication or proof that any non-PFAS alternative material exists
to replace PFAS substances in the vast majority of Gore venting product portfolio. For example, Gore has
not been able to identify any non-PFAS materials that provide the oleophobic performance of PFA's.
However,

Y These approaches have shown some initial

promise on the laboratory-scale but are many years away from commercially viable and high-volume

production capability. Acommercial viability process can take over 6 years. Currently, Gore is far away from
developing a commercial product for automotive vents that does not use a solvent. There is a difference
between developing the first commercially available product and being able to offer all of Gore's products
without a solvent. Gore has no technical proof that alternative materials would be capable of replacing
PFAS in their entire product range. Nevertheless, using an alternative material for some applications might
be possible; however, such applications are currently unknown. In addition, industry efforts and
standardisation will be required on all products that use an alternative material.

Establishing the laboratory-scale evaluations of these alternative treatment technologies alone is
unpredictable, time consuming and costly, and even after the technical feasibility and product performance
for the alternative (for each PFAS used) has been verified - the second challenge is establishing the reliable
high-volume manufacturing capability; this is further explained in Section 3.5.

3.3 Technical feasibility

Due to the high cost of PTFE and other fluoropolymers relative to other materials, both upstream and
downstream users have spent several decades (incentivised by cost reduction) minimising their use of

2 Gore have been trying to substitute PTFE and FEP in Portable Electronics Battery Vents for between 6 months and 1 year (as of
Q1 2022).
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PFAS. Despite these strong economic incentives to substitute, Gore has not identified any suitable
alternatives for vents which offer the same technical performance as the products listed in .The

prAs |
_ln Gore's venting products are used for their unique chemical properties, that

are outlined in Section 2.4.1 and cannot be replaced by non-PFAS alternative materials.

Any fundamental change to the core material of Gore's venting products, such as substituting PFAS
materials with non-PFAS alternatives, is a massive challenge and is expected to require intense and long-
term scientific and technical developments. Fundamentally substituting PFAS materials in vents is not only
a matter of R&D / reformulation costs and time, but also making sure that any substitute technology is fit
for end-use in every single venting application.

In order to maintain a reliable performance of the end-product that contains Gore’s venting product, the
raw materials used by Gore need to satisfy the most challenging demands with regards to chemical and/or
physical resistance and longevity/durability. These include (but are not limited to) having a high melting
point, being chemically inert and providing high levels of oleophobicity. Section 2.4.1 discusses the PFAS
used by Gore in their venting products and the technical function(s) of the raw materials. The technical
performance of the raw materials directly impacts the performance of the end-product (that contains
Gore's vents). shows the Gore venting products, the end-products that they are used in and the
function that the Gore venting products exhibit (within the end-product).
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Table 3.2: Gore venting products and the function they provide in end-products

Gore products and the end product they are
used in

What function(s) does the Gore product play in the end product?

Gore's Automotive Powertrain Vents are used in
automotive light duty powertrain components and
Selective Catalytic Reduction? fluid reservoirs -
which are included in passenger- and light duty
vehicles.

% The process of Selective Catalytic Reduction (SCR) can require adding AdBlue to diesel during combustion. The AdBlue (uric acid) is stored in a separate chamber in the car. Gore vents
prevent the aggressive acid to stream into the car (but remain in the reservoir) and they equalise pressures in those AdBlue reservoirs, for example, created through temperature changes.
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Gore's Automotive Powertrain Vents have a number of different functions:

Protect Powertrain components from water (rain, snow, car wash/pressure spray) and salt mist, keeping the
component tight/sealed. For example, axles/transfer cases/transmissions are subject to submersion during
flooding, off road driving, launching watercraft, etc., the membrane allows protection of the component during
water exposure and then fast pressure/vacuum release when back in contact with air. High pressure car wash
sprays are also often used on vehicle undercarriages.

Equalise pressure over lifetime, avoiding vacuums and pressure on Powertrain componentseals to ensure reliable
component tightness. For example, axles/transfer cases/transmissions/etc., are subject to heavy temperature
differentials as the component heats up during power transfer and then is cooled after use. The most extreme
case being a hot component contacting cold water, rapidly generating a vacuum pressure. The membrane enables
pressure equalisation unless submerged and continuous contamination protection. Without this protection seals
could be compromised or require heavier designs.

Repel aggressive automotive fluids (e.g., gasoline, power steering fluid, tar remover, windshield washer fluid,
antifreeze), preventing damages to Powertrain components. For example, axles/transfer
cases/transmissions/etc., can be located at the lowest points and are subject to both vehicle and road level fluids,
oils, fuels, etc.

Guarantee tightness against dust, keeping Powertrain components dust tight. For example, axles/transfer
cases/transmissions/etc. are  subject to dust/dirt/mud exposure during driving in  harsh
environments/unimproved roads/off roading/etc. The membrane allows constant pressure equalisation during
these events while keeping any solid contamination out of the component.

Withstand extreme temperature ranges over vehicle lifetime - from freezing to under-the-hood heat (-40C to
+125C). For example, axles/transfer cases/transmissions/etc. can operate at high temperatures and be in
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Automotive Electronic Enclosure Vents are
presentin electrical and electronic modules that are
mounted under the (automotive) hood. Examples
are control units (engine CU, transmission CU), Anti-
lock Braking System, sensors for drive assist and
passenger / pedestrian safety systems, actuators,
hybrid / electric vehicle components (inverters, on
board chargers), motors, pumps, etc.) in passenger
vehicles and light duty trucks.
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proximity to other high temperature components (exhaust, engine, turbo, etc.) this requires a high temperature
resistance.

Gore's Automotive Electronic Enclosure Vents keep control units, sensors and actuators, motors and hybrid/electric

components functioning accurately and reliably for the long term, despite ongoing exposure to harsh operating
conditions. Whether mounted under the hood, or near the undercarriage, these electronic modules require reliable
protection from extremes of temperature and pressure; from water splashes, sprays, or deep wading; and from
damaging automotive fluids and dust, dirt, and road debris. Gore Vents for electronic enclosures reliably withstand these
hazards, durably protecting sensitive electronics from damage, degradation, or premature failure in harsh or extreme
environments.

They effectively block ingress of rain, sleet, snow, dust, dirt, and debris. They rapidly and continuously respond to
pressure differentials, quickly equalising over-pressures and vacuums. This protects the integrity and longevity of seals,
as well as preventing water and contaminants from being drawn into the module.
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Gore's Packaging Vents are used as part of

packaging containers / enclosures in Chemical The primary function is to equalise pressure in hazardous chemicals packages such as hydrogen peroxide, peracetic
Packaging (for example, Dangerous Good Packaging, | acids and bleach. The pressure in the container can increase up to a point where the container bloats, however, if this
Professional Cleaning, Disinfectants, Household continues, the container could leak or even burst. In worst cases this could harm people or pollute the environment.
Chemicals (Drain Cleaner, pipe clog remover), Agro Gore Packaging Vents enable pressure balancing and ensure leak-proofness over the product life cycle.

Fertilizer, Agro Biostimulants and Agro Pesticides).

Gore's Protective Vents are typically ) , i o ) i ) )

) : ) Gore Protective Vents are used in a variety of applications in uncontrolled changing environments such as rain, snow,

installed/enclosed in electronic components. These ) , L o :
) ) . . wind, sun, thunderstorms where reliable performance over lifetime of the device is essential.

electronics are essential for the functionality of a

final device or end-product, for example heavy duty i o ) L ) .

) o The primary function in most cases is pressure equalisation of electronic enclosures as well as protection from
equipment, traffic lights, etc. In gas sensor ) o ) : . e

o uncontrolled environmental challenges (rain, liquids, particles) which would lead to failures, up to catastrophic failures
applications Gore products are used for o . . . )

) ) ) and shorter lifetime of device (increased need for replacement). In addition, rapid cool down or heating up can occur
environmental protection as well as integrated . o . . ,

) due to uncontrolled environmental conditions (sun, rain, wind, thunderstorms, etc.), so Gore's vents must regulate
components which allow the gas sensors to
i temperature and pressure.

function.

Gore's Portable Electronics Thermal Insulation can ) ) ) ) )

) . Gore's Portable Electronics Thermal Insulation protects the surface of mobile electronic device from excess heat created

be used on antennas, Computer Processing Units, o N . L o .
) ) . ) by the device itself. Additionally, it protects heat sensitive components inside the device from the heat created by other

Graphics Processing Unit, batteries, or any other

- . ) : components inside the device.
component inside a mobile electronic device.

Portable Electronic Vents are used in device case Gore's Portable Electronic Vents are used in the protection of sensors, microphones, and speakers in electronic devices
pressure vents, speaker and microphone vents in (i.e., smartphones, headphones / earbuds, watches, smart speakers, radios, etc.). Protection from water and
consumer and industrial electronics (including contaminants enables the use of these electronic devices in external environments contaminated with dust, water, and
smartphones, speakers, earbuds, headphones, other fluids. Water and dust ingress can prevent accurate sound transfer in or out of devices. It can damage devices,
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watches, 2-way radios, and all voice activated including small microphones and speakers. Adhesion of water or dust to the exterior of vents can affect sound quality

electronics). and make the device not fit for use. Device specifications require acoustic performance after exposure to contaminates.

Source: Gore (2022; 2021)
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Gore indicated that, to the best of their knowledge, there are no drop-in alternative substances that can
replicate the use of PFAS in their products. As mentioned in Section 3.2, PE substrates are still undergoing
R&D to see whether they can replace the use of PTFE in a small number of ‘low performance’ products.
Gore notes that there are some non-PFAS microporous membrane materials on the European market.
However, these materials have already been explored by Gore, and while such non-PFAS materials were
found to provide adequate performance for some vents used in ‘non-harsh’ conditions, these materials
were not viable for products used in harsh environment applications as currently served by Gore. These
(harsh) uses require vents made with the combination of temperature stability and chemical resistance
(inherent in PTFE) that can be processed into a thin, microporous substrate. Despite Gore's efforts to date,
it has not been possible to successfully validate sufficient performance (based on customer specifications)
of a non-PTFE based vent in their current market applications / products. Furthermore, as Gore do not sell
any non-harsh venting products, no substitution of PTFE has taken place.

Fluoropolymers are known to provide the highest level of oleophobicity based on their inherently low
surface energy (3M, 2022).% It is unlikely that a non-PFAS substance will meet the required low surface
energy, however a variety of surface treatment technologies are being explored by Gore. _
e 5
or harsh chemicals in the application’s environment would contaminate the surface leading to the ingress
of moisture and other materials that would degrade the performance and lifetime of the end-use device.

Assuming that a new non-PFAS material in the future may meet performance, manufacturing, and
regulatory requirements, it may easily not meet cost and profitability targets. If material costs are increased,
or productivity is reduced / limited economies of scale, and market conditions mean that it is not possible
to pass these costs onto the customer, then these non-PFAS materials may not be economically viable.

The challenges with finding alternatives to PFAS in Gore’s venting products used in the automotive sector
is also highlighted by the German Association of the Automotive Industry (2021: pg 3) which states that
“without PFAS, both existing vehicles and future automotive technologies would be inconceivable”. The reasons
given by the Association is that components containing PFAS “satisfy high standards and quality
requirements”, including “guaranteed vehicle safety, reliability under large temperature fluctuations, flame
retardancy and high durability over the whole lifecycle of 15 to 22 years” (German Association of the Automotive
Industry, 2021).

details some of Gore's venting applications, their non-PFAS alternatives available currently on the
market, and their suitability compared to PFAS-containing vents.

% Low surface energy refers to materials with a surface energy below 36 dunes/cm. These materials are very difficult to bond to
and are often used as ‘non-stick’ surfaces.
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Gore product portfolio available alternatives and potential suitability

Type of vent

Automotive
Electronic
Enclosures
Vents

Portable
Electronic
Battery Vents

Automotive
Battery Vents
(including

Availability of alternatives without
PFAS available on the market today

Open venting solutions (like tubes) do
equalise pressure but cannot protect
against liquid intrusion, which would lead
to component failure. There are a few
PTFE membrane style alternatives (using
polymers such as polyether sulfone (PES)
and polyethylene terephthalate (PET))
which cannot meet the combination of
attributes that PTFE exhibits - specifically
around chemical resistance, temperature
stability, mechanical robustness, and
durability.

There is currently no alternative product
to Gore's Electronic Battery Vent,

There is currently no alternative product
to Gore's catalytic device (which is used in
traditional lead/acid batteries in
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Which applications are the
alternatives used in?

Membrane alternatives are used in less
challenging environments (for example,
temperature requirements) or systems
(for example, Tire Pressure Monitor
systems) or less safety critical electronic
applications. Open venting solutions are
not an option for electronic enclosures.

No alternative exists.

No alternative exists to Gore's vents.
However, an alternative technology to
lead-acid batteries is 12v lithium-ion

Suitability of available alternative products without PFAS

Automotive Electronic components need to be protected in a
reliable and durable way. Open venting solutions (like tubes) do
equalise pressure but cannot protect against liquid intrusion, which
would lead to component failure. They are currently no viable
alternative to PTFE.

No alternative exists.

No alternative exists to Gore's vents. However, 12v lithium-ion
batteries have cost and recyclability issues compare the lead acid
batteries.
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Type of vent

Availability of alternatives without
PFAS available on the market today

Which applications are the
alternatives used in?

Suitability of available alternative products without PFAS

Gore start/stop applications). The only batteries (which can be used in
Automotive alternatives to an automotive battery are | traditional internal combustion engines,
Electronic other driving technologies (e.g., Battery EVs, Hybrid EVs, and Fuel Cell
Enclosure combustion engine or fuel cell engine). EVs).
Vents) Currently no alternative product available
for Li-ion gas release (LGR) vent.
Alternative technologies would involve
the use of different battery chemistries or
the acceptance of reduced vehicle range
and battery life.
Have an increased cost, require additional rubber (which increases
weight), increases installation labour, and can restrict design
Tube (snorkel) vents / rubber valves - freedom. Without the (PFA) oleophobic coating the oleophobicity is
these are typically, long (~1m) rubber reduced and the rubber valves are not chemically resistant and have
tubes. a shorter lifespan. Also, EV vehicle architecture makes packaging a
. . . o long tube increasing difficult, while EV traction motors can be
. ) Lubricant filled powertrain applications o
Automotive Jiggle cap vents (one-way valves) - these sensitive to vacuum pressures.
) . . . that have the space to route long tubes
Powertrain are typically metal with a spring-loaded )
or are not concerned with vacuum or . . )
Vents elastomer. ) o Require the addition of a vacuum to the system. Are more likely to
risk of contamination. ) . o
leak than Gore's alternatives which can lead to contamination
Rattle caps - these are typically, plastic, entering the component.
only protects from large solid
contamination. Are not viewed as a replacement / alternative to Gore vents as any
water / liquid / dust contact is possible and therefore the
performance is not similar.
Almost 100% of the targeted end uses Mechanical systems such as rubber valves could also compensate
Packaging contains PFAS. An alternative product for overpressure. There are a few negative aspects, why these
Vent without PFAS could be a mechanical Alternative no longer used. products are not used (anymore):
ents

valve, which was considered a state-of-
the-art product around 20-25 years ago,
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® Packaging would require a much higher weight, which is
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Availability of alternatives without

Type of vent .
PFAS available on the market today

Which applications are the
alternatives used in?

Suitability of available alternative products without PFAS

but these are no longer used because of
economic and safety reasons.

economically and ecologically a challenge. With PFAS
products the weight could be reduced between 10-30%
(depending on size of the packaging). Alternatives are
economically and ecologically worse because packaging has
to be designed heavier (higher wall thickness). The Total Cost
of Ownership (TCO) of the packaging includes higher raw
material costs, higher processing cost and higher recycling
costs.

® Alternatives cannot compensate under pressure, which is
needed during shipments in different climates.

® Alternatives have a wide opening pressure range. A low
opening pressure could result in leakage and a high opening
pressure could bloat the container. When mechanical
systems open during pressure release, they could spill
chemical content and expose people (or the environment) to
potentially dangerous substances.

® Mechanical valves lose performance over product life cycle
and the risk of leakage increases over time. Liquid typically
dries outin the sealing area of the valve. The result is leakage
or higher opening pressure, which then finally leads to
dangerous bloating.

“Hydrophobic-only” membranes are
available but do not pass the challenges
Protective of lower surface tension liquids and do
Vents not meet lifetime expectations. Thus, they
are not suitable for harsh environment

applications.
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For demanding applications no non-
PFAS materials have been identified to
meet requirements on low surface
tension liquids and lifetime. Allowing
ingress of low surface tension liquids is
a no-go, compromising on lifetime does

There is an ongoing investigation regarding the suitability of PE
membranes. However, the typical application requirement is to
withstand temperatures up to 150°C (for engines). Gore is not aware
of other materials that could withstand those requirements (other
than PTFE). Thus, alternatives cannot meet long-time performance
requirements which will lead to reduced lifetime of electronic
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Type of vent

Availability of alternatives without
PFAS available on the market today

Which applications are the
alternatives used in?

Suitability of available alternative products without PFAS

For Acoustic protection alternative
materials are precision woven materials
with defined openings. However, the
water / liquid retention and dust-
proofness show a much lower
performance level.

not meet economic reality and has
negative impact on environmental
footprint (more frequent replacements)

components. As a result, devices will need to be replaced more
often and thus, disposal rates would increase and the consumption
of materials for electronics would be greater, which has a negative
impact on the environment.

There are alternative protective materials

No, non-PFAS materials have been
identified for these applications. While

Alternative materials come at the expense of reduced performance
in both sensor performance and protection level. Lower protection
levels can cause end products to fail faster resulting in devices

Portable that deliver a lower level of protection non-PFAS based materials are being ) . )
) o N ] ) ) needing to be replaced more often, increased recycling of
Electronic and eliminate the ability to deliver the considered, no non-PFAS materials have ) ) . ) ) ’ )
o i . electronics, higher consumption of ingredients / materials which has
Vents performance expected in higher been identified yet that meet all the o )
. . . . a negative impact on the environment. Furthermore, IP68 water
performing portable electronic devices. current performance requirements of ) )
o protection has become the standard for waterproof claim. No non-
these applications. . ) . o
PFAS materials have been identified for these applications.
They are very inconsistent in their aerogel particle loading and
thickness distribution. The consequences of this are that a company
could have manufacturing problems when they receive an insulation
) ) product that is too thick, or, have heat problems if the insulation
. The alternatives have been used in . . ) o
Non-PFAS Thermal Insulation products, ) o product is too thin, or the aerogel is too unevenly distributed -
Gore's . . ) mobile handset and laptop applications . . o
which utilise a PET textile (non-woven or o which would lead to potential burn injuries to end users.
Thermal ) . that are mid-tier in performance, . .
) PET film) substrate or fibre glass ) Furthermore, the particles also are not well bound to the alternative
Insulation . meaning that they generate less heat, ) . )
substrate, where the aerogel particles are ) substrates, so any flexing of the material can cause the particles to
products and therefore have less need for high

coated onto and/or into these substrates.

Source: Gore (2022; 2021)
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quality thermal solutions.

flake / fall off. This can lead to even more inconsistent performance
(as described above) and can also cause damage to the internal
components of the device as most are dust sensitive. Lastly, this
inconsistency can lead to the injury of the manufacturing person(s)
applying the part if the dust is inhaled.
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3.4 Availability

The role of assessing ‘availability’ in an assessment of alternatives (AoA), is to make sure that there is
sufficient quantity of the alternative substance (or, substances) that will be used to replace the substance
in question.

However, there are currently no available alternative substances (including drop-in substances that mimic
the role of PFAS, and substances that have different functions to PFAS) or alternative processes to the Gore
products that are able to reproduce the same level of performance for the entire product portfolio.

. may replace the use of PTFE for very few of Gore's venting products, but the technical feasibility is
uncertain. However,_this will only be possible for a small
(<10%) fraction of Gore's venting portfolio, and it is therefore assumed that the increased demand -
will be limited, and Gore will be able to obtain adequate volumes of..

3.5 Cost and timeline for transitioning to alternatives

Gore perceives the likelihood of technically replacing PFAS in Gore Vents and succeeding commercially as
very low, i.e., it is highly unlikely that substitution of PFAS will be technically and economically feasible for
the vast majority of their vents. Gore note that it is only technically feasible to estimate the cost of
substitution of PFAS materials (to non-PFAS materials) after 2032 (7 years after the proposed Entry into
Force (EiF) of 2025). After 7 years, Gore estimate that 10% of their venting portfolio can be substituted - this
is estimated to cost €70 million. This assumes that R&D into PE (discussed in Section 3.2) replacing PTFE as
the base-substrate for some venting products is technically feasible.

Following this, 10 years after the proposed EiF, Gore estimate that a further 40% of their PFAS-containing
venting portfolio can be substituted - provided that alternative materials and production processes are
identified, which are not apparent yet. This is projected to cost over €100 million. Furthermore, in Gore's
experience of developing and commercialising replacement products, it is believed that increasing
investments would not reduce the timeline for substitution.

details Gore's estimates for time frames and costs (alternative development investments)
required for transitioning away from the use of PTFE, PFA and fluorinated solvent to non-PFAS alternatives.
This includes the time required to find alternatives and integrate them into the Gore production process -
summarised below in a five-step substitution plan required for Gore’s products to be reformulated
successfully:

1. Planning - This involves initiating the substitution or reformulation project internally.
2. Development - This involves an iterative stage of R&D, (re)formulation and lab testing.

3. Qualification and/or Validation - This involves testing and validation with customers and/or
external testers.

Final Report | September 2022 Page 55








SEA of restricting use of PFAS in vents

4. Certification - This involves review and testing by standard setters and/or regulators. For
example, all Gore products sold into the Automotive applications must meet IATF standards.
Additionally, all Gore products have many application-based standards that must be met, such
as ISO, REACH, RoHS, and others.

5. Production - This would involve implementing the manufacturing plan for the alternative,
including a possible pilot phase, regulatory approval and/or updates to the production line.

Furthermore, within this, the internal substitution milestones are the same for each substance: (1) Reach
TFP?®, (2) Reach PFP?, (3) Design and build commercial equipment, and (4) Internal validations. The costs
below include resources costs (employees), capital costs (CAPEX) and non-capital costs. Examples of non-
capital costs include non-saleable consumable materials, labour costs, and other costs not directly
associated with design and building equipment.

Table 3.4: Minimum time frame and costs for Gore to replace PFAS substances in venting
portfolio in the EU

Time frame Capital costs . Resource Non-capital Total costs
PFAS Substance (Years) (€ million) investment costs (€ million)
(€ million) (€ million)

PTFE >11 50 20 5 75
PFA >12 25 25 5 55
Fluorinated solvent >8 20 10 5 35
AII.Vt.entlng products >15 95 55 15 165
(minimum)

Source: Gore (2022; 2021)

Notes:

1. The costs of replacing PFAS are highly uncertain, due to the fact substitution may not be feasible. The numbers have
been rounded to nearest €5 million.

2. The numbers in Table 3.4 are estimates made by Gore for this SEA report. These should not be viewed as accurate
representations of the cost of substituting PFAS from Gore's venting portfolio.

In addition, in all of the above cases, customer approvals (or, validations) would add at least 1-3? years to
the timeline set out in Table 3.4. For example, in the automotive industry, a supplier cannot decide to
substitute one product with another without authorisation from direct (tier) customers as well as OEM
vehicle manufacturers. Instead, before any supply to an automotive customer can start, the supplier and
customer are requested to enter in a Production Part Approval Process (PPAP).

As all paths/substances would need to be pursued simultaneously due to degree of overall uncertainty, the
total time and investments to remove PFAS from the venting portfolio is estimated to be at least 15 years
and cost at least €165 million. Adjusting these estimates to include customer validation process the final
estimate would be at least 16-18 years, although this is dependent on the discovery of a viable alternative

26 TFP is the Technology Feasibility Point which is the point at which prototypes (materials or processes) have satisfied the few
properties of largest technical uncertainty for the product or product family.

27 PFP is the Product Feasibility Point which is the point at which functional prototypes have repeatedly achieved the key product
performance criteria and reduced remaining uncertainties for commercial product development.

% Gore estimates that customer validations are expected to be extensive and longer than average since a product performance
trade-off is likely to occur.
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material, which has not become apparent yet.

This notwithstanding, the current state-of-the-art technologies used to produce Gore vents containing PTFE
have taken more than 50 years to develop and optimise. Gore expects that even if 15 years of effort is put
into the substitution of PFAS, the majority of venting applications will still not have any viable replacements
for materials containing PFAS, as no alternative material has been found that can replicate the performance
of fluoropolymers.

3.6 Hazard comparison

As there are no identified alternative substances (including drop-in substances that mimic the role of PFAS,
and substances that have different functions to PFAS) or alternative processes to the Gore venting products
that contain PTFE, PFA, FEP, fluorinated solvent, side chain fluorinated polymers, and non-polymeric PFAS
dispersant, it is not possible to compare the hazard profile of a potential alternative substance (or
substances) to the PFAS mentioned.

_ubstrates may replace the use of PTFE for very few of Gore's venting products, but the technical
feasibility is uncertain. However, if the R&D is successful, .Would be viewed as a non-hazardous, non-
fluorinated polymer with no harmonised or self-classifications. However, these vents would still require the
use of a PFA -to meet the application performance requirements, so would not be non-PFAS
products. The feasibility of replacing the application of the PFA - without the use of a fluorinated
solvent is more difficult and time-consuming process (as set out in earlier in this section).
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I
4. Restriction scenario

4.1 Introduction

This chapter assesses impacts of a potential REACH restriction on the use of PFAS in venting products
included in Table 2.1 and similar products placed on the EU market by other companies. As the exact scope
of any possible restriction is unknown, this assessment assumes that all venting products containing PFAS
are restricted within the scope of a possible REACH restriction following entry in force (EiF) + 12 months.
For the purpose of this assessment and its quantitative analysis, this is assumed to occur in 2025.

The chapter covers:

® A description of the restriction scenario assessed and how we assume affected actors along the
supply chain will react to this restriction (Section 4.2)

®* The economic impacts of the restriction (Section 4.3)
® The environmental and human health impacts (Section 4.4); and

® The social and wider economic impacts (Section 4.5).

Information on behavioural responses to a possible restriction on PFAS was gathered from Gore and
publicly available sources, combined with professional judgements. All relevant impacts are assessed
where possible at an EU level (i.e., covering the whole market). Any monetary estimates that have been
discounted are accompanied with the following bracket: (PV - present value). A 4% discount rate has been
used, as recommended by the European Commission (EC, 2017) and values are shown in 2022 prices.

4.2 Behavioural responses

4.2.1 Introduction

When faced with a REACH restriction without any derogations, affected actors typically have a few options
of actions they can consider, henceforth called “behavioural responses”. These can broadly be divided into:

* Option 1: Transition to an alternative (substance, material or technique/process, and in some cases
a change of ‘service’ may be possible?), before the Entry into Force (EiF) of the restriction;

® Option 2: Temporarily cease production of the affected products in the EU, until an alternative is
implemented;

®* Option 3: Permanently cease production of the affected products in the EU (with or without
increasing production outside the EU).

® Option 4: Cease all operations in the EU (with or without relocation outside the EU).

For the purpose of this analysis it is assumed that companies using PFAS in the manufacturing of products

29 A change in service would be to remove the need for the product itself. For example, instead of using a BPA in thermal paper
receipt, electronic receipt could be used instead. The paper receipt would then no longer be needed, but it requires other broad-
reaching societal changes.
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similar to Gore will be in a similar situation, and the most likely behavioural options will be the same.

The behavioural responses for the following actors are considered:

® Gore and manufacturers (importers) of similar products made with PFAS. These comprise of Gore and
manufacturers of similar products to those set out in Table 2.1

®  Upstream raw material suppliers include all suppliers of PFAS intended for the use in products similar
to those set outin Table 2.1

® Industrial downstream users include all companies using products similar to those set out in Table
21

4.2.2 Gore and manufacturers (importers) of similar products made with
PFAS

As detailed in Chapter 3, changing the substance/material or the production process to avoid using PFAS is
not currently technically feasible, due to the high performance needed for the products covered in the SEA.
Gore also explained that alternatives will not be available in the foreseeable future (see Section 3.5).
Without a derogation, the only options therefore involve ceasing the production of such products in the
EU, and the sales into and within the EU. Whether all operations will have to cease depends on each
company’s reliance on PFAS in their product portfolio, and whether other products affected by a potential
restriction would be granted a derogation.

4.2.3 Upstream raw material suppliers

Manufacturers and suppliers of moulded parts and die cut parts and suppliers of fluoropolymers,
adhesives, coatings and manufacturing aids will be heavily affected by a restriction of PFAS, since they
manufacture and sell these parts containing PFAS, or manufacture and sell intermediates required to
manufacture vents containing PFAS, that are subject to a potential REACH restriction, and production of
these will have to cease (unless derogated). If derogations are granted for some uses, manufacture of PFAS
and PFAS-containing parts may still continue in the EU, but at a reduced capacity (i.e., supply PFAS for
derogated uses only). In a best-case scenario, PFAS suppliers also manufacture non-PFAS substances/parts
that can be used to produce similar, albeit ‘inferior’, products. This could theoretically allow some upstream
suppliers to reduce some of the profit losses, but this would not occur until after the demand for alternative
substances increases (i.e., after alternatives have been identified, tested, and implemented by downstream
users), which may take a significant amount of time (10+ years). If a REACH restriction removes alarge share
of their EU business, it is likely that at least some raw material suppliers will cease all operations in the EU.

4.2.4 Industrial downstream users

The industrial downstream users are companies within industries that rely on vents that can operate in
harsh environments with a high degree of reliability. These downstream users manufacture products that
are important for a large number of end-use industries, described in Section 2.2 and Section 2.5.2. It is not
realistic that the downstream industries or consumer markets relying on vents will collapse (Option 3 and
Option 4), but the industrial downstream users as well as some companies in end-use industries may
temporarily need to cease production until they are able to find alternative solutions (Option 2). Since no
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alternatives with equal performance are available (and unlikely to become available), they will have to
redesign products, supply chains and production processes to use lower performing alternatives, which
will take some time.

4.3 Economic impacts

4.3.1 Introduction

Restricting the use of PFAS in products similar to those set out in Table 2.1 will induce significant economic
impacts for upstream suppliers, product manufacturers (Gore and other companies), downstream
industrial users as well as the actors in end-use industries. There is limited information available to estimate
impacts throughout the value chain, so the quantitative analysis focusses on impacts on products
manufacturers. Other economic impacts are assessed mostly qualitatively, with a few numerical examples
to illustrate potential order of magnitude of non-quantified effects.

The quantitative analysis is estimated based on the behavioural assumptions set out in Section 4.2. All
impacts are presented as total present value, average annual present value, and equivalent annual values
(EAV), using a discount rate of 4%, an analytical period of 20 years, and 2022 as the monetary base year.

4.3.2 Economic impacts on manufacturers of vents

Lost Profits

As explained in Section 4.2, the manufacturers of products similar to those set outin Table 2.1 have limited
choices if faced with a restriction. As explained in Section 3.5, no suitable alternatives exist on the market,
and itis not anticipated that alternatives will be found within the next 15 years. The uncertain outcome (i.e.,
an alternative may not be found) and time needed, means that substitution is likely not a feasible option
for most manufacturers. Without a derogation, the most likely options therefore involve ceasing the
production of such products in the EU and the sales into and within the EU, which will lead to large financial
losses for society.

SEAC has recently published guidance that streamlines the approach to estimating lost profits, which is
linked to premature retirements of assets (SEAC, 2021). Assets may be intangible (e.g., R&D and patents) or
tangible/physical (e.g., production equipment or a production plant). If a company, production plant or a
production line has to shut down (e.g., due to a regulation) the associated assets will no longer generate
value. The main assumption behind this methodology is that “in the short run there is a fixed availability of
tangible and intangible assets and in the long run incumbent or rival firms can augment assets by making
investments” (SEAC, 2021). The guidance provides a default time period over which profits lost should be
estimated, which is dependent on whether suitable alternatives are generally available (SAGA) or not (no-
SAGA). For SAGA cases, 2 years of profits is used to approximate producer surplus losses, whilst a 4-year
period is recommended for no-SAGA cases. If alonger time period is to be used (5 years is suggested in the
guidance), this must be “justified by robust supporting evidence” (SEAC, 2021).

Assets may, for example, be redeployed by companies manufacturing lower performing alternatives. Parts
of the profits lost may therefore be redistributed to suppliers of these ‘next best’ alternative products.
Limiting the profits lost to a short time period (4 years), thus accounts for this type of distributional impact.
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It should, however, be noted that it is deemed unlikely that new assets (after the end of life of the ‘old’
assets) can be redeployed in equally beneficial or income-generating uses. Hence, it is believed that parts
of the losses will remain way beyond the 4-year default period. Albeit likely significant, it is not achievable
to quantify the losses associated with deploying resources in less beneficial (‘next-best’ options)
applications, so a conservative approach with a 4-year period has been used.

As explained in detail in Chapter 3, there are no suitable alternatives available for the products covered
within this SEA, which means that this is a no-SAGA case. Using the default value of 4 years, the resulting

Substitution costs

Section 3.5 details the necessary steps as well as the minimum time and cost Gore needs to transition to
alternatives for the products set out in . The necessary steps include planning, development,
qualification/validation, certification, and production, with a total time needed of at least 15 years after an
alternative material has been identified (see ). Itis important to recognise that it is unknown what
alternative could be used, so the 15-year transition period would only apply from when an alternative has
been identified and onwards. It is reasonable to assume that companies that manufacture similar products
will have to go through a similar process, so these costs have been extrapolated to the EU market. This
implicitly assumes that substitution costs will eventually be passed through to the price of the products,
i.e., the costs will be borne by actors on the EU market.

It should be noted that the substitution costs are not likely to be equally distributed across all EU actors.
Some companies may choose to exit the market, i.e., permanently cease their production and thus not
incur substitution costs. Other companies may be willing to undertake large investments over an extended
period of time, in order to capture current and/or new markets. These companies would thereby incur
higher substitution costs, but less profits lost (there may even be some gains for these companies in the
long term). As explain above, these distributional effects have been accounted for in the estimation of lost
profits (i.e., net profit lost is estimated), which means that substitution costs can be added to the estimated
profits lost.

It has been assumed that the substitution process will start one year prior to entry into force (2024). The

|
I
4.3.3 Upstream raw material suppliers

Suppliers of PFAS will be severely impacted by a potential restriction on PFAS, as the substances themselves
are the products being restricted. Gore has four key raw material suppliers (i.e., Gore comprises at least a
third of total sales for each of these suppliers) and spends a total of €11 million on raw materials within the
EU (associated with venting products alone). These will lose Gore sales and thereby at least a third of their
business if no derogation is granted for the products covered within this SEA. If manufacturers similar to
Gore purchase from these and or other suppliers within the EU, the actual impact to suppliers in the EU
will be much higher. The only option for these suppliers will be to permanently cease manufacture and
sales of PFAS in the EU associated with all restricted uses. Even though some derogations may be granted,

Final Report | September 2022 Page 61








SEA of restricting use of PFAS in vents

there is a high risk of permanent closure of companies which rely on the sales of PFAS to an EU customer
base. As a minimum the suppliers will lose their sales and corresponding profits associated with supply to
all restricted uses of PFAS. Some companies may be in a position to start or increase production of
substances that can be used as (inferior) alternatives, but the sales of such substances will only be possible
after alternatives have been identified, tested, and implemented.

The baseline volume of PFAS placed on the EU market in products covered by this SEA was estimated at an
annual average of 102 tonnes between 2016-2021, which excludes production waste and indirect sales.
The total volume of fluoropolymers sold in the EU for relevant industries uses® (See Table 2.14) comprised
39,500 tonnes in 2020, with a corresponding sales value of €799 million (Fluoropolymer Product Group of
PlasticskEurope, 2022), which means that the volumes used for vents in the EU comprise a relatively small
share. The total profits lost for these fluoropolymer suppliers, associated with venting products, is therefore
expected to be small compared to costs further down the value chain, albeit high for the individual
companies. These costs have therefore not been estimated or included in the total cost estimates.

4.3.4 Industrial downstream users

One of the key benefits of using PFAS in venting products is that it provides reliability and durability in harsh
operating conditions. As mentioned in Section 4.2, it is not realistic to assume that downstream users will
(or can) wait a long period of time until equivalent performing vents are on the market. If PFAS can no
longer be used, downstream users will therefore need to modify their processes and products to
compensate for reduced performance such as protection from water, dust, or aggressive chemicals and
durability of vents made without PFAS. Furthermore, they will need to acquire product and regulatory
approval to use different products until non-PFAS products have been found. This will induce costs of R&D,
investments, testing, and regulatory approvals, to mention a few, resulting in significant costs for these
downstream users. Due to data limitations, it is not possible to estimate such substitution/compliance
related costs for downstream users.

If downstream users are not able to redesign and change their production processes to fit the lower
performing venting products by the end of the transition period, there is risk of temporarily halting
production for products relying on PFAS-containing venting products. The EU industrial base, including but
not limited to the automotive, chemical manufacturing and electronics industries, would then be faced with
significant disruptions, the duration of which is difficult to predict.

It is also uncertain if manufacturers of lower performing non-PFAS venting products will be able to increase
their product supply to meet the ‘new’ demand coming from downstream users switching from products
containing PFAS after the end of the transition period. Any delay in the supply of non-PFAS venting products
could result in a temporary shortage in such products being available and therefore increase the risks of
production halts and disruptions in downstream user industries.

Predicting the length and the extent of production halts, as well as associated impacts on sales within
downstream user industries is challenging, and available information does not allow for a full quantification
of such impacts. Looking at only a few relevant sectors can give an indication of the minimum order of

30 Relevant industries include Automotive, agriculture, chemical manufacturing, electronics, electrical equipment, and solar power
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magnitude of profits loss due to production halts in downstream user sectors. As shown in Table 2.15, the
turnover in these industries was close to €2,460 billion in 2019 and employed around 16 million people in
the same year. To keep the example even more conservative, one can assume that only 1% of sales in this
industry is affected and that the profit margins are 50% lower than for Gore and similar manufacturers.
Again, using the no-SAGA approach (SEAC, 2021) as there are no suitable alternatives on the market, the
resulting loss amounts to over €7 billion (PV) over the period 2022-2041 which annualised is €523 million
per year.

Due to the lack of suitable alternatives downstream users will incur additional costs including, but not
limited to replacement costs for electronic devices due to higher incidences of pre-mature failures, costs of
more frequent auto repair also due to pre-mature component failures, and the costs and supply chain
disruptions of more complex packaging for hazardous chemicals. These hard to quantify indirect costs
could easily exceed the direct costs estimated above.

A stakeholder consultation carried out for a recent report published by PlasticsEurope, “Socio-economic
Analysis of the European Fluoropolymer Industry”, found that fluoropolymer products (e.g., coatings,
linings and components) used in the chemical and power industry have twice the lifetime of other materials,
potentially yielding savings in the order of €100 million annually (Fluoropolymer Product Group of
PlasticskEurope, 2017). Amongst other benefits, fluoropolymers support savings in maintenance through
increased component lifetime (Fluoropolymer Product Group of PlasticsEurope, 2017). This is, of course,
not only related to the products covered within this SEA, but it shows that performance loss may induce
significant costs for the downstream users.

4.3.5 Total economic impacts on the EU

The economic impacts of restricting the use of PFAS in products similar to those in Table 2.1 are expected
to be high for all affected actors, albeit not fully quantifiable. The total costs set out in Table 4.1 should
therefore be viewed as the minimum economic costs resulting from not granting a derogation for these
products. The most significant omissions are believed to be at the downstream user level, where only a few
relevant industries®® have been assessed, the assumed share of sales affected is conservative (1%) and no
costs of compliance (R&D, investments, testing, regulatory approval etc.) have been included. Limiting lost
profits to 4 years for all levels of the value chain is also considered conservative. Lastly, cost of lower product
performance, exemplified by PlasticsEurope, has been excluded, as the share attributable to the products
within this SEA could not be inferred from the underlying report.
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4.4 Impacts to human health and the environment

4.4.1 Introduction

Certain individual PFAS substances (e.g., PFOA, PFOS and PFHXS) are listed as Substances of Very High
Concern, (SVHC), due to vPvB and/or PBT properties, and their use has therefore been restricted in the EU.
Not all PFAS, however, are substances of concern or very high concern. For example, as shown in Section
2.5.4, PTFE and additional fluoropolymers have been established to meet the OECD criterial for a Polymer
of Low Concern (PLC) and are thus not expected to impact human health or the environment (Henry et al.,
2018; OECD, 2009).

On average 98% of the PFAS used in the EU by Gore are considered PLC. The exact composition of PFAS
used by companies manufacturing similar products to Gore's is not known, but it is considered likely that
the composition will be similar in order to achieve similar product functions. The approach used to assess
potential benefits of reducing exposure to PBTs and vPvBs (ECHA, 2016) may therefore not be fully
appropriate to use for PFAS as a group, or more specifically the type of PFAS covered within this SEA.

4.4.2 Risk reduction indicators

Reductions in the use and emissions of PFAS from not derogating the uses within this SEA are set out in

, and these estimates are integral in assessments carried out by the DS as well as by RAC and
SEAC. However, caution must be taken when interpreting what these emission reductions mean in terms
of actual impacts on human health and the environment, because PTFE, PFA and FEP, as other
fluoropolymers, which makes up the vast majority (>90%) of the PFAS volumes covered by this SEA, are not
mobile in the environment, and are demonstrated to be non-toxic and extremely stable. Because individual
PFAS can have very different properties, the risks associated with potential emissions should consider both
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the amount and specific type of PFAS.

Table 4.2: Reduction in PFAS contained in products and emissions in the EU

Estimate Total volumes over 2022-2041
Annual volumes (tonnes/year)
(tonnes)
Reduction in PFAS contained in products 2,365 118
Reduction in emission (worst-case sensitivity) 190 10
Reduction in emission (reasonable worst-case) 21 1
Notes:

1. Reasonable worst-case emissions are derived using the higher emission factor associated with service life and EoL from the
Investigation summaries published by the DS

2. Worst-case sensitivity emission estimates also use the emissions factors from the DS, but further assumes that all products
placed on the EU market will be manufactured in the EU

3. Volumes have been rounded to the nearest tonne or the first non-zero decimal

4.4.3 Other impacts on human health and the environment

Other impacts on the environmental and health may include the potential for higher safety risks from
vehicle or aircraft failure, increased risk of exposure of workers to hazardous substances, and increases in
emissions arising from technical regression (in transport, for example this includes inferior car emission
sensors, inferior internal seals, increased fugitive emissions or weight increases). This could put at risk
Europe’s ability to meets its climate and energy goals. (Fluoropolymer Product Group of PlasticsEurope,
2017).

Human health impacts

Increased risk of worker exposure to hazardous chemicals

A potential REACH restriction on the use of PFAS in vents could increase the health and safety risks of
workers in downstream industries, such as chemical processing industries. For example, packaging vents
are used to equalise pressure in hazardous chemical packaging, preventing containers filled with
hazardous chemicals (e.g., hydrogen peroxide, peracetic acids and bleach) from leaking or bursting
(because of unbalanced pressure within the container). As a result, they're an important safety component
of chemical storage and transportation.

In the example of chemicals packaging vents, the loss in product effectiveness, and potential product
failure, from non-PFAS vents could lead to workers being exposed to chemically aggressive and hazardous
materials, which would be in violation of EU workers health and safety directives as directed by the
European Pillar of Social Rights (European Commission, 2022a). Another example are vents used in gas
sensors which alert workers to the presence of harmful gases in the air. These gas sensors are also used
to detect specific gases that, once critical concentration level is reached, a potentially explosive
environments are present. If not detected, the risk of an explosion is more likely and would have harmful
impacts on humans and environment. Further, these vents can operate in uncontrolled environments that
may be potentially exposed to moisture, particles, or other contaminants that may harm the sensor’s ability
to function, and therefore, its use as a safety instrument to protect workers in a range of scenarios. Durable
and reliable vents are therefore a fundamental enabling technology for safe production.
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The human health risks associated with coming into contact with harsh chemicals during chemical
processing span the range from minor irritation to death. Exposure to hazardous chemicals have been
connected to chronic illness, respiratory problems, cancer, liver diseases and many other conditions that
threaten health. Industries processing harsh chemicals have extensive regulation associated with reducing
the health risk posed by accidental chemical exposure or release.

In 2017, work-related injuries and illnesses cost €476 billion in the EU (EHS Today, 2017). Increased risk of
exposure to chemically aggressive and hazardous fluids at the workplace could increase these costs over
time, which would negatively impact the EU economy.

Automotive Powertrain Vents provide protection for automotive powertrain components in passenger and
light duty trucks against contamination while allowing pressure equalization. A failure of the powertrain
vent system can, for example, cause water or contamination entry into transfer cases, e-axles or e-motors,
and, in extreme cases, this can cause component failure and disable the vehicle, thereby placing drivers
and passengers in potentially dangerous situations.

Similarly, PFAS-containing automotive electronic enclosure vents durably protect sensitive electronics from
damage, degradation, or premature failure in harsh or extreme environments. These vents are used in
critical drive assist systems and are becoming increasingly dominant in advanced driver assistance systems
(ADAS), given the rapid developments in the future of autonomous driving. Failure of these systems due to
ingress of liquids, for instance, from the use of less effective non-PFAS products could lead to increased
safety risks in critical situations during the vehicles operation.

Protective vents for outdoor electronics are used to equalise pressure in electronic enclosures caused by
uncontrolled changing environments such as rain, snow, wind, sun, and thunderstorms. These
environmental conditions cause rapid cooling or heating of electronic devices, which leads to increased
stress on installed seals and eventually to failure of the seal leading to ingress of water and dust. Protective
vents ensure constant pressure equalization while protecting from liquid and dust ingress and thus
improve the performance, reliability, and longevity of outdoor electronics. These protective vents are used
for example in the control units of traffic lights. A malfunction of these control units could lead to
uncontrolled traffic and an increased risk of road accidents, thereby endangering motorists and
pedestrians. The use of less durable non-PFAS products would increase the risk of failure over time.
Protective vents are also used in the control unit of brake systems for trains. Product failure in the brake
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control system from the use of less durable non-PFAS products could lead to catastrophic accidents and
endanger human lives.

Reduced public safety from telecommunication failures

As detailed above, protective vents are used in outdoor applications and provide protection against
uncontrolled environments. These vents are used in the backbone of telecommunication infrastructure,
which are the sets of paths that local or regional networks connect to for long-distance interconnections. A
failure in this infrastructure and the related transmission of the transmitter mast would halt cell phone
reception, which could have far-reaching public safety implications, including the inability to communicate
with emergency services.

These public safety risks from telecommunication failures can also be caused from failures in portable
electronic vents, which protect sensors, microphones, and speakers in electronic devices such as
smartphones from water, fluid, and dust contamination. The use of less durable non-PFAS vents could lead
to increased risk and rate of product failure and have safety implications for those that require emergency
assistance.

Increased risk to consumers and

Additionally, non-PFAS vents put workers who assemble electronic components and devices at risk of
breathing in aerogel particles, as the non-PFAS vents shed the aerogel particles much more readily than
PFAS containing vents.

Environmental impacts

Increased risk of chemical emissions into the environment

PFAS-containing packaging vents are used by downstream industrial users, namely the harsh chemical
industry, as they equalize pressure within chemical containers and are able to withstand aggressive
chemicals. Non-PFAS products would not be expected to be used in applications which require protection
from aggressive chemicals. The next best alternative to vents containing PFAS is a mechanical valve.
Although a mechanical valve can provide pressure equalization, this has an environmental impact in the
sense that with every pressure peak the system opens and by this may release hazardous chemicals from
within the container. When the container drops, it's likely it will leak. In addition to increasing the risks to
human health detailed above, non-PFAS mechanical valves increase the risk of hazardous chemicals being
released to the environment. This could increase risk of threat to all environmental receptors, including air,
water, and soil.
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Increased resource used and waste

PFAS-containing vent products are more durable than their non-PFAS counterparts. The products
containing PFAS protect against exposure to harsh operating conditions, have a high temperature stability
and effectively diffuse moisture, offering high quality performance important for the function of certain
high performance uses. PFAS-containing vents are used by downstream industrial users, such as the harsh
chemicals industry, in capital equipment applications that demand robust materials to avoid premature
failure. If these products were not available, downstream users would be forced to use lower-performing
vents which could increase the risk of damage industrial equipment that would need to be replaced. A
shorter product life puts further strain on the environment by increasing the volume of raw materials
needed to manufacture the vents themselves and to manufacture replacements for damaged industrial
equipment. Increased resource use may include an increased use of chemicals, water, and energy. The
increased use of energy to extract raw materials and manufacture a higher volume of vent products and
damaged industrial equipment has the subsequent impact of emitting greenhouse gases.

By providing durable and effective protection against heat, aggressive fluids and fuels, humidity, vibrations
and compression, fluoropolymers prolong the useful life of various components critical for performance,
emission control and safety in the automotive industry (Fluoropolymer Product Group of PlasticsEurope,
2017). Automotive electronic enclosure vents are used in systems, such as sensors and control units, which
would need to be entirely replaced rather than repaired if they were to fail. Using less durable non-PFAS
vents in these applications would increase the amount of raw material used to manufacture these systems
and the waste generated. Similarly, the use of less durable non-PFAS automotive powertrain vents could
lead to the unnecessary replacement of vehicle parts such as gearboxes and axels, which would not only
increase raw material use but would also increase the amount of solid waste and fluid disposal, such as
gear oil and hydraulic fluid, increasing the risk of these fluids leaking into the environment.

Similarly, automotive battery vents are intended to improve the performance and lifespan of the batteries,
reducing the frequency with which the batteries need to be replaced and therefore reducing the amount
of raw materials used and energy consumed in the manufacturing process. The catalytic device efficiently
recombines the hydrogen and oxygen generated inside automotive lead-acid batteries to produce water.
This reduces the electrolyte loss and maintains the performance of the lead battery for a long time.

-Increasing the lifespan of automotive batteries is of particular strategic importance to the EU. The
EU expects that by 2030 there will be 30 million electric vehicles on the road, with a corresponding number
of batteries being produced, for which access to raw materials is becoming critical (European Commission,
2022a). Europe remains heavily dependent on supplies from third countries for critical materials used in
batteries, such as lithium, cobalt, and graphite, which makes extending the lifespan of batteries
geopolitically important as well as being environmentally beneficial (European Commission, 2022b).

PFAS-containing Portable Electronic thermal insulation protects the surface of mobile electronic devices
from excess heat created by the device itself. It also protects heat sensitive components inside portable
electronic devices from the heat created by other components inside the device. PFAS-containing vents,
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though relatively small in size and material usage, extend the life of much larger and heavier
components/devices (such as a cellphone or car battery), and thereby reduce the build-up of waste into the
environment. Use of non-PFAS insulation products may result in shorter lifecycles for electronic devices if
internal device components experience higher temperature than what the electronics were designed to
withstand based on the desired insulation performance. In this situation, devices would be used for shorter
lifecycles, which would mean excessive material usage compared to devices using PFAS-containing vents.

This consequently extends the lifespan of mobile electronic devices compared to less effective non-PFAS
alternatives, and thereby reduces the consumption of raw materials and corresponding electronic waste
generated in the EU. This reduces the land area used for material extraction and landfilling of waste, as well
as reducing the associated GHG emissions from manufacture and waste. The amount of waste electrical
and electronic equipment (widely known as WEEE or e-waste) generated every year in the EU is increasing
rapidly (European Commission, n.d.). It is now one of the fastest growing waste streams (European
Commission, n.d.). The EU has introduced the WEEE Directive and the RoHS Directive to tackle the issue of
the growing amount of WEEE. One of the primary priorities of these Directives is to prevent the creation of
WEEE (European Commission, n.d.). This is achieved by extending product use life.

Increased greenhouse gas emissions

As highlighted above, PFAS-containing vents are durable and extend the lifespan of the equipment in which
they operate, such as chemical containers, automotive batteries, and advanced driver assistance systems.
Extending the lifespan of this equipment used by downstream industrial users and consumers reduces the
greenhouse gas emissions generated from raw material extraction and manufacturing replacements for
this equipment.

PFAS-containing vents are used in a number of zero-emission technologies, including electric vehicles and
solar panels. In automotive vehicles, fluoropolymers contribute to safety, engine efficiency, weight
reductions and emission control, thereby improving fuel efficiency and reducing leaks and fugitive

emissions (Fluoropolymer Product Group of PlasticsEurope, 2017). For example, _
N < ctric vehicles, which are

important in the transition towards a lower carbon transportation sector, depend on these vents.

Solar panels and related equipment such as inverters utilise protective vents containing PFAS to ensure
maximum performance in adverse weather conditions, which helps generate clean electricity. Solar energy
production is an increasingly important source of energy within the economy. Solar generation in the EU
increased by 15% in 2020, and alongside wind currently generates around 20% of the EU’s electricity. This
supports the transition to a more sustainable society (Gore, 2021).

4.5 Social and wider societal impacts

This section explores the social impacts that may occur because of loss of production of Gore's PFAS-
containing products due to a possible REACH restriction. Social impacts are impacts which may affect
workers, consumers and the public that are not covered under health, environmental or economic impacts
(ECHA, 2008). These include impacts on employment, working conditions, job satisfaction and education of
workers and social security. This subsection covers employment and working conditions which were
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identified as the most relevant social impacts to assess.

4.5.1 Employment

In Europe, Gore buys materials from, e.g., manufacturers of moulded parts and die cut parts and sells its
venting products to customers both within and outside of the EU. The products affected serve important
functions in the production and final stage of a large variety of end-products - for more information, see
Section 2.2 and 2.3. A restriction of PFAS may induce impacts on employment along the entire supply chain
to the end-product. Manufacturers of similar products to Gore's, are believed to have similar supply and
value chains.

Restricting the use of PFAS in products may reduce employment in both upstream and downstream
industries, which can induce large impacts since approximately 80% of companies manufacturing similar
products®' to those set out in Table 2.1 currently also use PFAS (see Section 2.2). It is still expected that
some jobs lost will be displaced with new jobs created by manufacturers and users of inferior non-PFAS
products, which would be considered distributional impacts.

Impacts on EU employment are closely linked to potential production halts and/or relocation of production
outside the EU following a PFAS REACH restriction. As set out in the SEAC guidance on calculating costs
associated with unemployment (SEAC, 2016), it is assumed that increases in unemployment due to a
restriction on the use of specific chemicals will be temporary, as resources will be redeployed to the
production of other goods and services. The SEAC approach thus accounts for the distributional effects,
which become increasingly uncertain further down the value chain.

The first step in calculating impacts on employment is to model how the number of people employed at
the different levels of the value chain develop over time. The underlying assumption used to for these
projections is that the number of people employed will grow in line with the market for the products
covered within this SEA (see Section 2.5.5). To derive the number jobs at risk it was further assumed that
the job losses will occur during the period of production halts (see Section 4.3). The first column in Table
4.3 below shows the projected number of people employed.

It has not been possible to extrapolate the employment in Gore's direct supply chain to other companies
manufacturing similar products. This is because the location of production sites and suppliers of
competitors is not known to Gore, and there might be overlap in the customer base which would lead to
double counting.

Gore alone is believed to have between 980 and 1,541 customers in the EU, and these customers employ
around 2.0 million - 5.5 million people in the EU. As a conservative approach it has been assumed that only
10% of these (using the lower bound) are at risk of losing their jobs if PFAS can no longer be used for the
products covered within this SEA. There are also likely to be overlaps in the customer base of Gore and
manufacturers of similar products, hence no extrapolation has been carried to ensure that a conservative
approach is taken. The estimated impacts are therefore likely to be underestimated. The jobs at risk within
Gore's direct supply chain in the EU and their associated value to society are set out in Table 4.3.
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As shown in Section 2.5, the wider impacted industry is broader than has been possible to capture here,
which indicates that the knock-on employment effects may be even higher.

4.5.2 Working conditions

Gore's and similar products are used in harsh operating conditions potentially involving water, aggressive
chemical, or temperatures exceeding 80-100°C, and there are no known non-PFAS materials that can
reliably withstand these operating environments. Without proper vents, workers could be at increased risk
of exposure to chemically aggressive and hazardous materials or high temperatures, which would be in
violation of EU workers health and safety directives as directed by the European Pillar of Social Rights
(European Commission, 2022c). For example, vents are used in gas sensors which alert workers to the
presence of harmful gases in the air. Further, these vents can reliably operate in uncontrolled environments
that may be potentially exposed to moisture, particles, or other contaminants that may harm the sensor’s
ability to function, and therefore, its use as a safety instrument to protect workers in a range of scenarios.

In 2017, work-related injuries and illnesses cost €476 billion in the EU (EHS Today, 2017). Increased risk of
exposure to chemically aggressive, hazardous fluids and/or extreme temperatures at the workplace could
increase these costs over time, which would negatively impact the EU economy.

4.5.3 Energy supply

Protective vents containing PFAS are used in in outdoor electronic equipment like electronic control units
of power lines and in renewable energy applications such as inverters for solar energy and control units of
wind energy equipment. In uncontrolled climate-changing environments such as rain, snow, wind, sun,
thunderstorms, reliable performance over lifetime of this energy-providing electronic equipment is
essential. Ensuring a stable supply of energy is crucial for the functioning of society. In addition, ensuring
that the supply of energy is clean allows the EU to meet its ambitious climate targets and geopolitical stance.
The energy sector is responsible for more than 75% of the EU's greenhouse gas emissions. Increasing the
share of renewable energy across the different sectors of the economy is therefore a key building block to
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reach the EU's energy and climate objectives (European Commission, 2022d). The Commission recently
presented Europe’s new 2030 climate targets, including a proposal to increase the current target to at least
40% renewable energy sources in the EU’s overall energy mix by 2030 (European Commission, 2022e). The
ambition to transition to renewable energy and to diversify the EU’s energy supplies has also been driven
by Russia's invasion of Ukraine, which has spurred the Commission to set out a number of measures to
rapidly reduce EU’s dependence on Russian fossil fuels well before 2030 by accelerating the clean energy
transition (European Commission, 2022¢). Minimising supply chain disruptions in the supply of solar panels
and maximising the efficiency of power lines allows the EU to meet its climate and geopolitical targets and
ensures a reliable supply of energy to EU customers.

4.5.4 Wider economic impacts

Sustainability and circular economy

Sustainability and circular economy goals strongly influence the EU economy. A circular economy is an
economic model designed to minimise resource input, as well as waste and emission production. Two goals
of the European Commission’s Circular Economy Action Plan are to normalise sustainable products in the
EU and to ensure less waste (European Commission, 2022f). Ventilation products made without PFAS will
not offer the same chemical compatibility, operating temperature range, and durability in many end-use
applications. Products of lower quality and/or durability will increase energy use in downstream production
processes, as well as being replaced more often, increasing resource use, increasing risk of exposure to
hazardous substances, and generating additional waste. Ceasing the use of PFAS in such products may
thus negatively impact meeting EU’s sustainability goals. This increased waste will either need to be
disposed of via landfill, incineration, or be recycled, which comes at a cost. Furthermore, replacing products
more frequently due to using less durable products will also increase resource consumption and
greenhouse gas emissions, which conflict the EU’s 2050 strategy (EERA, 2022).

Macroeconomic

ECHA's Guidance on Socio-Economic Analysis recommends a consideration of the macroeconomic impacts
caused by a restriction, including changes in competition within and outside the EU and changes to
international trade. The proposed restriction is not expected to affect competition for products in Table
2.1 and similar products within the EU, as approximately 80% of manufacturers of similar venting
products®’ use PFAS. The proposed restriction is also not expected to affect competition between EU and
non-EU actors placing these products on the market in the EU, as both groups will have to comply with the
restriction. However, the use of PFAS enables a high level of efficiency and safety in various ventilation
processes in the EU, helping industries remain internationally competitive (Wood, 2020). The
competitiveness of EU’'s downstream user industries may therefore be negatively affected, and there is a
risk that non-EU companies (which can continue to use PFAS) will capture a larger share of the market.

Recycling

As noted in a Restriction Task Force note on the approach of Dossier Submitters and Committees on
recycling, a REACH restriction on use by default also applies to recycled material (ECHA, 2020b). Accordingly,
the note calls for Dossier Submitters (DS) to consider how to treat recycled material in a restriction, while
balancing the risks associated with continued use and the benefits of recycling (ECHA, 2020b).

Gore does not have specific data on downstream users' recycling of its vents. However, as mentioned in
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Section 2.4.3, The majority (90%) of the vents covered by this SEA is in automotive vehicles. End-of-life
vehicles are processed as waste and are, in practice dismantled, shredded or otherwise disposed (Eurostat,
2021). Itis assumed that 60% of the fluoropolymers found in automotive vents are incinerated for energy
recovery, 35% are disposed of via landfill and the remaining 5% are sent for recycling. Gore also believes
that other factors, such as technical and economic barriers, are the drivers behind the low recycling rate
rather than the presence of PFAS. A potential restriction of PFAS is therefore unlikely to significantly affect
the recycling rate.

Distributional impacts

As explained in Section 4.3.3 there will be a redistribution of sales profits from manufacturers using PFAS
(i.e., all manufacturers of products similar to those in Table 2.1) to those manufacturing products using
non-PFAS materials®'. This will, however, take some time, as the downstream users will have to adapt their
product designs, production processes and supply chains to account for the lower performance of the non-
PFAS products. Similarly, there will be a decrease in employment from those manufacturers using PFAS
and an increase in employment for those companies that make vents without PFAS. Unemployment
induced by a restriction of PFAS is thus expected to be temporary. The distributional nature of these
impacts has been accounted for in the assessment of economic and social impact, where only the loss
resulting from temporary production halts and unemployment have been quantified and monetised.
Although, large industries such as the automotive industry are resilient to small-to-moderate changes,
SMEs within the supply chain might still be adversely affected. A risk is that smaller companies do not have
the financial means for investments needed to transition to an alternative, nor withstand periods of
production halts. The market therefore may become more concentrated among fewer, larger companies.

31 The non-PFAS products (e.g., vents for automotive parts) are not equivalent to products in Table 2.1, but rather products with
lower performance
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I
5. Comparison of costs and benefits

5.1 Introduction

This section collates and compares information on impacts from previous chapters. Section 5.2 presents
the total quantified costs of restricting the use of PFAS in the products covered within this SEA and
compares these with the emissions used as basis for this SEA. Section 5.3 discusses additional costs and
benefits that could not be quantified, whilst Section 5.4 combines the results from the quantitative and
qualitative analyses to assess and conclude on proportionality of a potential restriction on PFAS (i.e.,
whether a derogation is warranted).

5.2 Comparison of quantitative impacts

As highlighted throughout Chapter 4, it has only been possible to (partially) quantify a few of the identified
impacts, due to data limitations. This also extends to the calculations of emission and emission reductions,
which was detailed in Section 2.5.3. A key aspect to highlight is that a conservative approach has been
chosen throughout, in the sense that the monetised costs of a potential restriction shown in Table 5.1 have
been underestimated and quantified emission reductions have been overestimated. It is not possible to
determine the nature of or monetise potential impacts associated with a reduction in emissions and
exposure to the PFAS used to manufacture products covered within this SEA, which means that it is not
possible to directly compare costs and benefits. Instead, a cost-effectiveness analysis has been carried out,
for which the results are shown in Table 5.2.

Table 5.1: Minimum quantified costs in the EU of a potential REACH restriction (no derogation)

Minimum costs 2022-2041 Minimum costs annuity
Cost element - -
(PV - € million) (€ million/year)
Lost profits 7,242 533
Substitution costs 463 34
Cost of unemployment 9,472 697
Cost of lower product performance, o o
. significant significant
e.g., reduced product lifetime
Minimum total economic impacts 17,177 1,264

Notes:
1. Profits lost are only assumed to occur over 4 years in compliance with SEAC (2021).
2. Values are given in 2022 prices and rounded to the nearest € million.
3. Presentvalue (PV) has been calculated using a 4% discount rate.

For the comparison of costs and benefits, the minimum costs have been combined with the emission
estimates derived in Section 4.4 to derive ‘cost-effectiveness’ estimates. Cost-effectiveness is calculated by
dividing costs by emissions, then converting the estimates to €/kg which is the preferred unit for cost-
effectiveness estimates.
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The result, presented in Table 5.2, shows that despite taking a highly conservative approach, the cost is high
- in the range of €130,000 to €1.2 million per kg PFAS emissions reduced. Furthermore, recognising that
PTFE and other fluoropolymers meet the criteria for a PLC, the low potential risk associated with such

emissions should also be taken into account when evaluating proportionality.

Table 5.2: Cost-effectiveness in the EU

Minimum annuity

Average annual

Cost-effectiveness

costs (€ million) volumes (€/kg PFAS reduced)
(tonnes/year)
Based on reasonable worst-case emissions 1,264 1 1,230,000
Based on worst-case sensitivity emissions 1,264 10 130,000

Notes:
1. Monetary values are given in 2022 prices and rounded to the nearest € million.
2. Emissions volumes have been rounded to the nearest tonne.
3. Cost-effectiveness is derived as follows: (1,264 x €1,000,000 / (1 x 1,000 kg) = 1,230,000. The same approach is used for
both estimates.
4. Cost-effectiveness has been rounded to the nearest €10,000/kg.

5.3 Non-quantified impacts

Quantification and monetisation of all impacts associated with regulatory interventions are rarely, if ever,
achievable. It has already been highlighted throughout previous chapters that it has only been possible to
quantify and/or monetise a few select impacts. It is not always the case that the non-monetised effects are
less important or have a smaller effect than the monetised impacts, which means that the conclusions of
the analysis may be incorrect or inaccurate if non-monetised impacts are not assessed. To avoid this type
of ‘'numbers’ bias', a qualitative analysis of the non-monetised effects must be carried out.

Table 5.3 below sets out the non-monetised impacts and their potential effect on the acceptability of the
monetised costs. For example, if a known but non-monetised effect is believed to increase the benefits of
the restriction scenario, a higher cost per kg PFAS reduced would be more acceptable. A ranking system
has been used to indicate the size of the effects:

® (+)indicates an increase in benefits or reduction of costs (of restricting the use of PFAS within this
SEA), i.e., higher cost acceptability.

® (-)indicates an increase in costs or reduction of benefits, i.e., lower cost acceptability.

®* n/aindicates that there is no or negligible effects on costs and benefits.

Table 5.3 shows that the vast majority of the identified non-monetised impacts will lead to increased costs,
which reflects the conservative approach to cost estimation used throughout the analysis. This means that
the estimated €/kg of a restriction would be even higher than those estimated in Table 5.2. The assessment
of non-monetised impacts thus further strengthens the quantitative results presented in Section 5.2,
showing that restricting the use of PFAS in products covered within this SEA will come at very high costs to
society.
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Table 5.3: Overview of non-monetised impacts in the EU and their overall effect on the cost acceptability

Impact

Effect on net

Description of impacts associated with restricting the use of PFAS in products covered by this SEA i
benefits/costs

Impacts of PFAS on human health and
the environment from reduced
exposure to PFAS from products in this
SEA

The purpose of implementing a restriction on PFAS is to avoid potential adverse impacts on the environment and human health from
exposure to PFAS. Because fluoropolymers are not mobile, bioaccumulative or toxic, it is not clear that a restriction would create a
significant positive impact on human health or the environment.

Downstream users of vents and thermal insulation containing PFAS will have to identify alternative non-PFAS
) i (inferior) products and find workarounds for the lower performance of these products. For example, Gore's
Cost of innovation and R&D for ) ) . ) ]
) ) Automotive Electronic Enclosure Vents keep control units, sensors and actuators, motors and hybrid/electric
downstream users to find alternative o ] ) ) ] o (-)
i o components functioning accurately and reliably, despite ongoing exposure to harsh operating conditions. There

solutions to PFAS-containing products . . ) " ) - oo .

are no known materials which can achieve the level of durability provided by PFAS. This will require investments in

costly R&D with uncertain outcomes, which also will divert funds that could be invested in product development.

Since the non-PFAS vents will not be identical to the products containing PFAS, minor or fundamental changes in

the downstream industrial users' production processes, product designs and supply chains are anticipated, which
Investment costs for downstream ) : L ) i o . .

is expected to induce significant costs. These costs could include altering existing equipment or purchasing new (-)
users

equipment that is suitable to the non-PFAS products being used, or it could involve changes to the production

process and/or product design.

In the estimation of lost profits to downstream users (Section 4.3) only a few downstream industries® were

included, and it was conservatively assumed that only 1% of the sales within these industries would be affected
Lost profits for downstream industrial and that the profit margins were 50% of that of Gore and similar manufacturers. It is believed that a larger set of )
users industries would be impacted by a restriction on PFAS in products covered within this SEA, and the sales share

affected could be significant in many of these. This conservative approach may therefore significantly

underestimate the costs of the restriction.

When switching to different non-PFAS vents, companies will need to make sure they are compliant with product
Costs to downstream users of product | and operational requirements. Downstream users will incur costs associated with performance testing of new )
and process performance testing products and production processes to ensure that the non-PFAS alternatives can operate in the harsh

environments in which these products are used.
Maintenance and replacement costs Gore's vents and thermal insulation products support a multitude of end uses, including processing equipment )
for downstream users within power generation sites, whilst garnering environmental benefits by protecting equipment and extending its
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use life. Vents without PFAS are less durable than their PFAS-containing counterparts. Switching to non-PFAS
alternatives will thus result in costs (time and money) associated with repairs or replacements (e.g., equipment
needing to be repaired or replaced more often). For example, components within electronics may over-heat
without proper insulation between components but PTFE's durability decreases component degradation due to
over-heating.

Worst-case sensitivity emissions

The worst-case sensitivity emissions are, in addition to being based on upper bound emission factors, based on an
extreme assumption that all products being placed on the EU market will also be manufactured in the EU. This is

assumptions clearly an unrealistic assumption, which is why the resulting emissions are considered a worst-case sensitivity. This )
does, however, not affect the realistic worst-case emissions.
Impacts on employment were only quantified for Gore's direct customers/downstream users. The lower bound
) estimate for the number of people employed by Gore's customers were used and it was assumed that only 10% of
Impacts on employment in i . - ) )
i ) these jobs would be affected by a potential restriction. The impacts on employment are therefore likely (-)
downstream user industries ! L o ) .
underestimated. Nevertheless, it is expected that the omission of employment impacts beyond Gore's direct
supply chain could potentially lead to a significant underestimation of the costs.
A potential REACH restriction on the use of PFAS in vents could increase the health and safety risks of workers in
downstream industries, such as chemical processing industries. Packaging vents are used to equalise pressure in
) chemical packaging, preventing containers filled with hazardous chemicals from leaking or bursting. As a result,
Risk of worker exposure to hazardous . . .
chemicals they're an important safety component of chemical storage and transportation. Non-PFAS vents do not have the (-)
i
characteristics needed to protect against aggressive chemicals. The loss in product effectiveness, and potential
product failure, from non-PFAS vents could lead to workers being exposed to chemically aggressive and hazardous
materials or high temperatures, which would be in violation of EU workers health and safety directives.
PFAS-containing packaging vents are used in storing and transporting chemically aggressive and/or hazardous
Risk of environment exposure to fluids. A possible REACH restriction would increase the use of non-PFAS vents, which are less durable and not well- )
hazardous chemicals suited to harsh environments, which would increase the risk of these chemicals being released to the environment
through leakage and product failure.
o The worst-case sensitivity emissions estimate does not include emissions related to products manufactured in the
Emissions related to products ) o . . .
) EU, but where products are sold outside the EU. This will not affect the proportionality per se (as itis more
manufactured in the EU, but where ) ) ) ) o (+)
) appropriate to base this on the reasonable worst-case scenario), but it means that the worst-case emissions are
products are sold outside the EU . ) o
less overestimated if there is significant export.
High emission factors covering a As explained in Section 2.5.3, emission calculation estimated at the EU level has been carried out using emission (-)

Final Report | September 2022

Page 77







SEA of restricting use of PFAS in vents

broader set of products

factors for a broader set of products that are not fully representative for the products within this SEA. Gore
upholds that there are negligible emissions from their products throughout the product life cycle, which means
that using the emissions factors for the broader product group will likely significantly overestimate the emissions.

Exclusion of manufacture in
reasonable worst-case emissions

The reasonable worst-case emissions were derived using the DS’ emission factors for service life and EoL but
excludes potential emissions from manufacture of products (Gore purchases fluoropolymer resins from suppliers).
According to Gore, who has first-hand knowledge of the manufacturing process and emission from the specific
group of products contained in this SEA, the emissions from manufacture of these types of products are negligible,
and the overestimation of emissions from service life and EoL will by far outweigh the omission of emissions from
manufacture. This will not affect the worst-case sensitivity emissions, as these are derived by assuming that all
manufacture and potential emissions will occur in the EU.

()

Reduced road and transportation
safety

PFAS-containing vents are used in multiple automotive and transportation applications, providing product
reliability and safety. Less durable non-PFAS vents could lead to product failure and increase the risk of road
and/or transportation accidents. For example, automotive electronic enclosure vents are used in critical drive
assist systems, protecting sensitive electronics from damage, degradation, or premature failure. Failure of these
systems due to ingress of liquids, for instance, from the use of less effective non-PFAS products could lead to
increased safety risks in critical situations during the vehicles operation.

()

Increased risk to consumers from
hazardous cell ballooning

Battery vents used in consumer electronics and car batteries release the gas generated inside a battery to
maintain cell health and to reduce instances of hazardous cell ballooning events. The reliable functioning of these
products is critical to the safety of consumers as swollen batteries can explode if not properly dealt with, resulting
in serious injury and harm to persons nearby.

()

Further increased profits for
manufacturers of inferior alternatives

The increased profits of manufacturers of inferior alternatives are already included in the approach set out in the
SEAC guidance on assessing changes in consumer surplus loss (SEAC, 2021). However, if downstream users are
able to transition to alternatives earlier than 4 years, the increased profits for manufacturers of such alternatives
may be higher.

(+)

Costs for suppliers

If some PFAS suppliers are able to start manufacturing or supplying alternative substances or materials, this will
involve R&D, investments and/or new operations. New equipment or production plants may be needed, whilst for
importers it is likely that they will have to find new suppliers. The prices of the alternative substances or materials
will likely be inflated (i.e., more costly), as new production capacity will be needed in order to meet the new
demand.

Temporary shortage of supply of
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Due to the unique properties of PFAS, it is believed that the majority of vents included in this assessment contain
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industrial vents

PFAS. Therefore, it is likely that there will be a temporary shortage of non-PFAS vents in the EU, until the
production capacity for non-PFAS vents is able to meet the market demand. This would impact the products
manufactured by downstream industrial users, including products such as cars, batteries, semi-conductors,
portable electronics and could lead to a temporary shortage of these products within the EU or could lead to the
import of such products at an elevated cost.

Increase in energy consumption costs

Gore's vents support a multitude of end uses, including portable electronic devices and automotive vehicles, and
extend their use life. Lower-performing products would decrease efficiencies and increase energy costs. For

for downstream users example, without proper thermal insulation, electronic devices would overheat and cause inefficiencies during use )
and require more frequent charging (i.e., energy usage).
) Downstream industrial sectors affected® will need to ensure continued compliance with regulatory requirements
Increase in product and regulatory : . ) .
. and meet industry standards. New regulatory approvals will likely be needed if products or production processes (-)
costs
change.
As explained in Section 2.3.1, some customers of manufacturers of products covered within SEA (that contain
PFAS) that are located outside the EU may in some instances import the products to the EU market (e.g., if the
Exclusion of PFAS imported through customers are distributors). This will lead to a higher volume of PFAS ending up on the EU market that is not +)
indirect sales captured through direct sales to EU customers. Data limitations did not allow for a quantification of the total PFAS
volumes entering the EU, associated with the products covered within this SEA, via indirect sales. This may
therefore underestimate the use volumes and subsequent emission volumes.
) PFAS-containing vents are used in telecommunication applications, including network infrastructure and in
Reduced public safety from ) . .
o ) portable electronic devices. The use of less durable non-PFAS vents could lead to product failure and have safety (-)
telecommunication failures . o ) .
implications for those that require emergency assistance.
If vents without PFAS are less durable, this will result in more resources being used to manufacture replacements
Resource and energy use (parts). This is an inefficient use of resources as well as the contributing to increased energy and emissions from (-)
increased production.
If vents without PFAS are less durable, this will resultin an increased volume of raw materials being used to
manufacture replacement products and increased waste being disposed of via landfill or incineration, which would
o increase the GHG emissions. PFAS-containing vents are also used in a number of zero-emission technologies,
Increased greenhouse gas emissions (-)
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including electric vehicles and solar panels, ensuring maximum performance in adverse conditions. Using non-
PFAS alternatives would hinder the performance of these technologies and impact the GHG savings provided by
these products.
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Change in environmental service costs,

If vents without PFAS are less durable, this will also result in more waste being produced at the end-of-life stage

such as waste treatment and disposal (volume basis). This increased waste will either need to be disposed of via landfill, incineration, or be recycled, (-)
services which comes with waste management treatment costs to downstream industrial users.
The use of PFAS enables a high level of efficiency and safety across various industries in the EU, helping industries
Macroeconomic impacts and changes remain internationally competitive (Wood, 2020). The competitiveness of EU's downstream user industries may )
in EU competition therefore be negatively affected, and there is a risk that non-EU companies (which can continue to use PFAS) will
capture a larger share of the market.
. o o If vents without PFAS are less durable, this will also result in more waste being produced at the end-of-life stage,
Ecological and biodiversity impacts : ) ) ) ) I -
) therefore increasing the amount of waste disposed of in landfill. Landfill sites not only generate emissions and n/a
from increased waste ) ) ) ) ) i - .
increase air pollution (covered above) but also impact the surrounding environment and biodiversity.
It is believed that the low recycling rate for fluoropolymer products (<5%) is driven by technical and economic
Recycling barriers rather than the presence of PFAS. It is therefore considered unlikely that a restriction on PFAS will n/a
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significantly affect the recycling rate.

Page 80







SEA of restricting use of PFAS in vents

5.4 Proportionality assessment

The socio-economic analysis clearly shows that restricting (and not granting a derogation for) the use of
PFAS in products similar to those in Table 2.1 will have large and wide-reaching impacts on the EU. The
adverse impacts induced by a potential restriction includes significant economic impacts throughout the
value chain, impacts on employment (lost jobs) as well as adverse impacts on human health and the
environment.

The estimated reasonable worst-case emissions are 1 tonne/year. The vast majority of types of PFAS used
by Gore and believed to be used in similar products covered by this SEA meet the Polymer of Low Concern
(PLQ) criteria.

The cost-effectiveness (CE) estimates, based on reasonable worst-case and worst-case sensitivity emissions
combined with minimum costs, are estimated at €130,000 to €1.2 million per kg PFAS emissions reduced,
which means that the benefits of a potential restriction would need to be very high to outweigh the costs.

A CE estimate does not, in itself, indicate whether benefits (costs) of a restriction outweigh the costs
(benefits). For cases where risks and impacts of reducing exposure to a substance are unknown, it is
common to compare the cost-effectiveness estimates with some type of benchmark. A study by Oosterhuis
et al. published in 2017 found that for PBTs, vPvBs and substances with similar properties (e.g., lead)
emission reduction measures with a cost-effectiveness below €1,100%? per kg emission reduced were
generally not rejected due to costs i.e., the costs were found to be proportionate. Measures with costs
above €56,400% per kg, on the other hand, were more likely to be rejected, i.e., costs at this level were
found to be disproportionate. Cost in between could be either proportionate or disproportionate - a so
called ‘grey zone’ (Oosterhuis et al., 2017).

The Oosterhuis benchmarks (BMs) have been used for the assessment of a number of regulations of PBTs
and vPvBs, which are substances of very high concern (SVHCs). These BMs are, however, not necessarily
applicable to substances of low concern such as PTFE and other PLCs. The reasoning behind this is that the
implied willingness to pay (acceptability of costs) would be higher, the higher the perceived risk of a specific
substance.

If the Oosterhuis BMs are to be used for substances of low concerns, it is reasonable to make some
indicative, quantitative or qualitative, adjustments. For example, if the ‘grey zone’ for a PBT ranges from
€1,100 - €56,400 per kg PBT emission reduced, it is reasonable to assume that upper bound (and likely also
the lower bound) would be significantly lower for substances of low concern. For the purpose of this SEA,
a grey zone of €1,000 - €10,000 per kg emissions reduced will thus be used for illustrative purposes,
alongside the original BMs.

Table 5.4 shows the comparison between the midpoint® CE estimate derived for a restriction on the use
of PFAS in the products within this SEA and the Oosterhuis and (illustrative) adjusted BMs. The results

32.€1,000 in original study, uplifted to 2022 prices
33 €50,000 in original study, uplifted to 2022 prices

34 The midpoint cost-effectiveness (€680,000 million/kg) was derived by taking the midpoint between the reasonable-worst case
emission estimate (€130,000 million/kg) and the worst-case sensitivity estimate (€1.2 million/kg).
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clearly shows that regardless of which BMs are used, the costs derived in this SEA are manyfold higher.
Looking at the upper bound BMs alone, any costs above this benchmark value are usually deemed
disproportionate. The costs restricting the products covered in this SEA is between 12 and 68 times higher
than the upper bound BMs, which means that not derogating these products would lead to
disproportionate costs.

Cost-effectiveness in the EU and benchmark comparison

How many How many
Midpoint cost- times higher is times higher is
Lower bound Upper bound effectiveness the CE the CE

Benchmark

BM (€/kg) BM (€/kg) (€/kg) used for compared to compared to

comparison lower bound upper bound
BMs BMs

Oosterhuis et al. 1,100 56,400 618 12
[llustrative 680,000
adjusted 1,000 10,000 680 68
benchmarks

Notes: Monetary values are given in 2022 prices and the estimated cost-effectiveness has been rounded to the nearest €10,000/kg

There are uncertainties associated with all parts of the analysis and a multitude of impacts could not all be
quantified and/or monetised. However, due to the consistent conservative approach taken it is believed
that the most significant non-quantified impacts are costs of a possible REACH restriction and would
therefore further strengthen the conclusions from the quantitative analysis. It is therefore concluded that
restricting the use of PFAS in products covered within this SEA will result in highly disproportionate societal
costs for EU.
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]
6. Conclusions and recommendations

The products covered within this SEA include automotive, packaging, protective and portable vents and
thermal insulation that are long-term reliable and resistant to high temperatures and harsh environments.
Automotive vents protect sensitive automotive components from liquid, dust and dirt ingress and prevent
degradation or premature component failure. Packaging vents equalize pressure emitted from packaged
chemical and agricultural products, preventing leakage and packaging explosion. Protective vents, used in
electronic equipment in a wide range of industries, protect electronic enclosures from uncontrolled
environmental impacts causing failure and shorter lifetime of electronics. Portable vents protect mobile
electronic consumer devices and lead to a much longer lifetime of those devices. For example, portable
electronics’ battery vents will prevent battery overheating (cell-ballooning). Thermal insulation products
insulate and protect heat-sensitive electronic components in mobile devices.

There are currently no non-PFAS alternatives on the EU market with comparable performance to these
products, and Gore upholds that no such alternatives are likely to be found in the foreseeable future. If
high-performance vents become unavailable because of a restriction of PFAS, the downstream users will
then be forced to redesign their own processes and products to use inferior products. In addition to costs
associated with R&D and investments to adapt their production processes, the downstream users will be
faced with costs arising from the need to replace parts more frequently and obtain new product and
regulatory approval until suitable alternatives have been found. Process changes may be time-consuming
and expensive, and temporary production halts in industries relying on vents containing PFAS can be
expected.

The cost-effectiveness of a potential restriction for the use of PFAS within the products covered by this
assessment is believed to be at least €130,000 - €1.2 million per kg emissions reduced, which means that
the benefits of a potential restriction would need to be very high to outweigh the costs. These costs are
likely to be 12 - 68 times higher than what would normally be considered proportionate costs within the
context of regulating chemicals. PTFE is not mobile in the environment, is demonstrated to be non-toxic
and extremely stable, and is also identified as PLCs. Gore believed that other companies manufacturing
similar products also use PLCs. This, combined with the conservative approach taken throughout the
analysis, indicates that the costs of restricting the use of PFAS within the products covered by this
assessment will, by far, outweigh any benefits.

There are uncertainties associated with all parts of the analysis and a multitude of impacts could not all be
quantified and/or monetised. However, due to the consistent conservative approach taken it is believed
that the non-quantified impacts lead to net additional costs of a possible REACH restriction and would
therefore further strengthen the conclusions from the quantitative analysis.

Considering the lack of any suitable alternatives to PFAS, combined with the significant economic and social
costs as well as the adverse impacts to human health and the environment of using inferior alternatives, it
is believed that a derogation is justified for the products covered within this SEA.
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Appendix 1 PFAS volumes and emissions across
multiple sectors

The dossier submitters (DS) published a series of “investigation report summaries” in 2021 (National Institute
for Public Health and the Environment (RIVM) et al., 2021), where they presented currently available
information on the use of PFAS within different sectors which was gathered through a Call for Evidence in
2020 and supplemented with desk-based research. This information has been summarised in:

® Section A1.1: PFAS manufacture
® Section A1.2: Use of PFAS
® Section A1.2: End-of-life of products containing PFAS; and

® Section A1.3: Emissions of PFAS.

Disclaimer

The information summarised below is solely based on information published by the DS in their “investigation
report summaries” (National Institute for Public Health and the Environment (RIVM) et al., 2021). The below
text includes information presented in all the “investigation summaries”, with varying applicability to this SEA.
Where the information has been used, this is clearly stated in the main text of the report.

This summary is not an endorsement of the validity nor applicability of the information gathered by the DS,
but it is included for completeness and transparency reasons.

A1.1 PFAS manufacture

The production of PFAS is the first stage in the lifecycle of PFAS where PFAS is produced (see Figure 2.4).
Appendix Table 1 details the estimated volume of PFAS produced in the EEA annually according to each
PFAS group. Responses to the Call for Evidence survey elicited a wide range of tonnage data, and hence a
literature review was used to corroborate the average tonnages of each PFAS manufactured and processed
in the EEA.

Appendix Table 1 PFAS and PFAS polymer production in the EEA

PFAS manufactured/processed in the EEA (tonnes/year)
PFAS Group Minimum Realistic estimate . .
. i X Maximum (Consultation)
(Consultation) (literature review)
Fluoropolymers 49,458 51,000 101,763
Remaining PFAS 53,902 85,977 118,051
Total 103,360 136,977 219,814

Source: National Institute for Public Health and the Environment (RIVM) et al. (2021)
Notes:
1. The minimum and maximum estimates were based on companies’ responses to a survey sent by the DS. Some
companies reported exact figures, while others reported ranges. The lower and upper estimates reflect the lower and
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upper ranges. In some cases, companies reported tonnage data as “greater than x”, with no upper bound included (e.g.,
“>1,000 tonnes”). Therefore, the “upper estimate” column is not a true maximum value.

2. It should be noted that the volume of F-gases, including hydrochlorofluorocarbons (HCFCs) and hydrofluorocarbons
(HFCs), manufactured in the EEA were estimated in the ‘PFAS and PFAS polymer production’ report published by the DS
National Institute for Public Health and the Environment (RIVM) et al. (2021). F-gases have not been included in the
production tonnages reported in this table as the registry of restriction intentions for PFAS has been amended to
exclude F-gases.

Fluoropolymers make up the second largest proportion of PFAS produced in the EEA. The main
fluoropolymers produced for commercial and industrial use are polytetrafluoroethylene (PTFE) and
polyvinylidene fluoride (PVDF), as well as fluoroethylene propylene (FEP). Ethylene-tetrafluoroethylene
(ETFE), perfluoroalkoxy (PFA) and polyvinylfluoride (PVF) follow in terms of volume, whilst
perfluoropolyether (PFPE) is a minor use, used mainly for lubrication.

The ‘remaining PFAS' category, are defined as PFAS that is neither a fluoropolymer nor an F-gas®. This
represents the largest category of PFAS produced in the EEA. This group includes perfluoroether non-
polymers with unsaturated bonds. These are the monomers that form the fluoropolymers found in the
fluoropolymer group mentioned above. Another group of substances included in this group are
perfluoroether non-polymers with only saturated carbon bonds. Information on this PFAS category has
been included for completeness but is not relevant to this SEA.

A1.2 Use of PFAS

The “investigation report summaries" published by the DS estimated the volumes of PFAS used in products
manufactured for a number of different sectors, which are summarised in Appendix Table 2. The total use
of PFAS across all sectors have been calculated as part of this SEA. It has been highlighted that the volumes
are likely underestimated as the DS did not have access to a complete dataset for volumes of PFAS used in
the EEA/EU.

The estimates show that the ‘transportation’ sector uses the highest volume of PFAS in the EEA. This sector
includes the automotive, shipping, aviation and railway sectors and the use of PFAS in these sectors range
from sealing applications to lubricants, fire prevention and protection and HVCAR-systems (including F-
gases). A large number of PFAS-containing products in the transportation sector are products which are
subjected to harsh conditions like exposure to seawater, heat, UV-radiation or aggressive chemicals. In
other cases, PFAS in products are necessary for a defined performance like in firefighting foams or as part
of fuels and lubricants (National Institute for Public Health and the Environment (RIVM) et al., 2021). The
transportation sector therefore encapsulates a broad range of sub-sectors which require the use of PFAS
given the harsh conditions in which the products are used.

35 Data on the volume of F-gases manufactured in the EEA were also published by the DS but these volumes have not been reported
in this SEA based on a change in the registry of restriction intentions for PFAS which now excludes F-gases (ECHA, 2022).
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Appendix Table 2 Estimated volume of PFAS used per sector in the EEA

Sector covered by Risk Management

Volume of PFAS (tonnes/year)

Proportion of
total volume

Option Analysis (RMOA) i i
P y Low High Midpoint or (%)
average

Fleanlqg agents, polishes, and waxes (non- No volume data reported

industrial uses)

Construction products 4,203 9,197 6,698 <1%

Cosmetics No volume data reported

Electronics and energy 2,600 6,200 4,300 <1%
0

Food contact materials and packaging 7,327 11,462 9,395 <2%

Lubricants 4,820 4,820 4,820 <1%

Medical Devices 1,500 14,000 8,900 <2%

Medicinal products (active . .

pharmaceutical ECHA 26,000 57,000 42,000 <9%

ingredients, diagnostics,

anaesthetics, and call for 5,000 17,000 11,000 -

intermediates) evidence

Metal plating and manufacturing of metal 960 960 960 0%

products

Petroleum and mining 3,671 7,671 5,671 <1%

Ski treatment No volume data reported

Textiles, Upholstery, Leather, Apparel and 0

Carpets (TULAC) 41,183 142,694 91,939 <20%

Transportation ° 295,234 295,234 295,234 <63%

Total volume used across all sectors >387,498 >549,238 >469,916

Source: National Institute for Public Health and the Environment (RIVM) et al. (2021)

Notes:

1. The “Midpoint or average” column lists the midpoint values provided in the ‘investigation report summaries’ and, where
no midpoint was reported the average volume estimated from the high and low volumes.
2. For sectors where only a single value for PFAS volumes was provided, this was used for the low, high and average

volumes of PFAS.

3. The ECHA figure for the volume of PFAS in medicinal products was used in estimating the total, as opposed to the call

for evidence figure.

4. The ECHA estimate for the volume of PFAS used in medicinal products is assumed to be higher than the volume
estimated via the call for evidence (CfE) because only a selection of companies responded to the CfE and companies

may not have recognised their use of PFAS as medicinal.

5. PFAS volumes used in Transportation are given for the EU as opposed to the EEA.
6. These PFAS volumes include all types of PFAS, beyond those relevant to this SEA
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The end-use industries for which the Gore products detailed in this SEA (i.e. those listed in Table 2.1) are
used include, amongst others, the electronics and semiconductor and automotive industries (as detailed
in Section 2.2.2). These are broadly related to the electronics and energy and transportation sectors
included in Appendix Table 2. The volume of fluoropolymers used in the electronics and energy sector>®
“investigation report summaries” have been extrapolated and applied to section 2.5.3.

A1.3 End-of-life of products containing PFAS

The DS also collected and published data on the fate of PFAS in several selected waste streams. The most
relevant waste streams for PFAS were selected by the DS according to a set of criteria that identified the
waste streams likely to have high volumes of PFAS and significant emission risks during waste treatment
and/or recycling. This led to the following wastes being chosen for further analysis:

®* Textiles

® Food contact material (paper and board)

End-of-life-vehicles (ELV)
® Electrical and electronical equipment and

®* Sewage sludge

Appendix Table 3 details the volumes of PFAS found at the end-of-life of end-use products, whether
disposed and recovered, in each waste stream. These volumes have been estimated and reported by the
DS. The “investigation report summaries” reported estimating the amount of PFAS in each waste stream
according to the concentration of PFAS in that waste stream and the amount of waste generated in that
stream.

Appendix Table 3 Total amount of PFAS ending up in waste annually in the EEA per use category

Total amount of PFAS (tonnes/year)

Selected waste Relevant waste stream ) ) ) Recovery (i.e., recycling,
Disposal (i.e., landfill,

o , energy recovery,
incineration, etc.)

backfilling, etc.)

Textile waste 783 7,310
Textiles' Household and similar waste 4,949 9,348
Healthcare and biological waste
) ) 176 133
(medical textiles)
Paper and cardboard wastes 1 2,230

3¢ The “investigation report summary” for the transportation sector was not extrapolated in this SEA due to missing emissions data
in the summary report published by the DS.
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Food contact material Household and similar waste 470 817
(paper and board) excluding bulky waste in EEA
Shredder light fraction (SLF) 7 1
End-of-life-vehicles (ELV)
Shredder heavy fraction (SHF) 0 0.8
Waste electrical and
. . WEE Unknown
electronic equipment
Sewage sludge from urban
Sewage sludge 0.2 0.2
wastewater treatment

Total emission from waste across the specified use

. 6,387 19,853
categories
Source: National Institute for Public Health and the Environment (RIVM) et al. (2021)
Notes:

1. Not all TULAC (textiles, upholstery, leather, apparel and carpets) could be considered within this analysis, as no
information on treatment of technical textiles and “other” is available.
2. Recovery for sewage sludge includes agricultural use and compost and other uses.

Discarded textiles, whether disposed or recovered, have the highest volume of PFAS found in waste
streams of all the product categories assessed by the DS. Within the textiles waste stream, household and
similar wastes (which includes home textiles, consumer apparel and professional apparel) make up the
largest volume of PFAS found in textile waste. This is in line with volume of textiles discarded on an annual
basis. For example, the average consumer today buys 60 percent more clothing than 15 years ago, but
individual items are kept only half as long (United Nations Environment Programme (UNEP), 2019).

Waste Electrical and Electronic Equipment (WEEE) represents the fastest-growing waste stream in the
world, (World Economic Forum, 2019) but data on the volumes and concentration of PFAS in (WEEE) waste
stream is unavailable.

A1.4 Emissions of PFAS

Section A1.1 PFAS manufacture to Section A1.3 End-of-life of products containing PFAS detailed the volumes
of PFAS used at different stages of the PFAS life cycle and across different sectors in the EEA. The
“investigation report summaries” published by the DS in 2021 (National Institute for Public Health and the
Environment (RIVM) et al., 2021), also include information on the PFAS emitted at each stage of the life cycle.
These emissions and emission factors have been summarised in this section.

Caveat: [t should be noted that whilst the data presented in this section highlights general PFAS emissions and
the effectiveness of different waste treatment methods in removing PFAS, these are not representative for the
products included in this SEA. Even though these emissions are significantly higher than the emissions reported
by Gore, they are - following a conservative approach - used as basis for this SEA.

A1.4.1 PFAS emissions from PFAS manufacture

The emission factors to air and water from the manufacture of PFAS in the EEA were estimated by the DS
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and are provided in Appendix Table 4. These emission factors were derived based on information on
emission to air and water from survey respondents, which included some of the biggest producers and
processors of PFAS in the EEA. We then extrapolated these emission factors for this SEA and multiplied the
total volume of PFAS produced and processed per year (estimated by the DS and detailed in Appendix
Table 1 by the emission factors provided in Appendix Table 4. The emission factors represent the
percentage of PFAS which is released to the environment when a certain amount of PFAS is being
manufactured or processed (National Institute for Public Health and the Environment (RIVM) et al., 2021).
The DS did not consider direct emissions to soils relevant for industrial settings.

As can be seen in Appendix Table 4, emissions during PFAS manufacture make up a very small proportion
of the total amount of PFAS produced. For the uses in this assessment, Gore purchases fluoropolymer
resins from suppliers, therefore PFAS production is not covered. The information on PFAS production
published by the DS has been reported for completeness.

Appendix Table 4 Average emission factors and average emissions to water and air from PFAS
production for each PFAS group in the EEA

Total emissions from PFAS production in

Average emission factors (%)
the EEA (tonnes/year)

PFAS Group

Emissions factor to

Emissions factor to

Emissions to water

Emissions to air

water air (estimated) (estimated)
Fluoropolymers 0.01% 0.02% 5 10
Remaining PFAS 0.04% 0.06% 34 52
Total 39 62

Source: National Institute for Public Health and the Environment (RIVM) et al. (2021)
Notes:
1. The total emissions from PFAS production have been estimated by multiplying the total volume of PFAS produced
(average value used) in the EEA by the emission factors.
2. The "investigation report summaries” do not provide any information on the use of emission control technologies and
hence it is unknown whether the emission factors reported by the DS include the use of emission abating technologies.

A1.4.2 PFAS emissions from product manufacture and use

PFAS emissions during the manufacture and use of PFAS-containing products varies between sectors.
These emissions have been estimated and reported in the “investigation report summaries” published by the
DS for several different sectors (National Institute for Public Health and the Environment (RIVM) et al., 2021)
and are summarised in Appendix Table 5. The emissions reported in Appendix Table 5 include emissions
from all types of PFAS and are therefore not reflective of the fluoropolymer emissions covered in this SEA.

AEKendix Table 5 PFAS emissions from product manufacturing and product use per sector in the
E

PFAS emissions (tonnes/year) Proportion of total

emissions across product
manufacturing and use
(%)

Sector covered by RMOA Product

Product use
(service life)

Product .
manufacturing

manufacturing d
and use
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Cleaning agents, polishes, and
] ) Unknown
waxes (non-industrial uses)
Construction products 608 796 1,404 5%
Cosmetics - 12 12 0%
Electronics and energy 740 21 761 3%
Food contact materials and
) 8,293 72 8,365 28%
packaging
Lubricants 50 170 220 1%
Medical devices 3
Medicinal products (active
pharmaceutical ingredients, 4.290 1,300 5,590 19%
diagnostics, anaesthetics and
intermediates) 3
Metal plating and manufacturing
Unknown
of metal products
Petroleum and mining 732 879 1,610 5%
Ski treatment 0.0 0.9 0.9 0%
Textiles, Upholstery, Leather,
7,520 3,998 11,518 39%
Apparel and Carpets (TULAC)
Transportation Unknown
Total >68,243 >7,278 >75,521 100%

Source: National Institute for Public Health and the Environment (RIVM) et al., (2021)
Notes:

1. The petroleum and mining sector and the TULAC sector provided emissions as a range (low and high estimates). The
emissions reported in this table are an estimated average (midpoint) between these low and high emission estimates.

2. Emissions from the manufacture and use of medical devices and medicinal products were provided in a combined table
in the “investigation report summaries”.

3. ‘Medicinal products’ comprise active pharmaceutical ingredients, diagnostics, anaesthetics, and intermediates. The data
provided on PFAS emissions from manufacturing and use of medical devices and medicinal products was unclear and
therefore has an additional layer of uncertainty. These emissions have however been reported in good faith.

4. The emissions reported include emissions from all PFAS types as opposed to the types of PFAS relevant to the products
covered by this SEA. These emissions are therefore not reflective of the emissions covered in this SEA but have been
reported for completeness.

5. The emissions reported are emissions to air and water. The emissions from waste are reported in Section A1.4.3

As shown in Appendix Table 5 Appendix Table 5, the textiles sector has the highest PFAS emissions (of the
sectors that data is available for) at both the product manufacturing and use stages. This is expected given
that the sector is the second-highest user of PFAS by volume, behind the transportation sector, for which
emissions data is not currently available.

In Section 2.5.3 the volumes and emissions from the manufacture and use of fluoropolymer products in
the electronics and energy “investigation report summaries” were used to estimate an upper bound
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emission factor for the products covered in this SEA. The emissions reported in Appendix Table 5 include
the emissions from all types of PFAS and hence does not distinguish between the emissions from each type
of PFAS, which vary greatly. The emissions in Appendix Table 5 have therefore been reported for
completeness but are not reflective of the emissions associated with the products in this SEA.

Across most sectors, the majority of PFAS emissions occur during product manufacturing (i.e., when PFAS
is used to make products). Overall, only 25% of the total emissions across these two stages of the life cycle
occur during product use (i.e., service life). It can be observed that the products that are fully consumed,
such as lubricants and ski treatment, generate the majority of their emissions during the use stage. For
example, within the ski treatment sector, most emissions are likely to occur during the application of ski-
wax and skiing (i.e., use stage) where the DS assume that 100% of the wax applied is lost to the environment
through erosion of the wax (National Institute for Public Health and the Environment (RIVM) et al., 2021).

A1.4.3 PFAS emissions from product end-of-life

The DS has also estimated total PFAS emissions to air, water and soil from three waste streams, namely
landfill, incineration and wastewater treatment in the EEA (National Institute for Public Health and the
Environment (RIVM) et al., 2021).

For products disposed of via landfill the DS assumes that, over time, 100% of PFAS will eventually end up
in the environment. This is based on an assumption that contaminants are not destroyed by the storage
on a landfill site and will over time be washed out via rain or desorption processes. This assumption does
not reflect the landfill emissions associated with PTFE, which is the type of PFAS covered in this SEA. As
detailed in Section 2.5.3, landfilling of PTFE products are not expected to contribute to emissions associated
with landfill leachate since PTFE is not water soluble.

For wastewater treatment plants (WWTP), the literature analysed by the DS concludes that currently
WWTPs are not effective in destroying or removing PFAS. The median removal efficiency of the European
WWTP calculated in the “investigation report summaries” is 42%, which means that roughly 58% of the PFAS
contained in influent would be emitted into the European surface waters (through effluent) or be found in
the sludge, which in some cases is spread on land as fertilisers. The products covered in this SEA are not
disposed of via wastewater treatment plants at any stage of the product lifecycle. The emissions from
wastewater treatment are therefore not reflective of the emissions from waste associated with the
products covered in this SEA.

The incineration of PFAS containing waste is currently seen as the most effective treatment option for
destroying PFAS, however, the remaining bottom and fly ash are typically landfilled in Europe, with smaller
proportion being recycled as aggregates for use in example pavements and highway foundations (National
Institute for Public Health and the Environment (RIVM) et al., 2021).

Caveats have been included where emissions have not been estimated for each environmental

compartment. The volume and share of PFAS emissions estimated by the DS are detailed in Appendix
Table 6.
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Appendix Table 6 Amount and proportion of PFAS emissions in each waste stream in EEA

Amount of PFAS emissions per waste

stream (kg/year)

Share of total emissions from
waste (%)

Waste treatment Low High Median Low High
WWTP effluent and sludge - - 9,884 94% 77%
Landfill 597 2,983 - 6% 23%
Incineration 2 - - 49 <0.5% <0.4%
Total 10,530 12,916 - 100%

Source: National Institute for Public Health and the Environment (RIVM) et al. (2021)

Notes:

1. The low and high estimates for the contribution of each waste treatment to the total amount of PFAS include the

median amount of PFAS found in incineration and WWTP effluent and sludge given that the source data does not
provide low and high estimated for these waste treatments.

2. Emissions to air not accounted.

As shown in Appendix Table 6, WWTP effluent and sludge has the highest contribution to PFAS emissions
into the environment followed by landfill. This is expected given that WWTP effluent represents a direct
PFAS emission into the environment and given that some of the landfill leachate is treated in WWTPs and

hence is included in the WWTP emissions.

The contribution of incineration to the total PFAS emissions comes via incinerator bottom ash. The share
of emissions from incineration are below 0.5% of total emissions across waste treatment options, indicating
that this is the best treatment option for the destruction of PFAS.

The emissions reported in Appendix Table 6 are based on the overall volume of waste in each waste
stream, which therefore could not be extrapolated and applied to the emissions from the end-of-life of
products covered in this SEA. These emissions published by the DS have therefore been detailed here for

completeness
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GURE, ‘ Together, improving life

Gore appreciates the opportunity offered by the public consultation process to provide
comments on the Proposal for a Restriction of Per- and polyfluoroalkyl substances (PFAS)
(hereinafter ’Restriction Proposal’).

With this statement, we would like to explain why we agree with the Dossier Submitters
(DSs) that a derogation for applications in petroleum and mining industry and, in particular,
for equipment designed to cope with harsh conditions® is needed and justified. Further, we
would like to explain why this derogation should be time unlimited. Although most of the
applications are covered by the derogations currently proposed under paragraph 6f, we
would like to highlight an additional use of PFAS in the oil and mining industry.

The conclusions from our statement are summarized as follows:

= The petroleum and mining industry has been researched in detail and multiple
applications requiring resistance to corrosive and chemically aggressive compounds
and high temperatures have sufficiently been taken into account. Gore would like to
provide additional evidence for the need of fluoropolymers for electrical components
used in the petroleum and mining sector.

= For applications in harsh environments typical of petroleum and mining, neither
alternative materials nor alternative techniques are available now or are likely to
become available in the future. The timing of a future unforeseen scientific discovery
cannot be predicted, and even then, would likely require significant time to
commercialize and validate as long-term safe and reliable alternatives in these
applications.

= Without a derogation, the lack of alternatives would mean a significantly higher risk of
equipment failures, emissions, major leaks, or other catastrophic events that present
safety risks to workers. Equipment and processes in the oil and mining industry would
have to be redesigned to cater for an inferior material/technology where they require
the containment of harsh chemicals.

|. Derogation Request

Considering the arguments and evidence presented below, Gore respectfully requests to
modify the application-specific derogation for petroleum and mining industry in Column 2,
paragraph 6f of the proposed restriction as follows:

Fluoropolymer applications in petroleum and mining industry Tmtit 135 years after £if

! extreme temperature (-265°C/315°C) and pressure, corrosive or other aggressive chemical (pH 0—14), ...
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ll. Description of the End Use

As acknowledged by the DSs in the Restriction Proposal, there are various products based
on fluoropolymers that are needed in the petroleum and mining industry. Among others,
linings, seals, gaskets, cables and wiring insulation are mentioned.

Operation conditions in Petroleum and Gas applications can be extremely harsh, especially
in “downhole” (deep inside a drilled well or borehole) uses. As shown in Figure 1, oil and
gas wells can commonly have conditions where temperature reach as high as 260°C and
pressures up to 240 MPa. Extreme cases can also exceed those levels. These conditions
create significant challenges for performance and reliability of downhole electrical
components.

Figure 1. Schlumberger HPHT classification system. 600

This classification system is based on pressure and o0 [ 260

HPHT-he

temperature boundaries that reflect stability limits of Ll

common components used by Schlumberger, which
include electronics, hardware and sealing elements.
The HPHT-hc classification defines environments
unlikely to be seen in oil and gas wells, although

205°C
A00
HPHT

iy 150°C

200

Static reservoir temperature, °F

geothermal wells may exceed 500°F and some 100

138 MPa
241 MPa

69 MPa

deepwater wells have downhole pressures that 0

! ! I I ! I L
0 5,000 10,000 15,000 20,000 25,000 30,000 35000 40,000

exceed ?S,OOO ,Osfi Static reservoir pressure, psi

Figure 1. Example Oil and Gas Well Classification’

The need to use fluoropolymers in seals and gaskets in harsh environments has already
been demonstrated in Gore’s separate derogation request regarding equipment for
manufacturing or use of chemicals at industrial sites. The arguments provided in that
derogation request also apply to the petroleum and mining sector. We would like to provide
additional information on the electrical component products which are briefly mentioned in
the Restriction Proposal.

Operation of oilfield equipment requires a variety of downhole tools, which are pieces of
oilfield equipment that are used during well drilling, completion, and intervention or well
workover activities and helps the oil well in optimizing the production levels and maintain a
continuous flow from a reservoir. The primary purpose of using downhole tools is to carryout
workover operations and well completion processes as well as examining the reservoir
properties such as rock, sand, and liquid by bringing their sample to the well surface. They
are mostly used during extreme temperatures and pressure conditions.> Many of these
tools have electrical components, such as motors and sensors, which need to perform
reliably for both safety and economic reasons. Example electrical components used in
petroleum and mining applications include Capacitors and Magnet Wire for motors.

2 https://www.slb.com/resource-library/oilfield-review/defining-series/defining-hpht
3 https://www.bracetool.com/definition/416/downhole-tools-oilfield
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1) Capacitors

Downhole tools require power to operate sensors and drive actuating equipment such as
those used for steering, sampling, and communications. A turbine (known as a mud motor)
converts fluid flow into electrical power which is stabilized and converted by capacitors
(known as DC-link) between the inverter and rectifier. Thus, capacitors are critical electrical
components which power downhole tools. They are integral to the power management of
the system in addition to providing protection from voltage transients that could otherwise
damage the system.

Downhole tools are subject to high temperatures as well as shock and vibration. A variety of
high temperature capacitor dielectrics exist such as multilayer ceramics (MLCCs*) and
electrolytics, however, these suffer catastrophic failure® risk due to fracture from shock and
vibration or loss of electrolyte respectively. Of these two technologies, MLCC has been the
dominant choice (85% share) since electrolytes carry additional risk of system damage if
the electrolyte becomes uncontained.® Despite efforts to overcome critical failure,
capacitors are recognized in the industry as a critical reliability problem due to these
catastrophic and unpredictable failure modes.

This impedes the industry-wide transformation to improve reliability ultimately aimed to
improve worker safety while lowering carbon footprint through reduced
backup/contingency tools along with transporting people and equipment engineers (by
helicopter to offshore rigs) to address failure situations. The industry has the vision of one
day achieving autonomous drilling to completely remove people from the safety hazards
involved with oilfield operations, generally.

2) Magnet wire

For downhole tool operations, a variety of electric motors are required for conveyance
(horizontal movement), telemetry (communications with the surface), sampling, and a
variety of mechanical actuation. The coil windings that provide the magnetic field to spin
the motor’s rotor are comprised of an insulated conductor, which is known as the magnet
wire. Durable magnet wires help extend motor life and increase tool reliability while drilling
deep into the Earth. In addition to high temperatures, pressure and exposure to chemicals,
hydrolysis (chemical breakdown due to reaction with water) is a challenge to materials
because downhole conditions can accelerate the degradation effects on some polymers.
Breakdown of the insulating material on magnet wires can cause motor failure and therefore
tool failure.

# MLCC stands for Multilayer ceramics capacitors

> Afailure is classed as catastrophic when it results in the replacement of the capacitor (or the device). As
opposed to other failure that might lead to a lower output/efficacy but continued operation, albeit with
reduced performances.

¢ A leading oilfield service company technical director tasked with improving reliability cites “Ceramic
capacitors are a nightmare.”
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Gore has worked with Qilfield Service Majors to eradicate this failure mode which is cited as
the “#1 pareto failure of downhole motors” by using PTFE as the insulating system for the
magnet wire. PTFE adds hydrophobicity to the other properties required (temperature
stability, mechanical durability, and electrical insulating properties) preventing hydrolysis
and broader chemical resistance. Following very successful field trials that demonstrate
more than 10x lifetime improvement, the industry is shifting to this solution to improve
equipment reliability and therefore reduce carbon footprint and improve safety by reducing
the need for people to be on-site to repair equipment and recover from downhole mission
failures.

The product examples below are all Gore products, as details of comparable products
manufactured by other companies are not publicly available.

Table 1. Selected Petroleum and Mining Products

Product Illustration Description

-

Capacitors deliver stable voltage and capacitance at

GORE™ High elevated temperatures. PTFE dielectric materials uniquely
Temperature combines reliable self-clearing, low dissipation factor, and
Capacitors thermo-mechanical stability.

PTFE insulated Magnet Wire for Motors extends motor life

and increases tool reliability. Fluoropolymers enable
GORE™ hydrolysis resistance at high temperature allowing
Magnet Wire continued operation in conditions that cause traditional
for Motors motors to fail.

All these products are made of polytetrafluoroethylene (PTFE) or FEP which meet the criteria
for Polymers of Low Concern (PLCs), under the definition provided by the OECD Expert Group
on Polymers. The fluoropolymers used for each product are shown in Table 2.

Table 2. PFAS used in Petroleum and Mining Products

Gore product Type of PFAS CAS number Is this PFAS a PLC?
™ H
GORE . High Temperature PTFE 9002-84-0 Ves
Capacitors
PTFE (90%) 9002-84-0 Yes
GORE(TM) Magnet Wire for Motors
FEP (10%) 25067-11-2 Yes
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lll.Reference in Restriction Proposal

The Dossier Submitters (DSs) have researched petroleum and mining in detail (Annex A,
Table A.1, page 5) and Gore welcomes that the DSs considered fluoropolymers as necessary
for various applications in the petroleum industry. Among others, the following properties of
fluoropolymers are acknowledged to justify the need: high temperature resistance,
chemical resistance, mechanical strength, corrosion resistance (see Annex E, Table E.158,
page 496). The DSs also highlight “the extreme durability” of fluoropolymers “under the
extreme environments found in down hole drilling (e.g., high temperature, high pressure,
presence of steam and harsh chemicals)” (Annex A page 148f.).

In paragraph 6f. the DSs have proposed a derogation for fluoropolymer applications in
petroleum and mining industry until 13.5 years after EiF as sufficiently strong evidence
exists that technically and economically feasible alternatives are not generally available
(Annex XV report, Table 8, page 114). Gore agrees with this statement but believes that no
alternative can be foreseen, and the time needed to discover one is not predictable. Despite
our efforts and the work of other stakeholders so far, no material has been found that would
fulfil the requirements needed in oil and mining industry, warranting a time-unlimited
derogation.

We will discuss in Section 3 the alternatives proposed in the oil and mining industry (in
Annex E section E.2.15.2.3, from page 498) and demonstrate that there are no viable
alternatives.

»= Gore proposes to provide a time-unlimited derogation for petroleum and mining
industry.

IV.Need and Justification for Derogation

Without a derogation, the lack of alternative would mean a significantly higher risk of
equipment failures, safety risks, and operational costs. Malfunctions would lead to
increased generation of electronic waste and consumption of resources due to
replacement, as well as the potential for increased safety risks for individuals. We propose
that a derogation is justified based on the following points:

= The performance requirements for petroleum and mining applications.

= The lack of availability of alternatives that would provide the required level of
performance.

= The time required for research and development to investigate and evaluate potential
alternative materials, and if a feasible alternative is identified, the time required to
identify, develop, test, and commercialize new products.

= The large socio-economic cost of restricting the use.
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1. Summary of Performance Requirements

a) Chemical resistance

Downhole equipment is exposed to oil, salt, water, and harsh chemicals. The number of
different chemicals used during various steps of oilfield production is large and diverse,
requiring equipment to be resistant to the same diverse range.” Equipment needs to resist
being damaged or degraded by exposure to these conditions and chemicals.

b) Temperature resistance

Downhole drilling tools operated by oilfield service companies (where capacitors are used)
are rated for use up to 200°C operating temperature. Cables used for temperature
measurements are required to withstand up to 300°C while maintaining signal integrity in
steam assisted gravity drainage operations. Downhole motors are generally designed for
use up to 250-260°C.2

¢) Mechanical strength

For magnet wires, cut-through resistance and abrasion resistance is required to prevent
insulation damage during installation of the wire on the motor stator. For capacitors in
downhole tools, they must be qualified to endure 500 to 1000 G mechanical shock
thousands of times.’

Insulation systems, while thin to reduce size, must be durable enough to prevent cut-
through which would compromise the signal or power integrity. The wires and cable
materials must be highly durable and withstand frequent/rapid flexing, torsion, and pulling
without compromising electrical performance under demanding environments. The
capacitors must withstand extreme temperatures and repeated shock.

d) Size / Dielectric strength

With limited space available for the various system components and electronics needed in
downhole tools, materials with low dielectric constant enables thinner insulation for
magnet wires and smaller capacitor sizes to save space, which is critical in deep wells,
while maintaining system and power integrity. Using the lowest possible dielectric strength
material is preferred to improve resistance properties or enable smaller components.

e) Hydrolysis Resistance / Breakdown Voltage — Magnet Wire

Insulating films for magnet wire used in downhole motors can become subjected to water-
contaminated oil during a tool breach which creates short circuits in the motor for insulating
systems lacking hydrolysis resistance. Magnet wire for downhole motors must maintain 1.5
kV following when exposed to 260°C with water in the oil per NEMA Hydrolysis Test (MW
1000-2008, Sec. 3.54).

” Reference for chemicals used: https://pubs.acs.org/doi/pdf/10.1021/bk-1989-0396.ch001
8 https://www.sciencedirect.com/science/article/pii/S13815148210007052viewFullText=true
1 Gis equal to the acceleration from gravity
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f) Ability to Self-Clear - Capacitors

Self-clearing is a phenomenon intrinsic to metallized film capacitors which significantly
increases reliability. When a metallized film capacitor exhibits an electro-mechanical stress
such as a system overvoltage (transient), weak spots (flaws) in the film allow localized
heating that combusts the film and removes the surrounding metallization, which self-
extinguishes, as shown in Figure 2. Thus, the fault is then isolated from the rest of the
device which continues to perform its job as a capacitor.

Pinhole
breakdown

'~ Vaporized
7. metal zone

), - -
<

Thin lumnum electrode
on dielectric film
Figure 2. lllustration of Isolated Fault in a Self-Clearing Capacitor

An effective self-clear removes a negligible portion of the overall effective device area,
resulting in a slow and predictable capacitance degradation for metallized film capacitors.
The decay in performance will be predictable to the point that the end of life of the device
can be planned. Other dielectrics (like MLCCs) can catastrophically fail (sudden loss of
capacitance) from a voltage transient and/or mechanical shock. The ability for a capacitor
to clear depends strongly on the dielectric polymer and physical construction (thickness of
the film).

2. Assessment of Alternatives

Alternative materials can be assessed based on overall suitability to survive extreme
conditions in Petroleum and Mining applications, then additionally for suitability for the
specific sub-uses.

a) Assessment against General Performance Requirements
i.  Chemical resistance

Many potential alternative materials are not feasible due to poor chemical resistance. Table
3 below shows the chemical resistance of common polymer substances when in contact
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with some common chemical types. Note the poor resistance of many polymers to
hydrocarbons which are particularly relevant in this use.

Table 3. Chemical compatibility”
Note that PTFE is referred to as TFE

Acids, Dilute or Weak

Acids, **Strong/Concentrated
Alcohols, Aliphatic
Aldehydes

Bases/Alkali

Esters

|| m | m AN

Hydrocarbons, Aliphatic
Hydrocarbons, Aromatic
Hydrocarbons, Halogenated
Ketones, Aromatic
Oxidizing Agents, Strong

*Norfor fubing chermicol resistance (except VO *Except for axidizing ackds (See axidizing agents, sirong)  ***TPE gaskets

30 days of constant exposure Little or no damage after Some effect after 7 days of Immediate damage may occur.
causes no damage. Plastic may 30 days of constant exposure constant exposure to the Depending on the plastic, the
tolerate for 30 years. to the reagent. reagent. The effect may be effect may be severe crazing,
crazing, cracking, loss of cracking, loss of strength or
strength or discoloration. discoloration, deformation,
dissolution or permeation loss.

ii. Temperature resistance

The extreme temperatures for petroleum and mining applications were described above in
Section Il routinely reaching more than 200°C.

PTFE maintains its physical strength and chemical resistance over a temperature range from
-269°C to +260°C. Fluoropolymers do have this very high temperature resistance due to the
high dissociation energy of C-F bond and its semi-crystallinity.

PTFE materials exceeding these temperature ranges and have been tested as fit for use in
different applications up to temperatures of 300°C.

These temperature requirements prevent the use of most of the alternatives proposed by
the Dossier Submitters listed in Table E.159 of the Restriction proposal. The Dossier
Submitters acknowledged that XL PE, HNBR, and EPDM all were unable to be used above
150°C.

Additionally, the Dossier Submitters proposed Stainless Steel and other metals. Being
conductive, metals cannot be used as insulating materials in electrical components.

The remaining material identified as a potential alternative in the Restriction Proposal was
PEEK. PEEK has a maximum operating temperature of 154°C** making it unable to be used
in this application.

9 Eason, M., & Vogel, R. (2022, May). Sealing Devices and the need for PFAS. Valve World, 20-22.
1 https://omnexus.specialchem.com/polymer-properties/properties/min-continuous-service-temperature
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iii. Dielectric Constant

Fluoropolymers like PTFE, FEP and PFA have a low dielectric constant of 2.1, where lower
numbers enable higher precision and more reliable signal transmission. PTFE, in particular,
can be processed into an expanded form which has an exceptionally low dielectric constant
of 1.3. As show in Figure 3, no other materials have the necessary combination of low
dielectric constant and temperature resistance.

iv.  Mechanical Strength

PTFE is known for its high tensile strength, tensile elongation, and tear strength along with
abrasion resistance and cut-through resistance.*?

a) Assessment against Specific Sub-use Requirements

i) Summary of Alternatives for Capacitors

Two main technologies have typically been used in downhole applications: Multilayer
Ceramic Capacitor (MLCC) and Electrolytic capacitor (polarized capacitor).

Between the two technologies, MLCC has been the primary choice (approximately 85% of
capacitors used in this application estimated based on publicly available information) since
electrolytes carry additional risk of system damage if electrolytes become un-contained.
However, each of these capacitor types are recognized in the industry as a critical reliability

12 https:/ /www.sciencedirect.com/science/article/pii/S1381514821000705?viewFullText=true
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problem due to unpredictable and catastrophic failure modes. This impedes the industry-
wide goal of one day achieving autonomous drilling to remove people from the safety
hazards involved.

Metallized film capacitors, as illustrated in Figure 4, represent a different category of
capacitor type that have leveraged polymer films as the dielectric since the early 1950’s.
Metallized film capacitors exhibit a self-clearing phenomenon that make them an ideal
candidate for mission-critical applications as a fault does not result in a catastrophic
failure. Self-clearing means excursions of mechanical or electrical stress can be
accommodated without catastrophic failure. However, such capacitor design has been
historically limited by their lower operating temperature (< 125°C), and therefore, the
Oilfield Service (OFS) Companies have previously ruled out metallized film capacitors.

Metallization

Physical Design

* Built from two metalized films
wound together and connecte
on each end with end-spray

d Mandrel

Dielectric
films

e Film-foil capacitors are
constructed from separate
dielectric film and conductive
metal foil Metalized Film Film Foil

¢ Film-foil designs do not ﬁ;&
effectively self clear

Metal 25-75nm Thick Metal » 2pm Thick

Schoopage

Figure 4. Diagram of Metalized Film Capacitors

A solution to the limitations with all these alternatives has been achieved by using a PTFE-
based alternative developed by Gore and made available for the first time to the industry in
2016. It performs up to 200°C and resolves the temperature limitation of the metallized film
capacitor. To highlight the dramatic advantage gained in surviving the mechanical stresses
of the downhole environment, Gore created a simple demo video to highlight the key reason
all 3 major OFS companies have been shifting from MLCCs to this new technology:
https://www.youtube.com/watch?v=NG_vATVp/g4

Non-fluorinated materials have also been investigated for metallized film capacitors, but
they have been found deficient to reliably self-clear at higher temperatures (>125°C) (see
Figure 5).
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rigure 5.

b) Summary of Alternatives for Magnet Wire and Sensor Cables

i) Poor Temperature and Chemical Resistance of Additional Alternatives

Operating in the downhole environment requires a combination of chemical and high
temperature resistance. As shown in the Table 3 below, amongst commonly chosen
dielectric (conductor insulation) and jacket (outer element on single or bundle of integrated
elements), fluoropolymers have a significantly broader temperature operating range
capability with PTFE the highest. This is critical especially for operations in arctic/cold
weather conditions on the surface down into the well where temperatures are commonly in
the 125-200°C range. Of the few non-fluoropolymers listed with operating temperatures
above 150°C both silicones and the high temp nylon/carbon fibre blends have poor

resistance to many chemicals used in downhole operations and are therefore not feasible
alternatives.
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Table 3. Dielectric and jacket materials™

Material Operating temperature range (°C) v
dielectric Outer jacket

Polytetrafluoroethylene (PTFE) -75to+ 250 X X
Polyethylene -40to+ 85 X X
Foamed polyethylene -40to+ 100 X

Foamed or solid ethylene propylene jackets -40to+ 105 X

Fluorinated ethylene propylene (FEP) -70to + 200 X X
Polyvinylchloride (PVC) -40to + 85 X
Ethylene chloro trifluoroethylene (ECTFE) -65to+ 150 X

Polyurethane -100to + 125 X
Perfluoroalkoxy (PFA) -65to+ 260 X

Nylon -60to+120 X

Ethylene propylene -40to+ 105 X

High molecular weight polyethylene -55to0+ 85 X

Cross-linked polyolefin -30to+85 X X
Silicone Rubber -70to +200 X

Silicone impregnated fiberglass -70to+ 250 X

High temperature nylon/ carbon fiber -100to + 250 X

i) Hydrolysis of Polyimide
For downhole tool operations, a variety of electric motors are required for conveyance
(horizontal movement), telemetry (communications with the surface), sampling, and a
variety of mechanical actuation. The coil windings that provide the magnetic field to spin
the motor’s rotor are comprised of a conductor (typically copper) insulated by Polyimide
(Kapton), chosen for its large range of temperature stability, mechanical durability, and
electrical insulation properties.

As shown in Figure 6 however, polyimide does have a critical failure mode brought on by the
onset of hydrolysis, particularly at elevated temperatures. This is a well-known limitation of
polyimide.

Gore has directly characterized this failure mode for motors in the downhole operating
condition to verify that small amounts of water present in the oil lead to rapid failure. In
downhole tools, while actions are taken to protect the motor windings from water ingress
(tool seals and motor encapsulation), ultimately these protective measures are
compromised leading to motor failure.

4 The Global Cable Industry; Gunter Beyer; 2021
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Issue to be Solved: Hydrolysis of Polyimide

260 °Cin oil,
12 days

...........

none 12d @ 260 °Cin oil | Ageing

Breakdown voltage before and after

7 exposure to high te perature
g
EU Technical Meeting, November 9, 2016 Confidential Gore Technology

Croats Tochnoioges
Viorweo

Figure 6. Hydrolysis of Polyimide

As described above in Section 1.2, PTFE is hydrophobic and not subject to hydrolysis. As
shown in Figure 7, the difference in performance is visually demonstrated — the color
change to polyimide is an indicator of hydrolysis (chemical degradation of the material).

Unused Oil Oil (trace H20)

GORE Magnet Wire

hd
-
-,
-,
-,
-,
-
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-
-

Conventional Polyimide
magnet wire

AP
idsdeassne

S

T

|
N |

Figure 7. Difference in hydrolysis resistance performance

¢) Summary of alternatives analysis

Material property screening, as well as experimental trials, demonstrate that there are no

feasible alternatives to fluoropolymers in Petroleum and Mining applications, particular for
electrical components.
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3. Timeline

As noted by the DSs for petroleum and mining applications and underlined by Gore for the
broader context of chemical manufacturing, there is currently no alternative available and
none is likely to become available in the foreseeable future.

The reasoning of the Restriction Proposal only allows an arbitrary transition period of 13.5
years even in such cases where no alternatives are foreseen. The succinct explanation
provided on page 77 of the Annex XV Restriction Dossier points to the assumption by the
Dossiers Submitters that 13.5 years are “normally sufficient for industry to take benefit from
technical progress and to carry out scientific R&D activities to find and deploy technically
and economically feasible alternatives.” For highly technical and complex uses with strict
performance requirements such as petroleum and mining, we believe that a more in-depth
assessment of alternatives demonstrates that 13.5 years is insufficient.

Since an alternative material is not apparent for those applications that require a
combination of properties that so far has been found only with some fluoropolymers, a new
material would need to be found or invented. Thus, the development process needs to
begin with creating a new material, potentially a non-fluorinated polymer. It is obvious that
the time needed for such development is not known and very difficult to predict.

Examples from the past show that the time span to develop new materials can vary
significantly. For example, the development of acrylic polymer took several decades. The
process from the first synthesis of acrylic acid to the introduction of the commercial
polymer, was an 85-year journey."” The development of PTFE from the “accidental”
discovery to a commercial product took about 10 years, from 1938 to 1948,'® and then
decades more to mature that technology into the materials used today. Development
advances over this time have had to occur in polymerization, finishing, lubrication and
blending, pelletization, and extrusion to develop forms usable in end products. In the
absence of such an initial unexpected discovery, we can only speculate that developing a
new polymer to commercial availability will take more than 20 years.

4. Additional Information

a) Emissions

As PTFE and FEP do not erode or off gas, no emission is expected during the service life.
Additional information on responsible manufacturing, processing, and disposal of
fluoropolymers, and products made from fluoropolymers, are provided in Gore’s separate
derogation request for fluoropolymers. Considering that the PFAS used are polymers of low
concern, it is not apparent that restricting this use is proportional nor would it lead to a net
improvement for the environment.

15 See https://www.ptonline.com/articles/tracing-the-history-of-polymeric-materials-part-20.

¢ https://www.teflon.com/en/news-
events/history#:~:text=An%20Accidental%20Discovery&text=Roy%20).,t0%20form%20polytetrafluoroethyle
ne%20(PTFE).

Page 15



https://www.ptonline.com/articles/tracing-the-history-of-polymeric-materials-part-20

https://www.teflon.com/en/news-events/history#:~:text=An%20Accidental%20Discovery&text=Roy%20J.,to%20form%20polytetrafluoroethylene%20(PTFE)

https://www.teflon.com/en/news-events/history#:~:text=An%20Accidental%20Discovery&text=Roy%20J.,to%20form%20polytetrafluoroethylene%20(PTFE)

https://www.teflon.com/en/news-events/history#:~:text=An%20Accidental%20Discovery&text=Roy%20J.,to%20form%20polytetrafluoroethylene%20(PTFE)



GURE, ‘ Together, improving life

b) Impacts on Human Health and the Environment

Capacitors, magnet wires, and cables provide important functionality for their end uses and
wider society. The EU chemical, oil and mining industry has come to rely on properties
(chemical and thermal stability, ...) that enable efficient and safe energy exploration
processes.

Gore, as well as the wider industry, have searched for alternatives to PFAS for the use in
these applications over several decades, but there are currently no alternatives available
that can provide a sufficient functionality. Without a derogation, the lack of alternatives
would mean a significantly higher risk of equipment failures, emissions, major leaks, or
other catastrophic events that present safety risks to workers. Equipment and processes in
the oil and mining industry would have to be redesigned to cater for an inferior
material/technology where they require the containment of harsh chemicals.

i) Health and Safety Considerations

Petroleum and mining operations are inherently dangerous based on handling flammable
and hazardous chemicals, proximity to heavy equipment used in high temperature and
high-pressure conditions, and extreme operating locations. As described above, reduced
reliability of equipment prevents the automation of many tasks. When workers are required
to operate, intervene, or repair equipment, they are exposed to safety risks. By restricting
the use of materials that contribute to safe and reliable operation of equipment, one of the
obstacles to automation that had recently be solved will be reintroduced to the industry.

ii) Environmental Impacts

In addition to safety considerations, premature failure of equipment can lead to generation
of waste, increased resource consumptions, and corresponding CO2 emissions related to
producing replacement equipment, in addition to significant operational impacts related to
retrieving failed equipment from deep wells and transporting or maintaining a workforce to
address equipment failures.

iif) Economic Impacts

Unplanned disruptions to petroleum and mining operations also have economic
consequences due to investment in replacing equipment, reduced production output, and
expenses related to retrieval and repair of downhole tooling. More catastrophic failures of
equipment can lead to damage to other equipment and infrastructure, further increasing
potential costs and delays.
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Comment on Proposed Restriction of PEAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to
which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine





compounds (PFAS) together, and if the need for new regulations is to be considered in the
future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.





The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
i) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable
alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.





Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XIIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP





Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle





is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the

seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.





In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural





formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/I attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered
by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective®?. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads, marine), and medical field (Catheters, protective clothing). It is
necessary to carefully re-examine whether the uniform regulations for PFAS are

appropriate in light of the chemical hazards and risks of the substances in question. In





particular, fluoropolymers should be excluded from the current regulations because they
are highly stable materials and have no concerns about bioconcentration or toxicological
effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®“. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be
considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354

https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646

3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO

refrigerants, 2017
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Comment on Proposed Restriction of PFAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to

which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine





compounds (PFAS) together, and if the need for new regulations is to be considered in the

future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.





The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
ii) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable

alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.





Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XllIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP





Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle





Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It
is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the
seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.





In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern’; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural





formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/l attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered

by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective’2. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to
carefully re-examine whether the uniform regulations for PFAS are appropriate in light of

the chemical hazards and risks of the substances in question. In particular, fluoropolymers





should be excluded from the current regulations because they are highly stable materials
and have no concerns about bioconcentration or toxicological effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®#. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be

considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354

https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646

3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO

refrigerants, 2017
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Comment on Proposed Restriction of PFAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to

which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine





compounds (PFAS) together, and if the need for new regulations is to be considered in the

future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.





The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
ii) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable

alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.





Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XllIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP





Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle





Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It
is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the
seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.





In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern’; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural





formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/l attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered

by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective’2. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to
carefully re-examine whether the uniform regulations for PFAS are appropriate in light of

the chemical hazards and risks of the substances in question. In particular, fluoropolymers





should be excluded from the current regulations because they are highly stable materials
and have no concerns about bioconcentration or toxicological effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®#. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be

considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354

https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646

3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO

refrigerants, 2017
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[Conclusion]

- Fluorinated grease is selected and used because of its advanced properties such as heat resistance, chemical resistance, and no effect on electrical
contacts for which other lubricants’ characteristics can't substitute.

- Fluorinated grease is mainly used in the closed system of specific machines and parts for a long time.

- Fluorinated grease is 10-1000 times more expensive than general-purpose grease. Even if refill or replacement is needed, it is unrealistic to replace and
consume a large amount of this extremely expensive fluorinated grease for maintenance without any control of release to environment in factories. Therefore,
the possibility of it being discarded/discharged at the stage of use is extremely low. Except for maintenance and repair in some cases, fluorinated grease is
actually used without its refill and replacement during the long service life of machinery, equipment, and consumer products.

- Most of fluorinnated grease remaining in closed system components may be treated under the WEEE/ELV regulation and be disposed through ATF
(Approved Authorised Treatment Facility).

[Main purpose of fluorinated grease]

- Specific machines used under high temperature conditions.

- Specific machines under electrical contacts, bearings, sliding parts. (Silicone grease cannot be used because it gives it badly effect for electrical point or
contact.)

- Specific machines that come into contact with chemicals, solvents, and fuels.

- Specific rubbers and plastics. (oil seals, packings etc.)

[Application examples with fluorinated grease]

- Contact parts of home appliances, high voltage circuit breakers, etc.

- Such as conveyor chains and rollers for drying and baking furnaces, film tenters, ovens, and packaging machines.

- Centrifugal separators, solvent washers, chemical plants, and others.

- Home appliances and housing equipment, pillow blocks, slide bearings, rolling bearings, ball screws, oil seals, packings, etc.
- Semiconductor manufacturing equipment, vacuum equipment, vacuum pumps, clean rooms.

- LBP (Laser Beam Printer), PPC (Plain Paper Copier), centrifuge, Chemical or solvent resistance valves.

[Price and cost]

- Fluorinated grease is 10-1000 times more expensive than general mineral oil grease.

- Therefore, fluorinated grease may be used in specific machines, not "open and disposable", but "closed and used” for a long time.

- In some cases, it is the same as the machine life and never refilled and replaced. At least it is not something that is consumed and replaced in large
guantities like general-purpose grease.





Comparison chart: Base oil in lubricating grease

. . . Synthetic - .
Mineral oil Di ester Polyol ester hudrocarbon Poly glycol Phenyl ether Silicone oil PFFEs
Lubricity Good Excellent Excellent Good Fair Good Poor Good
Heat-resistant Poor Fair Good Good Good Excellent Outstanding Outstanding
Oxidation stability  |Poor Fair Good Good Fair Excellent Outstanding QOutstanding
Low temperature Fair Outstanding Excellent Excellent Good Good Outstanding Good
performance
Anti-rubber properties |Fair Poor Poor Excellent QOutstanding Good QOutstanding Outstanding
Anti-plastic properties |Fair Poor Poor Excellent Poor Excellent Outstanding QOutstanding
Poor anti- Poor anti- incompatible with Poor lubricity and The most high
. . . badly effect for
note Low-priced rubber/plastic rubber/plastic natural rubber and electric point of perfomance but
properties properties EPDM. contact P very expensive.

PFPEs is "end point of lubricant technology"






Comparison chart: Thickener in lubricating grease

Max .
Thickener type temperatur vyater Shear stability note
o resistance
Calcium soap (stearate) 70°C Fair Fair old technology
Calcium soap (hydroxy-stearate) 100°C Good Good old technology
Single Aluminnium soap 80°C Good Poor old technology
metallic soap |Sodium soap 120°C Poor Fair old technology
Lithium soap (stearate) 130°C Good Good most commonly used
Lithium soap (hydroxy-stearate) 130°C Good Excellent most commonly used
. Calcium complex soap 150°C Good Good improved product with excellent heat resistance
Composite — 5 . . -
metal soap A_Iur_nlnnlum complex soap 150°C Excellent Excellent !mproved product w!th excellent heat res!stance
Lithium complex soap 150°C Good Excellent improved product with excellent heat resistance
Aromatic diurea 180°C Good-Excellent |Good-Excellent |[mainstream in Japan
Aliphatic diurea 180°C Good-Excellent |Good-Excellent |[mainstream in Japan
Urea Alicyclic diurea 180°C Good-Excellent |Good-Excellent |[mainstream in Japan
Tri urea 180°C Good-Excellent |Good-Excellent |[mainstream in Japan
Tetra urea 180°C Good-Excellent |Good-Excellent [mainstream in Japan
Organic Sodium terephthalamate 180°C Good Good used for long life
PTFE 250°C Outstanding Outstanding most stable. requires large quantities. expensive cost.
Inorganic Bentonite 200°C Fair Good has long been used for high temperature
Silica gel 200°C Poor Poor easy to rust
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Request for exemption — E-Bulb

Markus Fiebig (Senior Business Development Manager, JOB Group)





J@'o Summary of request for exemption — E-Bulb

Why we believe an exemption for E-Bulb can be justified:

Goal of this presentation: Request for exemption, unlimited

Relevance for society: High
because E-Bulb reduces the risk of fires caused by
electricity and enables digitalization in sensitive areas

Impact for environment: Low

Expected emissions in the air by 2030:
92,50 mL(mililiters!)

Number manufacturers: One. JOB GmbH is the only manufacturer
worldwide to manufacture E-Bulbs

The environmental damage of a developed fire is
expected to be tremendously bigger than PFAS emission (0,37 mL) due to E-Bulbs

2 Simply. More. Safety.






Fires caused by electricity

Everyyear, over 5,000 people die from
residential firesin Europe.

CO, HCN,
acid gases,

About 200.000 reported house fires
in Germany p.a.

Causes of fire

Source: FS-Report 2002-2019

1lin every3 firesare caused
by electricity

gy 9% Many fires start
inside electrical devices

% »When a modern building burns, there are a large variety of hazardous substances that can be
TOXIEGAS/ released. These substances may include contaminants such as: general pollutants/indicators, metals,
particulates, polycyclicaromatic hydrocarbons (PAHSs), chlorinated dioxins and furans, brominated

dioxins and furans, polychlorinated biphenyls (PCBs) and polyfluorinated compounds.”
AXA insurance white paper: Fire: Environmental ex res andrisk management

2
Trends

»Number of electrical fires remain stable”
Electronic designs get better and should decrease number of cases
’ However, number of electrical devices in the field increase (digitalization)
M Number of electrical devices in standby increase
Number of lithium ion based rechargeable electronics increases

Pollution due to fires remain high due to:

» Number of fires and released hazardous substances

» Current fire protection concepts start to extinguish the
fire when the fire left the electrical device (too late?)

While electrical designs get better, the number of fires caused by electricity remains the same. An increasing number of electrical
devices in the field and more and more devices in standby can be seen as a reverse movement. One good idea to tackle this
situation: ,Device-integrated Fire Protection”- Extinguishing fires at source of origin from inside utilizing e.g. E-Bulb technology.

3

Simply. More. Safety.




https://axaxl.com/-/media/axaxl/files/pdfs/fff/2019/axa-xl-whitepaper--fire--environmental-exposures--november-2019.pdf
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JOO E-Bulb — the world’s smallest fire extinguisher*

N—
*a CIRCUIT INTERRUPTER WITH FIRE EXTINGUISHING AGENT, UL 60692

}A cm How does an E-Bulb function:

small  glass tube

JOB’s E-Bulbis a glass bulb (like a fire sprinkler bulb), coated with a conductive layer and filled with FK-5-1-12. This
=29 non-toxic, non-conductive extinguishing liquid is released into the electrical enclosure when the defined
o | temperature is reached (e.g. fire) and the E-Bulb bursts.

Protected volume:
up to 2,2 Liter

After being initiated, the E-Bulb extinguishes the fire, and interrupts the electric current. The extinguishing agent
immediately converts into gas. As a result of cooling and (partly) by oxygen reduction, a fire ona PCB or within an
enclosure will be extinguished within seconds. And, because the current flow over the E-Bulb is interrupted, the
electric fire cannot re-ignite!

Watch E-Bulb video

air bubble ) .
electrical coating bottom https://youtu.be/gWCyjGd9NuU

JOO 10-165C
1,
Q -

shoulder glass tube

tip

E-Bulb benefits for manufacturers:

E-Bu.Ib gf)t intensively tested 3 £ ?Ilt:l;ta:i::::ltelzsc.trical IV v Safer prod.ucts - s.ecuriljlg lifes, p.roperty —
and is widely accepted and certified by: pcb) and lowering business interruption
o 7 : ikl % )
N vis)| VIDIEE ) i:vci\;i: source of highest risk Reduce f.Ia me reta ro-la nt ma’ferlals
y cuts power supply v Cost saving— Lowering the risk of product
=l 2020 ‘ ‘—» | v’ Stops re-ignition! recalls and lower product recall costs
AN WINNER R v’ Extinguishes the fire! v" Acceptance by insurances

4 Simply. More. Safety.




https://youtu.be/gWCyjGd9NuU

https://youtu.be/gWCyjGd9NuU

https://youtu.be/gWCyjGd9NuU

https://youtu.be/gWCyjGd9NuU

https://youtu.be/gWCyjGd9NuU
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Summary of Research

Extinguishing agent FK-5-1-12 is perfluoro(2-methyl-3-pentanone) iinshortprvie)

To determine the environmental fate of perfluoro (2-methyl-3-pentanone) (in short PFMP) and defineits potentiallong-term effectsin
the environment, this Scientific Opinion (Step 1) evaluatesclassification drivers of ecotoxicity, such as absence of degradability, mobility,
and potentialfor bioaccumulation (see ‘FATE’ in Table 1 1) as well as ecotoxiological information on short or chronicaquatictoxicity (see
‘ECOTOX’ in Table 1 1). The intrinsic properties of PFMP-are presented using key parameters. Where information was available on the
agreed classification and labellingin relationto environmental effects, this data was alsoincluded in Table 1 1 (see ‘Nature and level of

. ’
risks’).
Table 1-1:  Overview of main ecotoxicological properties
FATE ECOTOX PBT or Nature and
vPvB level of risks
Substance Persistence Bioaccumulation Agquatic toxicity
*1 *2 *3 *3 *4 *S
Acute Chronic REACH GHS
PFMP ] O o o No Aquatic
accumulation 1s Chronic 3
not expected H412%

o or oo: very low or low hazard; m or mm: moderate or high ecotoxicologically hazard, arbitrary scaling of severity grade;
$ Biodegradation studies cannot be performed with PFMP as it hydrolyses upon contact with water.
# Rapid direct photolysis in the atmosphere and fast hvdrolysis to PFPA in water; refer to Section

Simply. More. Safety.
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JOO Summary of Research

N—

The data summaries from recognized, peer reviewed sources or published reliable test data provide sufficient level
of information (and validity of the data) regarding PFMP. The integrated overview explaining the conclusionscan be
found in the comprehensive research document (Section 6).

In brief, PFMP has a very low solubility in waterand due to its volatile properties, PFMP can be considered mobilein
the air, but notin the aquaticenvironment; hence wateris not a relevant environmental compartment for PFMP. In
addition, there is good evidence for degradation of PFMP by direct photolysisin the atmosphere associated with a
short degradation half-life (dominantdegradation pathway) and by hydrolysis (insignificant degradation pathway),
and absence of persistence of PFMP itself. The bioaccumulation potential of PFMP is predicted to be low. Thus,
thereis no potentialfor secondary poisoning, e.g. for birds eating mussels or worms, for mammals eating worms or
fish, and for fish eatinginvertebrates. In addition, PFMP has virtually no risk of aquatictoxicity. Regardless, PFMP
was classified in the category ‘ChronicHazard 3’ under the Globally Harmonized System (GHS) based on in silico
analyses using quantitative structure-activity relationship (QSAR).

Based on these consideration, preliminary assessment (also refer to document, section 5.1.1.5) indicates that PFMP
itself should not be considered a substance thatis persistentin the environment or mobile in the aguatic
environmentortoxic(i.e. PFMP itselfis not PMT), noras a substance that would be very persistentin the
environmentand very mobilein the aquaticenvironment (vPvM) or bioaccumulative (B). Therefore, PFMP itself
does not pose an inherent hazard to drinking water resources and no secondary poisoningalongthe food chainis
expected. Overall, current data (as of June 2023) indicate a low potential forincreasesin PFMP concentrationsin the
environmentand/or potentialirreversible exposure of wildlife and humansvia the environment.
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YO . . .
JOD E-Bulb applications and case studies

Media Technology Medical Technology Home Appliances Power Adapters Automotive

Media Technology ‘

E-Bulb in media technology enables new: VdS 6024 guideline

dlgltallzatlon In sensitive areas (e'g' Describes how digitalization in sensitve areas can be enabled usingintegrated fire protection
airports, trainstations, hospitals, fairs, etc.)

Case study - LED wall at airport Frankfurt terminal 1

Situation: Due to digitalisationinitiatives more and more screens wantto be installedin

sensitive areas.In escape and emergency routes additionalfire load (e.g. LED walls) need
additional fire protection.

Solution: Integrated fire protection and E-Bulb can enable digitalisation.

The LED wall from SAMSUNG with integrated E-Bulbs fullfills all fire protection requirements
and was allowed to be installed above the passenger walkway. Many similar projects have
been completed at German airports, hospitals, train stations, shoppingcenters and
apartment blocks.

l Simply. More. Safety.






Home Appliances & Automotive
Y

JOO E-Bulb are used in different applications

N—

Home appliances:
E-Bulbs are used in refrigeration, television and dishwashers to mitigate the risk of electrical
fires and make safe home appliances safer.

Automotive:
Increasing demand for emobility also increases the risk of fires due to technical failures of
lithium ion batteries. E-Bulb integrated in a TP-link (see AutoBild article) can mitigate the risk
of a thermal runaway of lithium ion batteries causing devastating fires.

— watchvideo how the technology works
- read AutoBild article

8 Simply. More. Safety.
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Joo E-Bulb in context to PFAS

N—

E-Bulbs arefilled with FK-5-1-12 (CAS: 756-13-8)

e OneE-Bulbis filled with just 0,37 mL of FK-5-1-12

=229
* 500.000 E-Bulbsare currentlyin the field and designed in electronics (just 185 Liter! in total)

o

&

E-Bulbs are not planned to be released during product lifetime (see REACH and RoHS)

L Statistically it can be expected that about 10 ppm
of E-Bulbs will be activated due to fire incidents. Equals 5 E-Bulbs and

2 mL of FK-5-1-12

In London nearly one fire a day involving white goods

Source: London Fire Brigade

4

The environmental damage of a developed fire is
expected to be tremendously bigger than PFAS emission (0,37 mL) due to E-Bulbs
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JOO Expected Emissions

N
a.) Activationsin the field

b.) Emissions due toimproper recycling
c.) Emissions during production process (audits at JOB factories welcome)

Activationsinthe field
E-Bulbs in the field | FK-5-1-12inthe field | Expectedreleased FK-5-1-12

(worst case) (realistic case, 10 ppm)
2024 2 mio. pcs 740 Liter 7,4 mL (milliliters!)
2026 6 mio. pcs 2.220 Liter 22,20 mL
2028 8 mio. pcs 2.960 Liter 29,60 mL
2030 9 mio. pcs 3.330 Liter 33,30mL

Emissions due to improper recycling
» We expect that about 90% of all home appliances in Europe get properly recycled / delivered at recycling center.
» 10% get impropperly recycled and would be a future potential for emission of FK-5-1-12 from E-Bulbs
» A circular economy process needs to be setup

Emissions during production process
» Further details see next slide
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JOO E-Bulb production

N—

E-Bulb production simply explained:
» Raw glass gets formed into bone shape structure
» Glass tube gets filled with FK-5-1-12
» The filling process is done under vaccuumto limit emmisions.
» The glass tube welding process seales the FK-5-1-12 in the glass tube
» The E-Bulb gets coated for electrical conductivity
» The E-Bulb gets checked and packed

Room for improvement to lower FK-5-1-12 emissions
» FK-5-1-12getsdelivered in large canisters and decanted into the filling machine. Some leakage can occur
» During the filling and sealing process the bulb is open to one side and some leakage can occur
» All emmisions get distributed in the air (life time in air < 36 hrs). No direct distribution in water cycles possible.

» About 10-20% of quantity needed for productionis lost by emission
» 2024:improvement potential 10%
» 2026:improvement potential 8%
» 2028:improvement potential 6%
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0 Why is the E-Bulb technology important to society

Enabling digitalization in sensitive areas:

Improved fire protection allows installationin sensitive areas.

" In areas where many people come together (shopping centers, train stations, airports, fairs,
=8 hospitals, museums, etc.) electrical devices (e.g. fire loads that can self ignite due to electricity)
need additional measures to mitigaterisk of fires. Integrated fire protection and E-Bulbs can

= enable installationsalso in escape and emergency routes. The newly written VdS 6024 standard

E'HAMBWR provides legal certainty for all stakeholdersinvolved in such installations.
IE
|

o KUNSTHA
ae 1 \¢ M

Many projects made possible already:

o Airport Frankfurt, Airport Hamburg, Main train station Hamburg, Messe Berlin, UKE Eppendorf

— L (hospital), Charité Berlin (hospital), etc. by et al SAMSUNG, Sharp/ NEC, Daktronics, ...

We expect that in the future about 70% of all media technologyinstalled in sensitive areas will be
equipped with integrated fire protection.

Expected numbers:
By 2030 about 60% of all digital signage projectsin Europe at sensitive locations will be equipped
with integrated fire protection (i.a. E-Bulbs). E-Bulbs enable digitalization.

Simply. More. Safety.






J@'o Why is the E-Bulb technology important to society

Safer home appliances and electrical power supplies = less damages

~ For example the Grenfell Tower (2017, London) case caused by faulty refrigeration causing 72
fatalities.

7~ About 10 ppm of home appliances catch fire. These fires not only lead to devastating environmental
' damages, but moreover destroy lifes and property. Imagine, in 2030 about 9 million E-Bulbs can
mitigate the risk of fires and save lifes and property. This advantageis confronted by the risk of 3.330
. Liter of FK-5-1-12 inthe field (but sealed inside E-Bulbs) and probably only 33,3 mL of FK-5-1-12
emitted in the air.

Safer e-mobility possible
| The number of electrical vehicals will increase over the next years. Further, also the fires caused by
4 electrical vehicales will increase. Many times the route cause is a faulty lithium ion battery. It's
% | almostimpossible to stop a lithium ion battery fire. However there are two main measures possible:

Feddidreh (AUT), 7. 2. 207 Kurznacheinem

:.-:.m,-.m:::" a.) controlled burn out b.) stop thermal runaway before it starts.
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JOD Benefits for society

v’ Safer products - securing lifes, property and lowering
business interruption

v’ reduction of flame retardant materials possible

v lower risk of fire hazards

v’ lower risk of fire caused fatalities,

v' Everyyear, over5.000 people die from residential firesin Europe (see europeanfiresafetyalliance.org)

v’ increased safety for fire fighters

v' Everyyear, between 40-70 fire fighters die in Europe on duty

v’ less damage costs

v’ less insurance claims

v'increase in GDP

14 Simply. More. Safety.
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0 Requirements of capabilities of extinguishing agent

N—

G

Ranked descending to importance

15

little space for storage needed

high heatabsorbing capacity

non-conductive

liquid with low boiling point (> 35°C, < 80°C)
zero ODP

no/low global warming potential

non-corrosive

absorption of gas moleculesinthe liquid underpressurein
closed space

non-flammable

high molecularweight
(>200)

high mobility

(capability of distribution in closed environment)

low compressibility of the liquid

E-Bulbs form factor requires little space for storage of the agent

Small form factor of E-Bulb requires high heat absorbation capacity of extinguishingagentto
cope with fire situation

Aim to extinguishing electrical components. Non-conductivity needed to avoid short circuits
due to extinguishing process

Fast transition into gas and vaporization needed to quickly extinguish afire inside electronics

Zero ODP reducesthe impact on environment
No/low global warming potential reduces the impact on environment

E-Bulb many times is used to extinguish in sensitive areas where collateral damage needs to be
avoided

In order for the E-Bulb to activate ambient temperature heats up internal liquid agent. Agent
begins to expand due to heat increase. Air bubble compresses. At the moment of no air bubble
internal pressure starts to increase until bulb bursts

Surrounding environment will mostlikely be highly flammable, non-flammable agentis needed
Uniform heat absorption and future recyling processes

Due to its small form factor, a fast distribution of gas within the enclosure is necessary in order
to fast and reliably extinguish the fire

Physical functionalities of the E-Bulb requires fast vanishing of air bubble, hence low
compressibility of liquid is necessary

Simply. More. Safety.
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JOO Alternative check for E-Bulb?

N—

RHOHRSEEE chlorinated Inert gas (e.g
I - - - . .
Capabilities/Agents extl;\ogaur:‘s:mg hydrocarbons | Argon, N2, ..) Powder

high heatabsorbing capacity* (V) (V)

Liquid with low boiling point (> 35°C,
< 80°C)
zer0 0P ----_

absorption of gas moleculesinthe W)
liguid under pressure in closed space
high molecularweight
(>200)
high mobility
(capability of distribution in closed environment)

low compressibility of the liquid ---

v = No alternative available for device integrated fire protection

*pbased uponinternal analysis

Ranked descending to importance
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E-Bulb
manufacturer

(JOB GmbH)

Start

Manufacturer
of FK 5-1-12

Processing
plant
(Disassembly
and return to
manufacturer)

17

FK-5-1-12 possible recycling cycle for E-Bulb

Electronic
manufacturer

This process will be feasible in case other
FK-5-1-12 users participate.

Alternative: high temperature waste
treatment process followed by a chemical
filter step to mineralize the

End consumer  flourine content

Recycling yard

s
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Contact Details

Markus Fiebig

SeniorBusiness Development Manager

JOB GmbH
Kurt-Fischer-StralRe 30
22926 Ahrensburg

+49 (0) 173 436 28 81
Markus.Fiebig@job-group.com

Visit webpage:
www.e-bulb.com
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Comment on Proposed Restriction of PFAS

Japan Valve Manufacturers' Association (JVMA)

Japan Valve Manufacturers Association (JVMA) appreciates the opportunity to provide

comments to the PFAS restriction proposal.

1. Introduction

JVMA was established in 1954 and has been a representative association of Japanese
valve industry for nearly seventy years. As of today, we are comprised of 115 major
domestic valve manufacturers including several Japanese subsidiaries of European valve
makers and additional 68 associate companies. Since our establishment, we have
implemented various effective programs to contribute to society, occasionally cooperating
with some of Central Government Ministries and Agencies. Especially we are pouring the
biggest effort to resolve environmental problems, so the Environmental Committee and
four working groups in our organization are working on the following issues:

- Greenhouse gas reduction.

- Design for the environment of valves.

- Life cycle assessment of valves.

- Gathering information on restricted substances.

- Environmental education.

To response to the PFAS restriction proposal, we have prepared a technical and

socioeconomic statement which is attached document.

2. Comment

The valve sealing parts are made of PTFE, PVDF, CTFE, PFA, ETFE, FKM, FFKM with
persistent technical functions depending on the application.

Their fluoropolymers, fluor elastomers and fluorine grease contribute to valve sealing and
durability.

Valves are widely used in waterworks, sewage treatment facilities, chemical plants, power
generation facilities, buildings, food manufacturing, pharmaceutical manufacturing,
aerospace industry, petroleum related facilities, agriculture, fisheries, ships, gas supply

facilities, hydraulic and pneumatic systems, fire prevention equipment, liquor production,





liquid filling, semiconductor manufacturing equipment, organic EL manufacturing, liquid
crystal flat panel manufacturing, battery manufacturing, fuel cell manufacturing, hydrogen-
related facilities, chemical analysis equipment, environmental analysis equipment, nuclear
facilities, etc.

The categories, industries and facilities used valves are essential uses.

Spare parts placed on the market 18 months after the restriction enters into force are
proposed to fall under the restriction and are not proposed to have a derogation.

Valves and facilities are designed to be long lasting with maintenance.

If valves for maintenance fall under the restrictions, socio-economic benefits will suffer.
There are potential risks arising from some alternatives.

Those risks are expected to be greater than the risks of PFAS persistence.

In Article 60 of the REACH Regulation,

the European Commission should also consider “whether the transfer to alternatives would
result in reduced overall risks to human health and the environment” when deciding on an
application for authorization.

We demand that maintenance valves be listed under the "derogation without a time limit"

for the health and safety of EEA people.
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environmental preservation regulations

Code DC000-00
Last Revision Date 2009-12

Chapter 1 General Administration

Article 1 (Purpose )

Article 2 (Applicable Scope )

Article 3 (Definition of Terminology)
Article 4 (Environmental Conservation
Organization)

Article 5 (Duties of the company-wide
environmental management department)
Article 6 (Environmental Safety Management
Committee )

Chapter 11 Principlal Rules

Section 1 Prevention of Environmental Pollution
Article 7 (Environmental Policy )
Article 8 (Pre-Environmental Review )
Article 9 (Reasons for change of emission and
prevention facilities)
Article 10 (Permission for Discharge and
Prevention Facilities )
Article 11 (Submission of documents for
discharge and prevention facilities)
Article 12 (Criteria for Permission of Emission
and Prevention Facilities)
Article 13 (Post-Environmental Review )
Article 14 (Start of use of discharge and
prevention facilities)
Article 15 (Maintenance of Environmental
Facilities)
Article 16 (Self-Measurement of Environmental
Pollutants)
Article 17 (Management of emission allowance
standards)





Article 18 (Report on Environmental Accidents
and Report on Measures )

Section 2 Air Pollution Control
Article 19 (Definition of Air Pollutants)
Article 20 (Division of air pollutants)
Article 21 (Management of standby facilities)
Article 22 (Prevention of Air Pollution)

Section 3 Management of Water Pollution
Article 23 (Definition of Water Pollutants)
Article 24 (Division of Water Pollutants)





Article 25 (Wastewater Treatment )
Article 26 (Water Quality Management )

Section 4 Waste Management
Article 27 (Definition of Waste)
Article 28 (Type of Waste)
Article 29 (Waste disposal )
Article 30 (Waste Management )

Section 5 Management of Noise and Toxicity
Article 31 (Definition of Noise)
Article 32 (Type of noise and vibration
facility)
Article 33 (Management of Noise and Vibration)
Article 34 (Definition of Hazardous Chemicals)

Article 35 (Management of hazardous chemicals)

Section 6 Environmental Education and Reward and
Punishment

Article 36 (Environmental Education )

Article 37 (Environmental Award )

Article 38 (Environmental Disciplinary Action )

Book 1 .

Chapter 1 General Administration

Article 1 (Purpose )
The purpose of this regulation is to preserve nature and the living environment as an effective
control of environmental pollution expected in connection with the operation of KB Autotech Co.,

Ltd. (hereinafter referred to as "company").

Article 2 (Scope of application)
These regulations shall be governed by these regulations, except as specifically prescribed by
environmental laws and regulations for the entire environmental preservation business within the

company.





Article 3 (Definition of Terminology)

1. Environmental pollution: It refers to a condition in which air pollution, water pollution, soil
pollution, marine pollution, noise vibration, odor, etc. caused by business activities or other
activities.

2. Emission facilities: Facilities, machinery, and other objects that pollute the air, water quality,
soil, or discharge pollutants that may cause or cause damage to the human body"s health and
living environment through noise, vibration, odor, etc.

3. Prevention facility: A facility that removes or reduces pollutants discharged from the discharge

facility or noise, vibration, or odor.





4. Other definitions of terms used in this regulation shall be as prescribed by environmental laws
and regulations.

Article 4 (Environmental Conservation Organization )
An environmental conservation organization (Attachment 1) is established to systematically perform
environmental conservation tasks.
1. Duties of Environmental Conservation General Manager: Establishing key objectives and overseeing
the work thereof.
2. Duties of Environmental Conservation Deputy General Manager
A. Environmental Permit Management
B. Management within the legal standards for pollutants
C. Normal operation of discharge and prevention facilities
D. Appropriate Waste Management
(e) Environmental Conservation Education Management
F. Implementation of external environmental activities
4. Other matters prescribed by environmental laws and regulations
3. Plant Environmental Conservation Officer: Responsible for environmental conservation in the
factory.
4. Environmental Conservation Supervisor
A. Supervision of normal operation of discharge and prevention facilities
B. Minimizing, reducing, and preventing spills of pollutants
C. Implementation of cooperation matters by the Environmental Management Department (hereinafter
referred to as the "Department in charge of the Environment™)
5. Environmental Conservation Officer
A. Operation, maintenance and maintenance of emission and prevention facilities
B. Report on abnormal discharge of pollutants
C. Waste reduction and separate collection are carried out

Article 5 (Duties of the company-wide environmental management department)
1. Establish mid- to long-term environmental management plans

Review of expected problems when establishing or relocating factories

Conducting regular due diligence

Management of company-wide environmental management committee

Environmental conservation matters at the company level

Improvement and establishment of internal environmental systems

~N o OB~ W N

Statistics and Analysis of Environmental Data

Article 6 (Environmental Safety Management Committee )

Establish measures for environmental management and promote effective environmental management in





accordance with the Committee Rules.

Chapter 11 Principal Rules

Section 1 Prevention of Environmental Pollution





Article 7 (Environmental Policy )

The company shall endeavor to comply with environmental policies.

1.

All executives and employees shall take the lead in actively preserving the environment in

their respective activities.

. Environmental conservation is given priority in all stages of design, production, packaging

and disposal for product development.

. Establish and operate its own enhanced standards in strict compliance with international

environmental agreements and domestic environmental standards.

. Prevent potential environmental risks in advance through environmental diagnosis and promote

continuous improvement of self-

. To implement transparent environmental management by strengthening cooperation with local

communities and partners in environmental conservation and publicizing environmental
performance.

Article 8 (Pre-Environmental Review )

When all emission, prevention facilities are newly established, expanded, or changed, a preliminary

Environmental Review (Standard Form Registration: 2A-052) is prepared before approval by the Budget

and Control Department and reviewed by the Environmental Management Department.

1. Whether pollutants are discharged (water quality, air, waste, noise vibration)

2. Measures to minimize pollutants

3. Whether the emission facility is subject to permission

Article 9 (Reasons for change of discharge and prevention facilities)

1. Replacement and expansion of emission and prevention facilities to the same size and size.

2. Transfer, pumping and closing of discharge and prevention facilities

3. Change of LAY-OUT of emission and prevention facilities

Article 10 (Permission for Discharge and Prevention Facilities )

As a result of the pre-environmental review, permission shall be promoted by the department in

charge of the environment for facilities that must obtain permission for emission and prevention

facilities and facilities that have reasons for change.

Article 11 (Submission of documents for discharge and prevention facilities)

The operating department of the emission facility subject to licensing and change permission shall

submit the documents of each of the following paragraphs to the department in charge of the

environment three months before receiving the facility.

1. Discharge facility installation statement

2. Process chart (including wastewater discharge pipes in the case of wastewater discharge





facilities
3. Usage of raw materials (drug, fuel, water) and product production
4. Statement of Pollutant Emissions Forecast

5. Other information requested by the Environmental Management Department

Article 12 (Criteria for Permission of Emission and Prevention Facilities)
In principle, the department in charge of the environment shall standardize environmental laws and
regulations when applying for permission and change permission, and if it is not judged, the
relevant government office shall inquire in writing and follow the results.

Article 13 (Post-Environmental Review )
When installing new facilities, the environmental management department shall review the conformity
with the preliminary environmental review report and the appropriateness of the prevention facility,

and the operation department shall comply with the requirements of the environmental management
department.





Article 14 (Start of use of discharge and prevention facilities )
Discharge and prevention facilities shall be used according to the instructions of the department in
charge of the environment.

Article 15 (Maintenance of Environmental Facilities)
The maintenance department of environmental facilities shall perform the following duties:
1. Quickly maintain discharge and prevention facilities.
2. Support for improvement of facilities to reduce pollutant emissions.
3. Immediate action shall be taken upon request from the operation department and the environmental
department.
4. The operation department and the maintenance department must notify the department in charge of
the environment prior to facility maintenance.

Article 16 (Self-Measurement of Environmental Pollutants)
The department in charge of the environment shall regularly measure pollutants discharged and record
the results as prescribed by relevant laws and regulations.
1. Atmosphere: Sulfur oxide, nitrogen oxide, carbon monoxide, ammonia, smoke, dust, and certain
harmful substances.
2. Water quality: Hydrogen ion concentration, biochemical oxygen demand, chemical oxygen demand,
normal hexane, suspended substances, and specific hazardous substances.

3. Noise : Environmental Noise

Article 17 (Management of emission allowance standards)
The department in charge of the environment shall manage prevention facilities below the emission
allowance standards prescribed by environmental laws and regulations, and may operate separate
internal regulations if necessary.

Article 18 (Report on Environmental Accidents and Report on Measures )
Any person or witness who intentionally discharges or discharges pollutants shall immediately report
it to the Environmental Management Department, and the reported Environmental Management Department
shall take immediate measures to prevent the spread of pollutants.

Section 2 Air Pollution Control

Article 19 (Definition of Air Pollutants)
It refers to a substance prescribed by the Air Environment Conservation Act as a gas, particulate
matter, or odor substance that causes air pollution.
1. Gas : A gaseous material generated during combustion, synthesis, or decomposition of a substance
or generated by physical properties.





2. Particulate matter: A solid or liquid substance that occurs during crushing, sorting, deposition,
transferring, or other mechanical treatment or combustion, synthesis, or decomposition.

3. Dust: Particulate matter that floats or floats down in the atmosphere.

4. Smoke : It refers to a fine particulate substance that mainly produces free carbon generated
during combustion.

5. soot : A particulate material in which free carbon generated during combustion condenses and the
diameter of interest becomes 1 micron or more.

6. Odor: Hydrogen sulfide, mercaptans, amines, and other irritating gaseous substances stimulate the
human sense of smell and cause discomfort and disgust.

7. Specific air pollutants: Air pollutants that may directly or indirectly harm human health
property, copper or plant growth, as prescribed by Ordinance of the Ministry of Environment.

8. Air Pollutant Discharge Facilities: Facilities, machinery, equipment, and other objects that
discharge air pollutants into the atmosphere are specified by Ordinance of the Ministry of

Environment.

Article 20 (Division of air pollutants)
Air pollutants are classified into air pollutants and specific air pollutants.
1. Air pollutants include particulate matter, bromine and its compounds, aluminum and its compounds,
vanadium and its compounds, manganese compounds, iron and its compounds, zinc and their compounds,





Selene and its compounds, antimony and their compounds, tin and its compounds, tellurium and its

2.

compounds, barium and its compounds, carbon monoxide, ammonia, nitrogen oxide, sulfur oxide,
hydrogen sulfide, methyl sulfide, carbon disulfide, hydrocarbon, phosphorus and compounds, boron
compounds, aldehydes

Specific atmospheric harmful substances include cadmium and its compounds, hydrogen cyanide, lead
and its compounds, polychlorinated biphenyls, chromium compounds, arsenic, mercury and its
compounds, copper and its compounds, chlorine and hydrochloride, fluorides, asbestos, nickel and
compounds, vinyl chloride.

Article 21 (Management of standby facilities)

1.

The air environment manager shall manage the discharge and prevention facilities to operate
normally.

. Check for changes in the area of occurrence due to discharge and facility aging of prevention

facilities.

. All facilities such as dust collectors, ducts, hoods, etc. shall be identified and inspected for

normal operation and maintenance.

. The condition of pumps, fans, pipes, and nozzles shall be checked and maintained from time to

time.

. Periodically measure whether dust collected exhaust gas conforms to the provisions of the Air

Environment Conservation Act, and if not, take appropriate measures such as maintenance of
facilities.

. Dust collected and other generated wastes shall be stored by nature and disposed of in a legal

manner as prescribed by the Waste Management of the Waste Management Act.

. Appropriate prevention facilities, such as the installation of local dust collection facilities,

shall be installed in facilities that generate scattering dust.

. Integrated power meters, pressure gauges, management name plates, differential pressure gauges,

etc. may be installed in the prevention facility.

. Appropriate measures to prevent freezing shall be taken for emission and prevention facilities.

Article 22 (Prevention of Air Pollution)

1.

Do not unauthorizedly renovate existing discharge and prevention facilities.

2. Open-air incineration and open-air dry spray painting are not performed in the company.
3.
4

. The department in charge of the environment shall endeavor to establish and implement a mid- to

Prevention facilities shall be operated when the discharge facilities are operated.

long-term plan for efforts to reduce air pollutants.

Section 3 Management of Water Pollution

Article 23 (Definition of Water Pollutants)





1. Wastewater: Water that cannot be used as it is because liquid or solid water pollutants are mixed
with water.

2. Water Pollutants: Substances that cause water pollution and are prescribed by Ordinance of the
Ministry of Environment.

3. Hazardous substances for specific water quality: Water pollutants that may cause direct or
indirect harm to human health, property, copper or plant growth, as prescribed by Ordinance of
the Ministry of Environment.

4. Public waters: Waterways used in rivers, lakes, ports, coastal waters, and other public waters,
as prescribed by the Prime Minister®s Decree.

5. Wastewater Discharge Facilities: Facilities, machinery, equipment, and other objects that
discharge water pollutants into public waters are specified by Ordinance of the Ministry of
Environment.

6. Water Pollution Prevention Facility: A facility that removes or reduces water pollutants
discharged from wastewater discharge facilities, as prescribed by Ordinance of the Ministry of

Environment.

Article 24 (Division of Water Pollutants)
Water pollutants are classified into water pollutants and harmful substances for specific water
quality.
1. Water pollutants include copper and its compounds, lead and its compounds, nickel and its
compounds, barium compounds, E. coli, manganese and its compounds, barium compounds, suspended
substances, bromine compounds, arsenic and its compounds, acids and alkalis, pigments, detergents,

selenium and mercury and compounds.






image15.emf
ref_6542_public.pdf


ref_6542_public.pdf
A Verband der
Mineralfarben-
07.08.2023 industrie e. V.

VdMi Stellungnahme zum REACH Beschrankungsvorhaben fur Polyfluorierte
Alkylsubstanzen (PFAS)

Am 7. Februar 2023 veroffentlichte die ECHA einen Beschrankungsvorschlag gemaf Anhang
XV der REACH Verordnung, basierend auf dem Vorschlag von 5 Mitgliedsstaaten (Déanemark,
Deutschland, Niederlande, Norwegen, Schweden). Der Verband der Mineralfarbenindustrie
(VdMi) unterstitzt uneingeschrankt Bemuhungen, die Auswirkungen gefahrlicher Stoffe auf die
menschliche Gesundheit und die Umwelt zu minimieren. Das aktuelle Beschrankungsvorhaben
geht aber weit darliber hinaus.

Der aktuelle Beschrankungsvorschlag fur polyfluorierte Alkylsubstanzen (PFAS) stutzt sich auf
eine Uberarbeitete Definition der OECD, die auf das Jahr 2021 zurtickgeht 1. Die OECD selbst
erklart in dem Dokument, dass diese Definition nicht fir Regulierungszwecke geeignet
ist.

Durch die verwendete Definition fur PFAS werden mehrere tausend verschiedene fluorierte
Stoffe, sowohl polymere als auch nicht-polymere Substanzen erfasst. PFAS sind demnach
definiert als fluorierte Stoffe, die mindestens ein vollstandig fluoriertes Methyl- oder Methylen-
Kohlenstoffatom (ohne ein daran gebundenes H/CI/Br/I-Atom) enthalten. Durch die Anwendung
dieser Definition fur die Beschrankung ist mit einigen wenigen Ausnahmen jede Chemikalie, mit
mindestens einer perfluorierten Methylgruppe (-CF3) oder einer perfluorierten Methylengruppe (-
CF2-), ein PFAS. Wir lehnen diese zu breite und wenig wissenschaftliche Definition ab.

Der Begriff "PFAS" gibt keinen Aufschluss darliber, ob eine Verbindung persistent, mobil oder
toxisch ist, sondern vermittelt nur, dass die Verbindungen ahnliche Strukturmerkmale besitzen.
Uber die Struktur lasst sich im generellen nicht auf die toxikologischen oder
okotoxikologischen Eigenschaften schliel3en.

Wir weisen darauf hin, dass durch die verwendete Definition von PFAS, die nur auf der
molekularen Struktur beruht, verschiedene Stoffe auf der Grundlage von Annahmen,
Vereinfachungen und Extrapolationen als PFAS eingestuft werden, obwohl sie nicht die
umweltbedingten und toxikologischen Merkmale aufweisen, auf die sich die Beschrankung
konzentriert.

Weiterhin ist fur eine Beschrankung innerhalb der REACH-Verordnung ein unannehmbares
Risiko fur die menschliche Gesundheit oder Umwelt notwendig. Dieses Risiko kann nicht
anhand eines Strukturmerkmals abgeleitet werden, sondern benétigt eine tiefere Analyse. Eine
derartige Auswertung kann fiir einzelne Substanzen oder fir kleine Substanzgruppen erfolgen,
allerdings nicht fur eine solch umfangreiche Substanzgruppe wie die PFAS, sowie im Vorschlag
der EU-Kommission derzeit definiert.

In den Vereinigten Staaten gibt es bereits eine Beschrankung fur PFAS, allerdings werden dort
einzelne Substanzen verboten und es wird kein generelles Verbot ausgesprochen. Zusétzlich
wird in einigen US-Staaten das Trinkwasser auf PFAS untersucht, wobei entsprechende
Grenzwerte eingehalten werden missen. Die dabei gewahlte Definition von PFAS ist praziser
und nicht so weit gewahlt wie die der EU-Kommission.

11 Organization for Economic Co-operation and Development (OECD). 2021. Reconciling Terminology of the Universe of Per- and
Polyfluoroalkyl Substances: Recommendations and Practical Guidance. Series on Risk Management No. 61.
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Wir kénnen nachvollziehen, dass die EU-Kommission den Austausch von PFAS durch
sogenannte ,regretable substitutions® vermeiden méchte. Dennoch sehen wir die Verteufelung
einer gesamten Stoffgruppe nicht als den richtigen Weg an. Eine prazisere Beschrankung,
welche nicht alle PFAS erfasst, sollte sich nur auf die nachgewiesenen Stoffe mit PBT-, vPvB-,
PMT- und vPvM-Eigenschaften sowie toxische Eigenschaften beschranken.

Einige Farbmittel (organische Pigmente und Farbstoffe) welche eine aromatische CF3-Gruppe
enthalten sind ungiftig, nicht bioverfugbar, nicht wasserldslich und erfillen daher nicht die PBT-,
vPvB-, PMT- und vPvM-Kriterien. Aus den fir die EU-Kommission zuganglichen Dossiers zur
REACH Registrierung auf der Dissemination Plattform geht hervor, dass diese Farbmittel keine
signifikanten Auswirkungen auf die Umwelt und die menschliche Gesundheit haben.

Im vertraulichen Teil haben wir die entsprechenden, unter REACH-registrierten
Farbmittel angegeben.

Farbmittel, die Uber 1 Tonne/Jahr in Europa importiert oder hergestellt werden, sind REACH-
registriert. Ihre physikalischen, toxikologischen und 6kotoxikologischen Eigenschaften sind sehr
gut dokumentiert. Diese Farbmittel sind ungiftig, nicht bioverfiigbar, nicht wasserléslich und
erflllen daher nicht die PBT-, vPvB-, PMT- und vPvM-Kriterien. Im Gegensatz zu den im Fokus
stehenden Anwendungen wie OI- und Wasserabweisung, Temperatur- und
Chemikalienbestandigkeit sowie Tensid Eigenschaften, haben Farbmittel und ihre Rohstoffe
Verwendungszwecke und Anwendungen, die nicht im Fokus der Beschrankung stehen.

Farbmittel mit einer aromatisch gebundenen CFs-Guppe weisen einzigartige Farbeigenschaften
auf, Eigenschaften, die in bestimmten Anwendungen sehr wichtig sind und nicht ersetzt werden
kénnen. Diese CF3-Gruppe ist fir die Aufrechterhaltung dieser koloristischen Eigenschaften
unerlasslich.

Da Farbmittel deutlich unterschiedliche Eigenschaften aufweisen, fordern wir dringend, fir
den Sektor Farbmittel eine Ausnahme von der Beschrankung, um eine unnétige
Einschrankung der betreffenden Farbmittel und eine Unterbrechung in vielen Lieferketten zu
vermeiden.

Der EU-Vorschlag fir Beschrankungen zielt auf ein vollstandiges Verbot von PFAS gemal3 EU-
Definition in verschiedenen Anwendungen ab, wobei fur bestimmte Verwendungszwecke
Ausnahmeregelungen gewahrt werden.

Wir betrachten das neue Essential Use Konzept als sehr kritisch. Zuerst erfolgt eine zu grof3e
generelle Beschréankung fir Substanzen, danach erfolgen zeitlich begrenzte Ausnahme-
regelungen. Das Essential Use Konzept sollte, wenn Uberhaupt, nur optional eingesetzt
und nicht als Hauptausldser fur regulatorische Entscheidungen angewandt werden.

Die Beschrankung von PFAS ist flir Produktionsanlagen in der Europaischen Union ebenfalls
ein groRes Problem. In fast allen hochtechnisierten Industrieanlagen befinden sich PFAS in
Form von Dichtungen, Leitungen, Reaktorauskleidung, Ventilen oder Membranen. Fluorierte
Polymere sind die sichersten Werkstoffe zur Handhabung korrosiver Medien und der weltweite
Industriestandard. Ohne diese Stoffe wéare eine sichere Produktion von einer Vielzahl an
Produkten nicht mehr méglich. Ein derartiges Verbot wiirde auch die Herstellung
nachgeschalteter Produkte und Gebrauchsgegenstande beeintrdchtigen, da es sich um
Zwischenprodukte oder essenzielle Bestandteile handeln kdnnte. Aus diesem Grund hat die
Beschrankung aller PFAS nicht nur direkte negative Auswirkungen auf die deutsche Wirtschatft,
sondern auch indirekten Auswirkungen auf die Produktion einer Vielzahl von anderen Stoffen.
Beide Auswirkungen, sowohl die direkten als auch die indirekten, missen bei einer
Beschrankung mit beachtet werden, da sonst der Wirtschaft ein schwerer Schaden droht.

Mainzer Landstralle 55 www.vdmi.de Telefon: 069 - 2556 - 1351
60329 Frankfurt info@vdmi.vci.de Telefax: 069 - 2556 - 1250





Stellungnahme zum REACH Beschrankungsvorhaben PFAS Seite 3/3

Ansprechpartner:

Verband der Mineralfarbenindustrie e. V.
Dr. Heike Liewald / Martin Brendel / Marco Silbach

liewald@vdmi.vci.de / brendel@vdmi.vci.de / silbach@vdmi.vci.de

Der Verband der Mineralfarbenindustrie e.V. vertritt die deutschen Hersteller von anorganischen (wie z. B.
Titandioxid, Eisenoxide), organischen und metallischen Pigmenten, Fiillstoffen (wie z. B. Kieselsaure),
Carbon Black, keramischen Farben, Lebensmittelfarben, Kiinstler- und Schulfarben, Masterbatches sowie
von Produkten fiir die angewandte Photokatalyse.

Der VdMi wird gefihrt im Lobbyregister fur die Interessenvertretung gegeniiber dem Deutschen Bundestag
und der Bundesregierung (Register-Nr.: RO00760) sowie im Transparenzregister der EU-Kommission
(Register-Nr.: 388728111714-79).
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Eurocolour statement on the REACH restriction project for polyfluoroalkyl
substances (PFAS)

On 7 February 2023, ECHA published a restriction proposal in accordance with Annex XV of
the REACH Regulation, based on the proposal of 5 Member States (Denmark, Germany,
Netherlands, Norway, Sweden). The Eurocolour association fully supports efforts to minimize
the impact of hazardous substances on human health and the environment. However, the
current restriction project goes far beyond that.

The current restriction proposal for polyfluoroalkyl substances (PFAS) is based on a revised
OECD definition from 20211, The OECD itself states in the document that this definition
is not suitable for regulatory purposes.

The definition used for PFAS covers several thousand different fluorinated substances,
polymeric and non-polymeric substances. PFAS are therefore defined as fluorinated
substances that contain at least one fully fluorinated methyl or methylene carbon atom
(without an H/CI/Br/I atom attached to it). By applying this definition to the restriction, with a
few exceptions, any chemical containing at least one perfluorinated methyl group (-CF3) or
one perfluorinated methylene group (-CF2-) is a PFAS. We reject this too general and not
very scientific definition.

The term "PFAS" does not indicate whether a substance is persistent, mobile, or toxic, it only
conveys that the substances have similar structural features. In general, it is not possible
to draw conclusions about the toxicological or ecotoxicological properties from the
structure.

We would like to point out that the used definition of PFAS, which is based only on molecular
structure, classifies various substances as PFAS based on assumptions, simplifications and
extrapolations, even though they do not have the environmental and toxicological
characteristics on which the restriction focuses.

Furthermore, an unacceptable risk to human health or the environment is necessary for a
restriction within the REACH regulation. This risk cannot be derived from a structural feature,
it needs a deeper analysis. Such an evaluation can be carried out for individual substances
or for small groups of substances, but not for such an extensive group of substances as
PFAS, as currently defined in the EU Commission's proposal.

In the United States, there is already a restriction on PFAS, but individual substances are
banned, no general ban is imposed. In addition, in some U.S. states, drinking water is tested
for PFAS, whereby appropriate limit values must be observed. The definition of PFAS chosen
is more precise and not as broad as the current definition of the EU Commission.

11 Organization for Economic Co-operation and Development (OECD). 2021. Reconciling Terminology of the Universe of Per-
and Polyfluoroalkyl Substances: Recommendations and Practical Guidance. Series on Risk Management No. 61.
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We can understand that the EU Commission wants to avoid the replacement of PFAS
through so-called "regretable substitutions”. Nevertheless, we do not see the demonization of
an entire group of substances as the right way. A more precise restriction, which does not
cover all PFAS, should be limited only to the detected substances with PBT, vPvB, PMT and
VPVM properties as well as toxic properties.

Some colorants (organic pigments and dyes) containing an aromatic CFz group are non-
toxic, non-bioavailable, non-water-soluble, and therefore do not meet the PBT, vPvB, PMT,
and vPvM criteria. The dossiers on REACH registration on the dissemination platform
accessible to the EU Commission shows that these colorants have no significant impact on
the environment and human health.

In the confidential section, we have indicated the corresponding colorants registered
under REACH.

Colorants that are imported or manufactured in Europe more than 1 ton/year are REACH-
registered. Their physical, toxicological and ecotoxicological properties are very well
documented. These colorants are non-toxic, non-bioavailable, non-water-soluble, and
therefore do not meet PBT, vPvB, PMT, and vPvM criteria. In contrast to the applications in
focus, such as oil and water repellence, temperature and chemical resistance, and surfactant
properties, colorants and their raw materials have uses and applications that are not the
focus of the restriction.

Colorants with an aromatically bound CFs-group have unique colour properties, properties
that are very important in certain applications and cannot be replaced. This CFs-group is
essential for maintaining these coloristic characteristics.

Because of colorants have significantly different properties, we urgently call for an
exemption from the restriction for the colorants sector to avoid an unnecessary
restriction of colorants in question and an interruption in many supply chains.

The EU proposal for restrictions aims at a complete ban on PFAS as defined by the EU in
various applications, with exemptions granted for certain uses.

We consider the use of the new Essential Use concept to be very critical. First, there is too
much general restriction for substances, followed by temporary exemptions. The Essential
Use concept should only be used as an option, if at all, and should not be used as the
main trigger for regulatory decisions.

The restriction of PFAS is also a major problem for production facilities in the European
Union. In almost all high-tech industrial plants. PFAS can be found in the form of seals,
pipes, reactor linings, valves or membranes. Fluorinated polymers are the safest materials
for handling corrosive media and are the global industry standard. Without these substances,
the safe production of many products would no longer be possible. Such a ban would also
affect the manufacture of downstream products and commaodities, as they could be
intermediate products or essential components. For this reason, the restriction of all PFAS
not only has a direct negative impact on the European economy, but also an indirect impact

Eurocolour e. V.
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on the production of a variety of other substances. Both effects, direct and indirect effects,
must be considered in the restriction proposal, otherwise there is a risk of serious
damage to the economy.

Your contact partner at Eurocolour:
Dr. Heike Liewald, Managing Director

+49 69 2556 1351
liewald@vdmi.vci.de

Registration No. EU Transparency Register: 90219 263 4607-21

About Eurocolour:

Eurocolour e. V. is the umbrella association for manufacturers of pigments, dyes, fillers, frits,
ceramic and glass colours, and ceramic glazes in Europe.

Eurocolour e. V.
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1) Patent Application Publication
S.61(1986)-52322

() @Repeated public notice: November 12, 1986 (1986)

@ Int.Cl#+ 1. D symbol Reference
F16 C33/20 number
B32B 15/08 72— 8012—3]
C08L27/18 102 B-2121-4F Number of Inventions 1 (3 pages)
LGB 7602-4]
@) Name of Invention Double-Layer Bearings
@D Application number  S. 56-126125 @Publication S. 58-28016

2 Application dateS. 56(1981) August 12

(72 Inventor Mori Sanae
DAIDO METAL Co., LTD.
@) Applicant
Examiner Nomura Toru

(o) Reference
S. 50-143849 (] P, A)

Scope of claims for labor patents

(1) A double layer bearing obtained by impregnating and coating a porous
layer lined with a metal slush and its surface with a composition consisting of
0.1 ~ 50% of a Poly(tetrafluoroethylene-co-perfluoro(propyl vinyl ether)) in
volume% and substantially PTFE in the remainder.

Detailed description of the invention

The present invention relates to the improvement of a multi-layer
bearing.

For example, Japanese Patent Laid-Open Publication Nos. 54 to 45440
exists as a conventional multi-layer bearing. First, the conventional multi-layer
bearing is described as a multi-layer bearing which is formed by impregnating
and coating a porous layer lined with a metal sluice and a surface thereof with
a composition consisting, by weight, of 4 fluorinated polyethylene -6
fluorinated propylene copolymer resin (hereinafter referred to as FEP) 5 ~
40% and the remainder substantially of PTFE (60 ~ 95%).

However, the cavitation resistance (In lubricating oil, precipitation of
gas or steam is generated, and this gas or steam can withstand damage
such as abrasion, separation, and cracking even if the bearing surface or
bearing end surface is severely impacted at a high speed.), wear
resistance and friction resistance which are very important for the sliding
bearing characteristics of the conventional multi-layer bearing are not
always satisfactory.

15

@3S. 58(1983) February 18

4-55 Okane—cho, Nishi-ku, Nagoya-city
2 Sanage-cho, Kita-ku, Nagoya-city

S.54-45440 (] P, A) 56-48277 (] P, A)

2

It is an object of the present invention to provide a more excellent multi-layer
bearing. That is, the gist of the present invention is to provide a porous layer
backed by a metal backing and a surface thereof with 4% by volume of
Poly(tetrafluoroethylene-co-perfluoro(propyl vinyl ether)) (hereinafter
referred to as PFA.) 0.1.
The multi-layer bearing is obtained by impregnating and coating a
composition consisting of from to 50% and substantially PTFE (from 50 to
99.9%).
A feature of the present invention is that PFA is used instead of FEP in the
conventional composition for impregnating and coating the multi-layer
bearing 10. In other words, the present inventors found by trial and error
that PFA has better adhesion (stickiness) to PTFE, the main component, and
metal backing than FEP.
Next, the reason for limiting the composition for impregnation coating in the
double layer bearing of the present invention as described in the claims
(Reasons for determining upper and lower limits) and the effect of its action
will be explained. In the case of PFA 0.1 volume% or less, the abrasion
resistance and the resistance to vibration, which is the object of the
present invention, will be significantly reduced. Abbreviated amount
When the ratio exceeds 50 volume %, PFA becomes the main component, and
the vibration resistance and abrasion resistance are improved, but the friction
coefficient and friction temperature are increased, and the bearing
performance is lowered, so the ratio of 50 volume % was limited.

Itis an object of the present invention to provide cavitation resistance, 25 The following describes the embodiment.

wear resistance and friction resistance more than those of the
conventional multi-layer bearing.

Example
Porous bronze powder on copper plated steel backing
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(2) S. 61(1986)— 52322
3

Then, after applying the impregnation coating composition shown in Table 1,
the porous bronze layer was passed between the rolls to impregnate and coat Impregnated coating composition
the pores and the surface of the porous bronze layer with the composition, and Product SaI{Inple (% by volume)
then fired at a temperature of 327 ~ 40CTC, and then passed through the rolls Name o PTFE PFA FEP
to obtain the conventional product (sample No1 ~ 4) and the present invention
(Sample No. 5 ~ 8) with uniform thickness. 5 95 5 P

The test conditions and the test results are shown in Tables 2 and 3, 5 E:'
respectively, and the friction wear test conditions and the test results are 1 6 90 10 —
shown in Tables 4 and 5, respectively. g'

The slush metal used in the present invention may be a metal other a 7 80 20 _
than steel, the slush metal may not be plated or may be plated with other
metals or alloys other than copper plating, and the porous layer formed 8 60 40 —
in the slush metal may be made of other metals or alloys other than
copper-based alloys such as bronze. 10 Table )

In addition, the application of the present invention is most suitable
for operating in a liquid, especially for operating under conditions where
cavitation occurs. For example, it is for a shock absorber. Cavitation test conditions

Next, the operation effect in the above embodiment will be described

. . Test machine for use [Special testing machine for cavitation
in detail.

As can be seen from Tables 3 and 5, when compared with the conventional

Tested Length 40 x Width 40 x Thickness 1.5 (mm)
product (Sample blood 1 to No. 4) and the present invention (Sample Nos. 5 to 15

material dimensions

8) (However, the same content should be compared with each other. That is,

Resonant frequenc, 19KHz
sample No. 2 and sample No. 6 are compared, sample blood 3 and sample No. q y
7 are compared, and sample No. 4 and sample No. 8 are compared.), the volume
. P . P . P - P ) Out Force 600W
reduction of the bearing action surface due to cavitation, the amount of wear,
and the coefficient of friction are improved to about 1/2 or less in the present -
i X R . Test solution Water
invention. 5-No. Compared with the conventional sample No. 1 and the present
invention No. 8, the cavitation resistance, the wear resistance, and the friction 2¢
Temperature of the| Room temperature

resistance of the present invention are greatly improved, and the present .
p g y mp ! p test solution

invention can achieve the desired objective.

Clearance  between| 1mm
horn and test material
Radial amplitude of| .
the horn diameter 45 ~50 ¢
25
Test time 5 minutes
Table 3
30 Cavitation Test Results
Product Name Sample No. Loss on Volume 10-3 cm3'
1 8.5
2 6.3
35 Conventional
Products 3 4.5
Table 1 4 3.9
Salr\lnple Impregnated coating composition 5 37
0.
Product (% by volume) 6 3.2
40 .
name PTFE PFA FEP Inventive
product 7 2.8
1 100 — — ) 1.9
I
58 2 90 — 10
=
]
— —_
EE 3 80 20
o
4 60 _ 40
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Table 4

Friction and wear test conditions

Used testing
machine

machine

Thrust washer type friction and wear testing

Tested material

Length 40 x Width 40 x Thickness 1.5(mm)

dimensions

Load 100 kg/cm2
Circumferential 0, 5m/sec
velocity

Test time 4Hr

Lubricating oil

lubricating oil for shochu absorber

Table 5

Friction and wear test results

Product name | Sample No. |Wear Amount ( z ) |Coefficient of
friction
1 70 0.1 or more
2 3.3 0.031
Conventional
Products 3 1.5 0.018
4 5.1 0.041

(3)

S. 61(1986) - 52322

Friction and wear test results

Product name |Sample No. [Wear Amount () Coefficient of
friction
5 2.8 0.020
6 1.8 0.015
Inventive
product
7 1.3 0.016
8 2.7 0.020
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Comment on Proposed Restriction of PFAS

Conference of Fluoro-Chemical Product Japan (FCJ)

On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan
(FCJ), have been working tirelessly to comply with national chemical regulations. We have
supported EU's ambitious attempts to reduce risks from hazardous substances and have
sincerely responded to actual measures to meet the requirements of EU chemical regulations
such as REACH.

However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl
substances) proposed by 5 European countries is an excessive measure because it restricts
more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are
persistent as substances of concern equivalent to the already regulated PFOS and PFOA.

Therefore, we intend to present the following views at the public consultation of ECHA, to

which is one of the actions FCJ recommends.

(1) Concerns about inconsistencies in the proposed restriction

Article 68 (1) REACH refers to the scope of the restrictions, which regulates
unacceptable risks to human health or the environment that need to be addressed by
society as a whole.

The proposed restriction lists persistent chemicals (which may remain in the environment
longer than any other man-made chemical), bioconcentration, mobility, the possibility of
long-distance transport, accumulation in plants, the possibility of global warming, and
toxicological effects as concerns and reasons for the restriction. Of these, persistent is
applicable to all targeted organofluorine compounds (PFAS), but other concerns are related
to some compounds.

Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high
durability" by focusing on its advantages, however, we believe that it is not appropriate to
regulate this property alone as an unacceptable risk to human health or the environment. In
addition, it is not appropriate to apply the concerns about some fluorinated compounds,

such as bioconcentration potential and toxicological effects, by grouping all organofluorine







compounds (PFAS) together, and if the need for new regulations is to be considered in the

future, the risk of each substance should be quantitatively assessed and discussed.

Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and
express its concerns that restriction would contravene the applicable European and

international rules and agreements for the following reasons:

1. The proposed Restriction would hinder the achievement of the European Green Deal

PFASs have properties such as repelling water and oil, being resistant to heat, chemicals,
and not absorbing light, and have been widely used in water repellents, surface treatment
agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial
applications such as semiconductors, automobiles, and batteries. Many of these applications
and uses are considered "essential uses".

The applications in which PFAS are used are also critical for the European Green Deal — that
is comprehensive initiative that includes a range of policies in different areas aiming at make
Europe climate-neutral by 2050. For example, the Horizon Europe program funds research
and innovation activities in transportation, including batteries, clean hydrogen, low-carbon
steel manufacturing, the cyclical bio-based sector and the built environment. We therefore
believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are
critical to the European Green Deal, would essentially hamper the achievement of European

Green Deal objectives.

2. The proposed Restriction would significantly and disproportionately hamper

international trade

If the proposed Restriction is implemented as currently announced, trade in essential goods
in which PFAS are used would be considerably restricted and supply chains around the world
would be severely disrupted.

In our view, even if alternative substances are currently being developed, these would need
to go through repeated demonstrations and evaluations and therefore they would take
considerable time before they can be implemented. Moreover, for substances for which no
alternatives have been identified yet, research and development will have to be promoted
through trial and error in the future, and even a 12 year grace period may not be sufficient to

confirm their availability.







The serious and disproportionate negative effects of the proposed Restriction on international
trade could also constitute a violation of the proportionality principle as enshrined in Article
68(1) REACH. In particular:

The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH.

Article 68(1) REACH requires that any restriction decision shall take into account "the socio-
economic impact of the restriction, including the availability of alternatives". That socio-
economic impact may, among others, include, in accordance with Annex XV, i) the impact of
the restriction on the industry (e.g. manufacturers and importers) and on all other actors in
the supply chain in terms of commercial consequences, including impact on investment,
operating costs and innovation; ii) the wider implications on trade, competition and economic
development; iii) alternative risk management measurements that could meet the aim of the
proposed restriction and iv) the availability of suitable and feasible alternatives.

The proposed Restriction does not appropriately consider those elements of the socio-
economic impact and fails to balance the negative impact on international trade and the
Industry with the potential benefits of the proposed measure. It rather proposes a blanket
restriction of all PFAS substances for all uses (beyond some transitional periods for specific
uses/applications) that goes well beyond what is necessary to achieve the legitimate
objectives it pursues, and is not the least onerous measure to control the potential risks posed
by certain PFAS.

In particular, the Proposed Restriction fails to conduct a substantial assessment of the
"availability of alternatives" including: i) where alternatives have been identified, these must
be compared as to their risks and benefits to the substances proposed to be restricted and
ii) where alternatives are not yet available, the risks of the continued use of the substances
proposed to be restricted should be compared with the socio-economic consequences of
them no longer being available and of the lack of available alternatives.

In light of the above, we request that the EU limits the scope of the restriction to the extent
necessary to achieve the objectives that contribute to the social economy of the EU. In that
regard, we also request that if the restriction remains as it is, that the EU considers a "review
clause" that would enable the extension of the transitional periods in case suitable

alternatives have not been developed by the given review date.

3. The proposed Restriction restricts all PFAS as a single group

In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that
have not been risk-assessed and for which an unacceptable risk has not been demonstrated,
in breach of Article 68(1) REACH.







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an
unacceptable risk to human health or the environment. This unacceptable risk must be
positively demonstrated by conducting a risk assessment that follows the conditions of Annex
XV to REACH (and by cross-reference of Annex | and Annex XllIl). Such risk assessment
comprises hazard identification and characterisation, exposure assessment and risk
characterisation.

By grouping all various PFAS substances together and restricting them as a single class, the
proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have
not been risk-assessed and for which no unacceptable risk has been demonstrated, in
breach of Article 68(1) REACH.

More specifically, the scope of the proposed PFAS Restriction is based on the OECD
definition of PFAS. That definition is only based on chemical structure and does not take into
account hazardous properties or risks of PFAS, as the proposed Restriction itself
acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very
diverse physical, chemical and biological properties and behaviour. That broad definition
does not take into account the specific, distinct properties of different individual PFAS or
PFAS subgroups and is therefore not suitable for regulatory risk management purposes.
OECD itself acknowledges that this definition "does not conclude that all PFASs have the
same properties uses, exposures and risks" and that it can only serve a starting and
reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology
of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical
Guidance).

In particular, the very broad scope of proposed Restriction —which is based on the OECD
PFAS definition- does not enable a legally and scientifically sound risk assessment. By
grouping all PFAS together in a single group for risk assessment, the proposed Restriction
fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS
subgroup and, in turn, to assess and characterise the hazards and risks related to those
properties in order to demonstrate that they pose an unacceptable risk to human health or
the environment.

It rather restricts all PFAS substances on the assumption that they all share a very persistent
property as their "key hazardous property" that "triggers equivalent hazards and risks”(p.21-
22). However, (very) persistence is not per se a hazardous property nor does it indicate a
risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an
"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within
the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that

persistence is only regulated in combination with other properties in the REACH and CLP







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes
introduced to the CLP Regulation- mobility), and not alone.

Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify
any other hazardous properties that are common to all PFAS. It only refers to some additional
properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal
contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain
PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification
as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the
proposed Restriction (read-across).

For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or
insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on
the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation
in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large
number of different substances with heterogenous properties [...] in the group of PFAS
makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the
bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their
“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each
PFAS substance/ (sub-) group” (p. 47).

In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk
assessment, comprising a hazard assessment and characterisation, exposure assessment
and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS
substances proposed to be restricted. For example, in some applications, PFAS may be used
in enclosed spaces, where exposure to the environment is extremely limited and the risk to
human health and environmental conservation is even less. It is also possible that by not
characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the
proposed Restriction would lead to the replacement of those PFAS with non-PFAS
alternatives that could be potentially more harmful to human health and the environment
(regrettable substitution).

Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health
or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the
conclusion that all PFAS pose such an unacceptable risk, without considering their varying

properties and behavior.

4. The proposed Restriction could not be lawfully based on the precautionary principle







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It
is therefore not intended as a tool to address scientific uncertainties, as it is the case with the
precautionary principle. Therefore, the proposed Restriction that is largely based on scientific
uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32); " for
most PFASs there are insufficient data to adequately assess their effects on human health
and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on
bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article
68(1) REACH to demonstrate an unacceptable risk.

In the alternative, even if the proposed Restriction applies the precautionary principle
(although it makes no mention of it), it must had nevertheless met the conditions of EU case
law, as summarised in the Commission Communication on the precautionary principle, which
it failed to do.

In particular:

According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general
principle of EU law requiring the authorities [...] to take appropriate measures to prevent
specific potential risks to public health, safety and the environment [...]". It should be used
where “there is scientific uncertainty as to existence or extent of risks to human health or the
environment [...].” While the risk assessment in the context of the precautionary principle is
“not required to provide [...] conclusive scientific evidence of the reality of the risk and the
seriousness of the potential adverse effects were that risk to become a reality”, “a preventive
measure cannot properly be based on a purely hypothetical approach to the risk, founded on
mere conjecture which has not been scientifically verified” (our emphasis).

However, the proposed Restriction lacks evidence of effects, and especially, of effects that
are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are
insufficient data to adequately assess their effects on human health and the environment” (p.
13) and that “if releases are not minimised, humans and other organisms will be exposed to
progressively increasing amounts of PFASs until such levels are reached where effects are
likely” (p. 50). In the same vein, the Proposal also mentions that “[i]t is more likely that for
the vast majority of these substances, no study data are available to serve as a basis for
classification. In the absence of evidence to the contrary, it can therefore be assumed that
some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the
properties of concern.”(p.30).

Moreover, the persistence and accumulation of PFAS in the environment that the proposed
Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is

therefore based merely on unsubstantiated assumptions.







In addition, the proposed Restriction fails to meet the following conditions for the
implementation of the precautionary principle set out in the Commission Communication
on the Precautionary Principle (Communication from the Commission on the precautionary
principle. Brussels, 2.2.2000 COM(2000) 1 final).

- Before the adoption of a precautionary measure, there must be first a scientific risk
assessment, comprising four steps, namely hazard identification, hazard characterisation,
appraisal of exposure and risk characterisation. In our opinion one could demonstrate that
these four steps have not been followed in the PFAS Restriction Proposal. The alleged
hazards of the PFAS have not been established and, likewise, there is little on the actual
exposure to PFAS. These elements have rather been postulated on unsubstantiated
assumptions. In the absence of reliable information on hazard and exposure, there is no
basis on which to characterise the risk, and therefore to conduct the required scientific risk
assessment for the application of the precautionary principle.

- The precautionary measure must be proportionate, non-discriminatory and
consistent with similar measures, based on examination of the potential benefits and costs.
In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate
and not the least restrictive measure that can be taken to address any PFAS-related
concerns because i) it restricts the entire class of PFAS for all applications on the basis of
mainly a “persistency concern’; ii) it does not sufficiently assess the risk and suitability of
allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic
impact of such broad restriction against the alleged “significant benefits” of the restriction.

- The Proposal must identify the measures that need to be taken in order to clarify
the uncertainties that could justify precautionary measures. In particular, “measures based
on the precautionary principle should be subject to [...] to review in the light of new scientific
data.” In that respect, the Proposal does not propose measures that could be taken to resolve
the uncertainties it identifies — it rather proposes a total, blanket ban of all PFAS for all

applications (beyond some transitional periods for some applications).

5. The proposed Restriction would restrict substances without listing them contrary to
Article 68(1) REACH

Article 68(1) provides that substances that pose an unacceptable risk to human health or the
environment could be the subject of a restriction. Article 68(1) restriction should therefore
identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also
specifies that the restriction "shall include the identity of the substance [...]". Such identify

should be chemical specific, including name, identification numbers, molecular and structural







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its
compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals
Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies
that the restriction proposal must provide "details on the identity of the substance (name,
CAS, EC number, registration number (if available), molecular formula, structural formula,
purity and impurities)".

In light of the above, the proposed Restriction fails to adequately identify and list the specific
chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use
or placing on the market of any substance "that contains at least one fully fluorinated methyl
(CF3-) or methylene (-CF2-) carbon atom, without any H/CI/Br/l attached to it" (p.4). It does
not provide the names or identification numbers of the specific substances that are covered

by this broad definition, as required.

(2) Exclusion by PFAS Sub-category(substance)

As mentioned in (1), a class of compounds (PFAS sub-category) having widely different
properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and
subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-
categorised into 4 major categories and 30 middle categories. B.3 Classification and
labeling and B.4 Environmental fate properties in the Annex B report and are evaluated
based on these sub-categories, respectively, and we believe that risk can be more
appropriately assessed by sub-categorising rather than grouping as PFAS.

For example, fluoropolymers are thermally, biologically, and chemically stable, barely
soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell
membranes, so they are not incorporated into the body and are considered low concern
from a human and environmental health perspective’2. The findings demonstrate that
fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with
them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials
that simultaneously possess heat resistance, weather resistance, chemical resistance,
water repellency, lubricity, and unique optical/electrical properties, and they have become
indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion
batteries), semiconductor field (Clean members, etching gas), electrical and electronic
communications field (Wire cladding and liquid crystal materials), transportation field (Cars,
airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to
carefully re-examine whether the uniform regulations for PFAS are appropriate in light of

the chemical hazards and risks of the substances in question. In particular, fluoropolymers







should be excluded from the current regulations because they are highly stable materials
and have no concerns about bioconcentration or toxicological effects.

Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is
used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself
is not persistent in the persistent properties proposed in the PFAS restriction proposal. In
addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a
concern in the proposed restriction, has also been shown to pose a low risk of toxicity to
living organisms and human bodies in the reports of the Environment Agency of Germany
and Norway, who actually submitted this restriction proposal®#. These results indicate that
fluorinated gas should not be considered for regulation as a group with PFOA and PFOS.

In addition, the reduction of fluorinated gas usage is being considered in the F-gas
regulations, and from the standpoint of dual regulations, we do not believe that it should be

considered in the PFAS regulations.

Reference:

1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3),
p316-334.

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035

2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2),
p326-354
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3: German Environment Agency, Reducing chemical input into water bodies —
trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021
4: Norwegian Environment Agency, Study on environmental and health effects of HFO
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Polyvinylidene fluoride (PVDF) hernia meshes like Dynamesh IPST is used for repair as well as
prevent parastomal hernias (PSH). This specially shaped mesh can prevent a significant number of
PSHs compared to controls without the mesh, (1-4), leading to better quality of life, less stoma
related morbidity and consequential savings in health care costs. Previously widely studied flat
mesh (keyhole technique) does not in PSH prevention (5-7). Yet, the European Hernia Society

recommends to use a prophylactic mesh when a permanent colostomy is constructed.

Dynamesh IPST is unique in design and so far there aren’t comparable products. The architecture
of the mesh has led to significant improvement in parastomal hernia prevention. The randomized
controlled trial (Chimney Trial) recruited 143 patients in Finland and Sweden (9). The 12-month

results of the study will be published shortly and will show the benefits of the mesh without mesh

related complications.

The withdrawal of PVDF as a material of hernia meshes and denial to use Dynamesh IPST would
lead to significant drawback in parastomal hernia prevention. About 50% patients with permanent
colostomy without a prophylactic mesh or with flat mesh (keyhole technique) will have a
parastomal hernia (1-4). The results of parastomal hernia repair are poor, leading to recurrencies,

re-operations and complications in a number of patients (10).
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