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	3033
	Date: 2020/05/14 17:15
Content:
Transitional period
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Spain
Company name confidential: Yes 
Attachment:
<redacted>
	Comment:
<redacted> would like to underline that such impacts will be far reaching. If no derogation is granted, our German supplier will have to close down, resulting in direct job losses from production, R&D, marketing and sales of C6 chemistry. On the other hand, we will have to stop the production of the affected references. 
<redacted>, as a sustainable and innovations-driven company, actively supports the movement to chemical alternatives with lower ecological impact wherever possible. <redacted> is currently working with other alternatives fluorine-free water repellents that are finding more and more acceptance in the outdoor and fashion apparel industry. However, many of our customers create advanced and highly specialised applications with C6 perfluorinated polymers that currently cannot be replaced with fluorine-free technology. Most of these applications will be banned under the proposed restriction and hence, essential product applications, markets and jobs in the European textile and shoe care industries are at stake.

	
	
	Answer to specific info request 7:
<redacted> manufactures alternative fluorine-free products for applications for which only the water repellent finish is required.

	
	
	Answer to specific info request 8:
*All uses that demand chemical inertness towards aggressive chemicals and conditions or require repellency against oil, soil, blood and liquid chemicals cannot be fulfilled with fluorine-free technology. Please refer to our general response for more details and explicit applications.
* From a physicochemical point, no fluorine-free alternatives are known that would reduce the surface energy/tension to a level which allows for repellency of oil, solvents, liquid chemicals, blood, etc.
* <redacted> will not be able to provide a solution to the customers to protect their shoes, accessories, seats and outdoor clothing from oil, grease, and other stains such as sauces, wine, etc.

	
	
	Answer to specific info request 9:
• What is the use?
Consumer water proofing sprays, water repellent agents for outdoor, sports and fashion apparel can be transitioned to fluorine-free alternatives within a short timeframe.
• What transitional period would be needed for this use?
A reasonable timeframe for transitioning the above applications would involve 2 to 3 years.
• Please describe the technical and economic consequences that would result from the proposed restriction if the transitional period were as requested, and provide information about the costs associated to these consequences.
If the timeframe was too short, it would be impossible to develop fluorine-free technologies for the technically more advanced and challenging applications and, ultimately, these applications would be lost as well as jobs and markets associated with them. We estimate that a quarter part of our business it is thanks to the use of C6 fluorinated polymers. For this reason, if <redacted> was not given enough time to transition the latter applications into fluorine-free solutions.
• What would be the consequences of a shorter transitional period? What would be the costs associated to that?
If the transitional period was too short, downstream users of the currently used C6 technology would not have the time to bring alternative fluorine-free technologies into harmony with their application, the marketing and customer expectation. Performance and, even worse, claims for product stability and performance would result.
• Would investments to enable new processes etc. be needed? If so, please provide information about the costs of these investments.
Additional resources would be needed along all business departments. For instance, human resources would be required in R&D, technical application labs, and marketing to develop, test and promote fluorine-free alternatives. Furthermore, investments in new production vessels and infrastructure would be essential, as fluorine-free alternatives demand as much as twice to four times the active substance and result in much short longevity of applications compared to C6
fluorinated polymers. These expectations would press <redacted> to investing into 3-5 man-years.

	
	
	Answer to specific info request 10:
Please refer to our general response including a list of applications.

	
	
	Answer to specific info request 11:
Alternative short-chain fluorotelomer substances do not provide the performance required. The alternatives' performance is comparable with our fluorine-free solutions.

	
	
	Answer to specific info request 12:
Yes, human resources are needed to track C6 volumes for the applications exempted.

	
	
	Dossier submitter response:
Thank you for the valuable information. The DS acknowledges your argument that current alternatives for C6 chemistry cannot fulfil demands for chemical inertness towards aggressive chemicals and conditions or for repellence against oil, soil, blood and liquid chemicals. Such potentially negative impacts will be weighed against the long-term risks of rising concentrations of PFHxA and related substances in the environment. Regarding clothing and footwear, the proposal in the background document foresees exemptions for personal protection and medical devices.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are very effective for repellence of water, oil, dirt, body fluids and liquid chemicals. For certain uses alternatives appear to be available, but not for others, and for water repellency alternatives appear to be available. Derogations proposed by the Dossier Submitter, or requested by stakeholders in the consultation and sufficiently substantiated with information on emissions and risk management measures, have been evaluated by RAC from an emission minimisation perspective only. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments! We agree that suitable alternatives are not yet available in cases where repellence to oil, dirt, chemicals or bodily fluids is required. An extended transition period is required where these properties are necessary. We support the derogation for certain categories of PPEs proposed by the Dossier Submitter. The scope thereof has been revised to cover more product categories. As to other textile products, we note that a large part of emissions of PFHxA-related substances originate from the textile sector, and therefore we consider that evidence on substantial negative socio-economic impacts is needed to support further derogations. We agree that a general transition period of 18 months may be too short, and we are currently considering proposing that it be extended to 36 months in order to give time for a balanced transition to alternatives in all sectors.

	3034
	Date: 2020/05/15 13:14
Content:
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: France
Company name confidential: Yes 
 
	Comment:
Our company uses PFHxA for water repellency finishing. 
Their performances are the higher for repellency. The others products in the market have results really lower than PFHxA.  If this product is forbidden we will lose many customers/markets. 

	
	
	Answer to specific info request 7:
Yes, but we try many others products and anyone aren't good results.

	
	
	Answer to specific info request 8:
The tested products are not good water repellency. And the washing resistance and UV resistance are very lower than our specifications.

	
	
	Answer to specific info request 10:
The substitution are lower performance for UV resistance (yellowing)  and not compatible with our fire retardant product.

	
	
	Dossier submitter response:
It would have been appreciated to get information on which kind of products you are manufacturing. Concerning outdoor clothing, data suggest that fluorine-free alternatives are comparable to C6 when only water repellence is needed.

	
	
	RAC Rapporteurs comments:
[bookmark: _Hlk61263155]Thank you for your comment. RAC is aware that C6-fluorosurfactants are very effective for repellence of water oil and dirt. For water repellency only, functional alternatives appear to be available. 

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. According to the information available, alternative water repellents indeed appear to be available. With no information on the type of product you are manufacturing and the on socioeconomic impacts of a restriction it is not possible to suggest a derogation. Overall, we consider that a general transition period of 18 months may be too short, and we are currently considering to propose that it be extended to 36 months in order to give time for a balanced transition to alternatives in all sectors.

	3035
	Date: 2020/05/15 17:55
Content:
Information on alternatives
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: ALPEX PROTECTION
Org. country: France
 
	Comment:
Alpex Protection is a SME, located in France. We employ 45 people, our turnover is 17M€. We produce and supply laminated fabrics for PPE (Personal Protective Equipment). These technical fabrics are treated in surface with resins made from PHxA. The laminated fabrics are used to make foul weather jackets, suits,  especially for administrative markets (police, army, firefighters). Our customers request high performances in terms of waterand Oil repellency. At this stage, all the trials made on resin without C6 show poor values on these properties, especially for the oil repellency. 
If the PFHxA are not any more available we will have no solution to reach the specifications of these administrative tenders. In the other hand, our competitors from other parts of the world will have the possibility to compete and obtain higher performances than ours, competition will not be fair. 
The ban on the use of these components would be catastrophic for the future of our company

	
	
	Answer to specific info request 3:
For personal protective Equipment, especially on garments used by administration (police, army, fire fighters), most of the technical fabrics with high performances are produced in Europe

	
	
	Answer to specific info request 7:
on some synthetic fabric we could reach correct water reppellency level but oil repellency is the most critical.

	
	
	Answer to specific info request 8:
at this stage substitution is impossible to reach the high oil repellency values requested for the garments used by the police men, soldiers, firefighters, industrial garments. The restriction could have dramatical consequences with the impossibility to supply our customers with the requested fabric properties

	
	
	Answer to specific info request 9:
At this stage our chemical company suppliers did not supply or offer alternatives with good performances

	
	
	Answer to specific info request 11:
Since PFOA restrictions, the oil repellency  performances are lower but still at a good level. Before these restrictions we obtained good results with PFHxA. Today all the products tested show poor result on this property

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellence is essential to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The restriction proposal already derogates uses of PFHxA in products applied for the protection of professionals. The derogation refers to risk category III of Annex I (EU 2016/425) describing ”risks that may cause very serious consequences such as death or irreversible damage to health”. Based on received comments and further analyses the Dossier Submitter proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Furthermore, the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council whether the list of exempted uses of PPE can be further enlarged.
It is to be noted that also import of C6 treated articles will be covered by the proposed restriction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, such as water repellency only, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction, including specific categories of PPEs. Derogation proposed by the Dossier Submitter or requested by stakeholders in the consultation were evaluated by RAC from an emissions/emission minimization perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk67314988]Thank you for your comments. We agree that suitable alternatives are not yet available in cases where repellence to oil, dirt, chemicals or bodily fluids is required. Some transition time is required where these properties are necessary. We support the derogation for certain categories of PPEs proposed by the Dossier Submitter. The scope thereof has been revised to cover more product categories.

	3037
	Date: 2020/05/22 11:09
Content:
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Germany
Company name confidential: Yes 
Attachment:
<redacted>
Privacy comment: Disclosure of this information would compromise our commercial interest including our intellectual property
	Comment:
The appended confidential appendix is the translation of the report we referred to in submission 0717d180‐0805‐4ce7‐bafe‐7fb4b9bca044

	
	
	Answer to specific info request 2:
The appended confidential appendix is the translation of the report we referred to in submission 0717d180‐0805‐4ce7‐bafe‐7fb4b9bca044

	
	
	Dossier submitter response:
Thank you for providing the DS with your translated study of the degradation test report mentioned in #3002: "Physicochemical Study of KCR-100 According to Polymers Flow Scheme for Safety Evaluation. DS took it into account in the evaluation.

	
	
	RAC Rapporteurs comments:
Thank you for the information on degradation of this particular C6 side-chain fluorinated polymer (SFP). Studies on the degradation of C6-SFPs are limited, however there are more studies available on SFPs for the homologue PFOA. In the restriction proposal for PFOA, its salts and related substances, RAC assessed and concluded that based on the available information, degradation rates of C8-SFPs in the order of 0.1-5% per year, a 1% degradation factor would be a reasonable estimated (acknowledging that this represents an overestimate for some SFPs and an underestimate for others). C6-SFPs are considered less stable than C8-SFPs, based on e.g. that re-impregnation needs to be conducted more often for C6-SFPs. Therefore, RAC concluded that based on the limited available data on the degradation of C6-SFPs, the same estimate of 1% as for PFOA would be appropriate. RAC do not consider this study to contradict the 1% estimate used by the Dosser Submitter and RAC for the degradation of C6-SFPs. 

	
	
	SEAC Rapporteurs comments:
Thank you for the information.

	3038
	Date: 2020/05/26 09:19
Content:
Information on benefits
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: France
Company name confidential: Yes 
 
	Comment:
This would have a very big impact on our company.

	
	
	Answer to specific info request 4:
Only my small company consumes 10 Tons per year.

	
	
	Dossier submitter response:
Thank you for your response. DS does not understand which product group is addressed here.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Unfortunately, the information provided is too limited to be useful. 

	
	
	SEAC Rapporteurs comments:
Thank you for your participation. Information on the type of products, expected costs and emissions and availability of alternatives would be necessary to be able to evaluate whether any specific transition arrangements are justified.

	3039
	Date: 2020/05/26 10:29
Content:
Scope or restriction option analysis
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: France
Company name confidential: Yes 
 
	Comment:
Our company use a formulation with fluorinated polymers (C6) to bring oil and water repellency for few textile products. We are totally aware about the  situation with REACh for this kind of product and we are conform regarding the quantity we used. But it's today the only substance which is enough efficient for PPE (protection gloves). So if it will be forbidden to use it in the futur we have no alternativ today. But we are ready to continue to be very conscious and follow the restrictions for the use of  this formulation  in our industry.

	
	
	Answer to specific info request 3:
As specialized in technical yarns we are upstream for the textile chain. Today we only sell repellant yarn (fonctionnalized with C6  fluorinated polymers) in France, Spain and Portugal.

	
	
	Answer to specific info request 6:
We buy PHOBOL formulation to AZELIS (HUNSTMAN distributor for France) : around 120kg / year (maximum)

	
	
	Answer to specific info request 8:
All substances we have tested are not efficient enough regarding the oil repellency. Or this function is need for protection gloves.

	
	
	Answer to specific info request 10:
The oil repellency effet bringed with C0 fluorinated polymer is really  too low for gloves protection regarding the C6 fluorinated polymer.

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellency is necessary to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council. It is to be noted that also import of C6 treated articles will be covered by the proposed restriction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are very effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction, including certain categories of PPEs. Derogation requests proposed by the Dossier Submitter or requested by stakeholders have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. We support the derogation for certain categories of PPEs proposed by the Dossier Submitter. The scope thereof has been revised to cover more product categories.

	3040
	Date: 2020/05/28 12:46
Content:
Scope or restriction option analysis
Information on benefits
Other socio economic analysis (SEA) issues
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: Moulinage du Solier
Org. country: France
	Comment:
We are using C6-perfluorinated products for textile goods that are destined to aeronautic applications, both civilian and military. The main property aimed by treating textile articles with C6 products is the oleophobic protection they enable to confer.
At the moment, we have not been informed of any substitution products that can yield to the same level of protection of yarns. The removal and the complete restriction for the use of C6 products could have major and critical impact on the whole supply chain. Indeed, considering the strategic importance of the concerned applications, we cannot allow, both for our company and for the market, to cause a disruption of the supply of such products.
That is why, as long as any product of equivalent properties and efficiency would not have been found, it is clear, from our propective, that the restriction of C6 products need to be postponed. Otherwise, we will have to be granted an exemption to use those products.

	
	
	Answer to specific info request 1:
a. Textile products destined to aernautic applications
b. Estimated annual quantity uses of 500 kg/year. No information available concerning risks to the environment as our yarns are further manufactured to create the final product of which we are not the final user.

	
	
	Answer to specific info request 6:
See section 1. Additionnal uses

	
	
	Answer to specific info request 7:
No there is no alternative available yet.

	
	
	Answer to specific info request 8:
See section 1. Additionnal uses, and Section III. Non-confidential comments for uses, obstacles, and consequences related to the restriction of C6.
Concerning the global costs associated to thoses consequences, we are not able to provide a proper estimation. Indeed, as we are not the final user of the treated yarns, we have no insight on the financial loss that a stopping of aeronautic production lines would cause.

	
	
	Dossier submitter response:
Thank you for your comment. Please note that the DS proposes in the background document to include into the restriction a derogation for textiles for the use in engine bays in the following usage groups: Automotive and aerospace industry.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of in particular oil and grease. Derogation requests proposed by the Dossier Submitter or requested by stakeholders, such as technical textiles, have been evaluated bt RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk67316570]Thank you for your comments. We note RAC’s conclusion that a large part of emissions of PFHxA-related substances originate from the textile sector and therefore we consider that evidence on substantial negative socio-economic impacts is needed to support any further derogations. Information on the expected costs, emissions and availability of alternatives (such as information on the necessary properties of C6 chemicals not found in fluorine-free alternatives, and on the type and wideness of the search made to find suitable alternatives) would be necessary to evaluate whether a derogation is justified. Such information could be submitted in the consultation on the SEAC draft opinion.

	3041
	Date: 2020/06/01 02:54
Content:
Scope or restriction option analysis
Hazard or exposure
Environmental emissions
Information on alternatives
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption
Type: Individual
Country:
Australia
Attachment:




Privacy comment: As explained earlier this document is NOT CONFIDENTIAL, is already published and in the public domain, available for download at http://www.fpaa.com.au/technical/technical-documents/information-bulletins/ib-06-v11-selection-and-use-of-firefighting-foams.aspx 
so it can be made public, along with the other Australian Government Statement, also in the public domain.
	Comment:
Please forward to <redacted> as this is a follow up to an existing submission, which has been published since 13th May 2020 deadline. I previously had problems of slow upload speed on our internet service, so the zip file did not arrive (recorded sent OK from here). Therefore I have supplied the attached information in the zip file as separate files  using both submission and confidential boxes, which I am doing again now, although I hereby confirm the document in the Confidential box is NOT CONFIDENTIAL. Both are in the public domain.

	
	
	Answer to specific info request 5:
As a Consultant I am concerned on the implications of this restriction proposal on foam users, the life safety of the public, emergency responders and site personnel, protection of critical infrastructure and protection of our environment. Swiftly getting the fires out is potentially the biggest advantage in achieving all these objectives, including minimised environmental harm from smoke, breakdown products of the fire in firewater runoff, excess creation of runoff from slow control and extinguishment ability of fluorine free foams which are not viable alternatives to C6 foams, and the consequent likely overflow of planned containment areas, most of which are designed to catch firewater from faster acting and more effective fluorinated foams. This particularly true in large flammable fuel fires in Major Hazard Facilities as defined in my earlier submission and the Fire Protection Association Australia's  updated guidance on the Selection and Use of firefighting foams, which was published on 28th May 2020. Hence this additional information submission for your consideration along with a recently made public PFAS position Statement from the Australian Government.

	
	
	Answer to specific info request 7:
Information provided here and previously in my full submission, provides extensive evidence that Fluorine Free foams considered adequate alternatives by this Restriction proposal are in fact NOT a viable alternative to high purity C6 foams which may contain or breakdown to PFHxA. Both attached documents confirm that position.

	
	
	Answer to specific info request 8:
Substitution is impossible for large flammable liquid fires (eg. gasoline, E10 [10% ethanol in gasoline]; E85, Jet A1, Crude Oil, Industrial alcohols etc., particularly where stored and used in Major Hazard Facilities which includes:
Refineries and Chemical/Pharmaceutical Plants that handle flammable liquids. 
•    Storage and Distribution Facilities, Tank Farms & Terminals for flammable liquids including jetties/marine terminals. 
•    Flammable liquids in transit by rail, pipeline or road/ship tankers. 
•    Airports, helipads, offshore platforms and major transportation hubs. 
•    All military applications. 
•    Fixed foam systems and their re-charging to maintain designed safety protection levels.
Fluorine Free Foams have been shown by independent comparative testing to require at least 2-3 times more foam up to 6-7 times more foam on E10 than a C6 foam to adequately control and extinguish these fires. This foams are not interchangeable in different systems, each seems to have unique capabilities on specific fuels and are not suited to a broad range of fuels as is shown by C6 foams. Fluorine Free Foams are not "drop-in replacements" for fluorinated foams in fixed foam systems, as replacements for legacy C8 foams without extensive and expensive engineering design changes, which may not be possible due to constraints on space, water supply, pressures, foam storage volumes, propositioning system capability, all of which and more are likely to  compromise the safety and fire protections  intended by the original design of the system. it becomes very difficult to re-engineers these systems to allow F3s to be effective, yet most high purity C6 foam alternatives will be similarly effective without such major re-engineering, volume increases and operational duration extensions.

	
	
	Answer to specific info request 9:
The updated guidance document recommends Flurine Free foams can be used on small flammable liquid fires where portable equipment allows high application rates to be used, also firefighter training, system testing and calibration using surrogate alternatives to fluorinated foams, but for large flammable liquid fires  in Major Hazard facilities and other areas, there is no substitute for C6 foams, which should be accepted as an essential use to save lives, critical infrastructure, prevent unnecessary escalation, unnecessary extra smoke and toxic runoff generation, and prevent potential overflow into our environment which is likely to kill significant numbers of aquatic organisms and pollute water bodies, as has already occurred in a major chemical factory fire  in Melbourne (Footscray) in Aug 2018 (detailed earlier) where Fluorine Free Foam was used and over 2,000 fish were killed, the local creek ecosystem destroyed and remediation work was still ongoing (confirmed by EPA Victoria) in January 2020.

	
	
	Answer to specific info request 10:
Both attached documents  confirm substitution would provide an unacceptably poor fir performance on large fires and those involving existing fixed systems. It is also clear there are no current design standards for fluorine free foams in fixed foam systems either for brand new builds or "upgrading" or substituting fluorine free foams into existing fixed foam systems, to ensure the designed system performance is not compromised, either in terms of speed and effectiveness, or protecting life safety of people (incl. emergency responders), or protecting critical infrastructure adequately, or minimising harm to our environment.

	
	
	Answer to specific info request 12:
Both documents attached conclude that the socio-economic costs of using Fluorine Free foams in larger fires cannot be justified by currently available fluorine free products and C6 foams must therefore remain available as an essential use for large fires and Major Hazard Facilities.

	
	
	Dossier submitter response:
Thank you very much for taking the time to prepare such an extensive comment to this dossier. DS agrees, that the question how to restrict the use of PFAS containing firefighting foams is a very sensitive topic and considerations have to be made carefully. That is why DS discussed with RAC and SEAC proposing derogations from the restriction proposal for applications where the use of fluorinated foams is critical e.g. for defence applications or large storage tanks for liquid fuels. But DS believes that some alternatives even for those applications are available (e.g. Solberg Re-healing foam RF3x6 ATC fluorine-free foam. All tests (ICAO foam test and test according to the US Mil-Spec protocol, including the NFPA 403) were passed[footnoteRef:1]) and received information on successful transitions to fluorine free foams, e.g. from the Danish royal air force[footnoteRef:2]  or some refineries with large storage tanks in Norway[footnoteRef:3] . [1:  https://www.solbergfoam.com/Foam-Concentrates/RE-HEALING-Foam.aspx]  [2:  https://ipen.org/sites/default/files/documents/IPEN_F3_Position_Paper_POPRC-14_12September2018d.pdf]  [3:  https://ipen.org/sites/default/files/documents/the_global_pfas_problem-v1_5_final_18_april.pdf] 


	
	
	RAC Rapporteurs comments:
See response to comment 2978. 

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk67317608]Thank you for your comments. We agree that the performance level of FFF may not yet be at an adequate level for certain scenarios and we find that a prolonged transition period is necessary. However, due to the type of use and the level of potential emissions this period should be as short as possible. Based on all the information available, we expect that alternatives suitable for the rest of the problematic scenarios but not covered by the tank fire exemption will be available within 5 years and therefore we support that as the length of the period. Anyhow, we regard that performance level of FFF will have to be reviewed during the transition period and necessary measures taken before the restriction will be applied. We note the difficulties with potentially insufficient capacity of water containment areas in case higher flow rates are necessary, and we have highlighted the issue in the draft opinion.

	3042
	Date: 2020/06/01 03:54
Content:
Hazard or exposure
Information on alternatives
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Industry or trade association
Org. name: Fire Protection Association Australia (FPA Australia)
Org. country: Australia
Attachment:


	Comment:
Further to our original submission (8af427b3-53d1-45ef-8bd7-b2c5ac8f8df8) this submission is simply to provide the now published version of our supporting document Information Bulletin IB-06 Selection and use of firefighting foams. In our original submission on 13 May, we provided the draft of this updated Information Bulletin and we are now fulfilling our commitment to provide ECHA with the now published version.

	
	
	Answer to specific info request 5:
Further to our original submission (8af427b3-53d1-45ef-8bd7-b2c5ac8f8df8), please see in Section IV our now published version of our supporting document Information Bulletin IB-06 Selection and use of firefighting foams (provided as per our commitment in the original submission on 13 May).

	
	
	Dossier submitter response:
Thank you for providing the new version of your information bulletin.

	
	
	RAC Rapporteurs comments:
Thank you for the updated attachment. 

	
	
	SEAC Rapporteurs comments:
Thank you for the information submitted.

	3043
	Date: 2020/06/02 14:12
Content:
Scope or restriction option analysis;
Hazard or exposure
Type: BehalfOfAnOrganisation
Org. type: Other contributor
Org. name: Umweltbundesamt GmbH (Environment Agency Austria)
Org. country: Austria
 
	Comment:
PFHxA has been measured and detected in environmental media and in 100% of urine samples of Austrian volunteers (Hartmann et al. 2019: https://doi.org/10.1515/bimo-2017-0001). 
A comprehensive compilation of data from Anderson et al. demonstrates widespread human and environmental exposure with PFHxA (Anderson et al. 2019:  https://www.sciencedirect.com/science/article/pii/S0273230019300200). It can be assumed that concentrations in humans and the environment will increase with continued (and increasing) use. 
The recent assessment of EFSA (2020) on the risks to human health related to perfluoroalkyl substances in food demonstrates concern at very low levels of exposure (EFSA, 2020). There is still a lack of data concerning the respective selected sensitive endpoints for PfHxA (e.g. immunotoxicity in children). 
Moreover, on page 8, we would propose to include “and environmental species” after “human health” in the following sentence: “PFHxA may cause adverse effects on human health such as relevant reduction in thyroid hormones.”
The indicative list of substances covered by the restriction is of high importance and should be as comprehensive as possible including updates once new PFHxA related compounds are identified. 
Regarding the above mentioned risk-related aspects, we therefore fully support a restriction of PHFxA, its salts and related substances.

	
	
	Dossier submitter response:
DS thanks the Austrian Environment Agency for the support and the provided information. References have been considered.
The text on page 8 has been changed accordingly: “and environmental species” after “human health” has been included in the following sentence: “PFHxA may cause adverse effects on human health such as relevant reduction in thyroid hormones.”. The Study conducted by Hartmann et al, is already included. Anderson et al have conducted a Risk assessment for PFHxA and have concluded that PFHxA and related fluorotelomer precursors currently appear to present negligible human health risk to the general population. As highlighted in this dossier current exposures and emissions to the environment from manufacture and use do not pose a risk for human health at the moment. However, the extreme persistency of PFHxA and any release that occurs contributing to the environmental stock over time, imply uncertainties regarding long-term risks to human health and for the environment. At the point of time the effects are triggered, it will be very difficult to negate the consequences due to the irreversibility of the exposure.  

	
	
	RAC Rapporteurs comments:
Thank you for your comments. RAC agrees that there is a hazard and risk posed by PFHxA, its salts and related substances, warranting a restriction of their uses. RAC supports adding a non-exhaustive list of substances within the scope of the proposed restriction. An exhaustive list is not deemed possible since 1) there may be data gaps in the Dossier Submitter’s identification of substances falling under the scope of the restriction, and 2) new substances may have been/will be invented that will also be covered by the scope of the restriction.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments.
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	Comment:
The Federation of the European Sporting Goods Industry (FESI) represents approximately 2,000 sports manufacturers and retailers (85% of the European market) through its twelve national sporting goods associations, its special groupings, and its directly affiliated member companies. FESI’s constituency accounts for a European turnover of 81 Billion Euro Annually and employs approximately 700.000 EU Citizens. 
The sporting goods industry, as mediator between the users (sports people), the regulatory and standardisation world and the global supply chain has a natural interest in robust and reliable standards and protocols as this improves the public’s confidence in and positive perception of the sector. This ultimately helps to elevate consumer satisfaction.
Therefore, FESI welcomes the opportunity to provide general comments on the Annex XV restriction report on undecafluorohexanoic acid (PFHxA), its salts and related substances. The proposal raises several important issues, and FESI seeks to contribute information and insight to aid in ECHA’s deliberations. 
FESI members understand the importance of reducing and working toward eliminating intentional use of fluoropolymers in textile and footwear manufacturing whenever it is non-essential.   We believe that an incrementally phased-in limit based on feasibility and socio-economic assessments will support all industries in this challenging undertaking.   At present, FESI members manage and monitor C6 chemistry through their respective Restricted Substance Lists (RSLs) and are working with suppliers to replace their use and decrease concentrations of them in manufacturing and finished products where feasible.  Some members have been restricting and testing for PFC in their products since 2006.  The result has been the accumulation of data and experience concerning the extent to which these chemicals are utilized in different stages of the supply chain, their existence as unintended contaminants in apparel and footwear materials, and the challenges that exist in decreasing their wide use and incidental occurrence. The main conclusion so far is that current exposure to PFHxA specifically is unlikely to increase to a level that is critical to human health based on its limited use. 
In addition we would like to stress that currently all our members (big companies and SME’s) are under drastic liquidity shortages despite remaining fixed costs and rising safety costs to be applied at retail and office level. In addition to this most of our member’s technical teams are currently overstretched in compliance activities related to PPE equipment and other short-term priorities linked to their companies’ subsistence and the safety of their employees and customers, if they are not on temporary unemployment or leave. This situation does not allow FESI and its members to provide the amount of data requested on such short notice and ECHA should take this into consideration when assessing the input.

	
	
	Answer to specific info request 1:
-	Hi-Visibility for work wear will be inhibited in lack of oil repellence, with risks of health and safety as a consequence.
-	Maintenance of products for example ski resorts workers which can be exposed to oil, dirt, seebum and wax 
-	Extending life span (durability) of products (keeping them clean, water repellent and performing for a longer time and less need to wash products (i.e sleeping bags and outdoor jackets) detergents contaminate the DWR if the oil repellence is lacking
-	Oil repellence. Often a requirement for certain PPE (personal protective equipment), emergency service workers (firefighters, police, ambulance, etc) and military
-	Extended water repellence in “tough” weather conditions and exposed to high levels of precipitation with user or products being exposed for a longer time (jackets, tents, sleeping bags…): PFAS based DWR is known to endure much longer under extreme and extended conditions. In essence: Any uses in harsh conditions over 2 hours, which covers a large amount of professionals who will be expected to work outside for 2+ hours independent of the weather, and for any consumer/ professional sport users who are exposed beyond 2 hours with no access to accommodation or need to stay out for longer periods of time.  Also any multi-day uses with over-night stays, such as off-shore sailing or alpine expeditions, under potentially harsh conditions require this type of extended protection. This group is highly important, yet estimated to be a very small part of the market.
-	Breathability. For any lower temperatures, where people need to move, there will be body humidity / sweat, which condenses under garments if it is not breathable, and will cause serious risks of cold injuries, hypothermia, etc
-	chemical / biological run-off needed for many technical uses 
-	Flame retardance

	
	
	Answer to specific info request 3:
Unfortunately, we only have the information in values and not volumes. . According to Eurostat 10.9 billion EUR (in 2018) of sport products are produced in the EU. 60 % of it is for intra-EU trade 6.5 Billion EUR is therefore produced and sold in the EU. However, the data needs to be taken with caution because EUROSTAT definitions are very narrow and do not include many products and data and are an underestimate of the reality. We estimate the intra EU trade of sport goods to be closer to 12 Billion of which 5.8 Billion if purely Outdoor products (see attached report. Source European Outdoor Group). 
•	Estimate of what % of products contain C6 substances
The product range of our members varies a lot. Some companies specialised in sports practiced in potential “rougher” circumstances and with longer exposure to weather and atmospheric conditions such as Outdoor sports, water sports, snow sports and so on, generally have more need for the DWR properties of the wide range of PFASs substances. While some specialised companies have reported that up to 50% their products contain some form of fluoropolymers (especially Down jackets) for most sport/leisure companies (the cast majority of our membership) the use is far lower and can be around or below 1 %. According to the data received we would estimate that between 5 and 10 % the total of our members products contain C6 Chemistry of some sort. 
•	Typical levels of PFAS substances present in products, if known 
Very difficult to evaluate. No clear data from the members of this. We know the vast majority does not use long-chain perfluorinated chemicals. For apparel, they tend follow the Bluesign RSL or AFIRM RSL for usage ban levels on fluorinated substances.
Most textiles treated with a fluorinated DWR coating will contain app. 0.5 - 1 % w/w of perfluorinated functional groups (moieties) that could be regarded as precursors for PFCs of concern. This portion represents only approximately one third of the weight of the coating polymer that is applied. The remaining two thirds are essentially non-fluorinated hydrocarbon building blocks. The concentration of free, extractable PFASs such as FTOHs, FTAs, FOSEs, PFCAs, or PFSAs is measured in µg/kg or parts-per-billion. Cost of restriction can potentially be loss of life.

	
	
	Answer to specific info request 8:
-	Hi-Visibility for work wear will be inhibited in lack of oil repellence, with risks of health and safety as a consequence.
-	Maintenance of products for example ski resorts workers which can be exposed to oil, dirt, seebum and wax 
-	Extending life span (durability) of products (keeping them clean, water repellent and performing for a longer time and less need to wash products (i.e sleeping bags and outdoor jackets) detergents contaminate the DWR if the oil repellence is lacking
-	Oil repellence. Often a requirement for certain PPE (personal protective equipment), emergency service workers (firefighters, police, ambulance, etc) and military
-	Extended water repellence in “tough” weather conditions and exposed to high levels of precipitation with user or products being exposed for a longer time (jackets, tents, sleeping bags…): PFAS based DWR is known to endure much longer under extreme and extended conditions. In essence: Any uses in harsh conditions over 2 hours, which covers a large amount of professionals who will be expected to work outside for 2+ hours independent of the weather, and for any consumer/ professional sport users who are exposed beyond 2 hours with no access to accommodation or need to stay out for longer periods of time.  Also any multi-day uses with over-night stays, such as off-shore sailing or alpine expeditions, under potentially harsh conditions require this type of extended protection. This group is highly important, yet estimated to be a very small part of the market.
-	Breathability. For any lower temperatures, where people need to move, there will be body humidity / sweat, which condenses under garments if it is not breathable, and will cause serious risks of cold injuries, hypothermia, etc
-	chemical / biological run-off needed for many technical uses 
-	Flame retardance

	
	
	Answer to specific info request 9:
For most leisure and “lighter” – “shorter” outdoor activities (for example water repellency) successful alternatives have been applied which represents the vast majority of products on the market. For most specialized outdoor companies, we estimate that between 5 and 20 % of DWR treated products have switched to a PFC free substance/technology.

	
	
	Dossier submitter response:
Thank you for your detailed response. 
Regarding human health effects, you stated in Chapter 4: “The main conclusion so far is that current exposure to PFHxA specifically is unlikely to increase to a level that is critical to human health based on its limited use. “This is a hazard-based assessment approach. There is no evidence for severe risks for human health effects of PFHxA at current environmental exposure levels. However, substantial toxic effects have been documented in several studies as summarized in the Chapter B.5. “Human health hazard assessment” of the restriction report. These include endocrine effects, such as decreased levels of thyroid hormones, nasal lesions, decreased fetal body weight gain, and kidney papillary necrosis. The corresponding DNELs range between 0.03 - 1 mg/kg bw/d. As stated in Chapter 2.5.2, exposure estimates are still below these levels. PFHxA has been demonstrated to accumulate in the human body leading to comparable levels as PFOS (Perez et al., 2013). In fact, PFHxA the most prevalent PFAS in human brain, reaching higher levels than PFHxS or any other PFAS. PFHxA was also the dominant perfluorinated compound in human liver, showing a higher median concentration (68.3 ng/g) than PFOS (41.9 ng/g). High levels have also been detected in the human lung (207 ng/g). Without the proposed restriction on PFHxA, precursors and related substances, an increased production, environmental burden and human exposure are expected, because long-chain PFAS might be replaced by C6-compounds. Since consequences of continued (and extended) use and both, increased human and environmental exposure will not be reversible by regulatory action later on, it is important that releases are reduced to a minimum.
DS agrees that for uses where safety of the user depends on C6 containing treatments, derogations should be possible – such as for PPE etc. With regard to the extended product service life due to the C6 treatment, there is a lack of data to compare the service life of C6 and fluorine-free textiles.
DS agrees, that when oil and dirt repellence is necessary to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council.
For other uses (sailing, alpinism) alternatives are available.It is to be noted that also import of C6 treated articles will be covered by the proposed restriction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction, including specific categories of PPEs and high visibility clothing. Derogations proposed by the Dossier Submitter, or requested by stakeholders in the consultation and sufficiently substantiated with information on emissions and risk management measures, have been evaluated by RAC from an emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC. RAC agrees with the Dossier Submitter that there is a hazard and risk posed by PFHxA, its salts and related substances, based on a combination of properties of concern (persistency, mobility, difficulties of removal) although no risk at present can be identified at current exposure levels and with the current knowledge on hazard.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. We agree that suitable alternatives are not yet available in cases where repellence to oil, dirt, chemicals or bodily fluids is required. An extended transition period is required where these properties are necessary to avoid high societal costs. We support the derogation for certain categories of PPEs proposed by the Dossier Submitter. The scope thereof has been revised to cover more product categories, and also high visibility clothing is now proposed to be derogated. We note RAC’s conclusion that a large part of emissions of PFHxA-related substances originate from the textile sector and therefore we consider that evidence on substantial negative socio-economic impacts is needed to support any further derogations.
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	Comment:
We are producing reinforcement for roofing membranes - this reinforcement exists out of a fabric that is coated with C6 to avoid any water absorption which is a high safety requirement. Unless there is no alternative - we cannot eliminate flourcarbon.

	
	
	Answer to specific info request 4:
In our current business we use 40 metric tons/year, this only in Belgium - not taking US in to account.

	
	
	Answer to specific info request 7:
Please share this information asap to all stakeholders

	
	
	Answer to specific info request 10:
There are no real substitutes given the fact that there is a high risk of safety.

	
	
	Dossier submitter response:
[bookmark: _Hlk52279591]Thank you for the information. Nevertheless, details on why you consider your product as an essential use and why there is no alternative for C6 for hydrophobic coating were not described. Based on the available information a derogation is not justified.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are very effective repellents. For water repellence only, functional alternatives appear to be available. Derogations proposed by the Dossier Submitter or requested by stakeholders, for e.g. construction, were evaluated by RAC from an emissions/emission minimization perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. SEAC evaluates a proposed restriction in terms of its socioeconomic benefits to its socioeconomic costs, considering also derogations suggested by the Dossier Submitter and requested in the consultation. In order for SEAC to consider your comment for its opinion making, more detailed information on the costs of a restriction, emissions and alternatives and why they are not regarded as appropriate yet (and any related impacts such as e.g. safety aspects, as mentioned in your comment) need to be provided. 
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<redacted>
Privacy comment: We have divided our input in public and confidential parts. The parts marked as confidential allow to disclose both our identity and an individual’s protected data (Art. 4(1)(b) of Regulation (EC) No 1049/2001) and contain a detailed breakdown of life-cycle costs which may allow competitors to draw conclusions on our profitability (Art. 4(2) of Regulation (EC) No 1049/2001). In addition, data on potential damage in the scenarios investigated may give hints on suitable targets for sabotage (Art. 4(1)(a) of Regulation (EC) No 1049/2001). We, therefore, request confidential treatment.
	Comment:
Please find attached document Objection PFHxA.

	
	
	Answer to specific info request 5:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 7:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 8:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 9:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 10:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 11:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 12:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Answer to specific info request 13:
Please find attached document Answers_rest_pfhxa_rcom.

	
	
	Dossier submitter response:
Thank you very much for providing information on your use of fluorine free firefighting foams (FFF) and estimates on the costs and time needed for a substitution of fluorinated firefighting foams (AFFF) with fluorine free foams. This was considered very helpful for reconsidering the derogation for the use of AFFF for large storage tanks. DS agrees that this is a critical application where a reliable performance of the firefighting equipment is crucial. Therefore, the DS proposed a 12 year derogation under the consideration that in facilities with large tanks releases from firefighting action will be contained and can be disposed of properly. The proposed derogation was also discussed with RAC and SEAC. However, DS wants to highlight cases where a successful transition to FFF was realised (Information from EC DG ENV/ECHA Report “The use of PFAS and fluorine-free alternatives in fire-fighting foams” (2020)):
· Aviation sector - Copenhagen Airport in Denmark:
· Solberg Re-healing foam RF3x6 ATC fluorine-free foam is used for training and emergency response.
· All tests (ICAO foam test and test according to the US Mil-Spec protocol, including the NFPA 403), were passed.
· Optimal efficiency was found at a 6% foam concentration (ICAO Level C) instead of 3% (ICAO Level B).
· Petrochemical sector: Offshore production in Norway (Equinor):
· At most facilities, Re-healing RF1, 1% foam from Solberg is used, while some older facilities use Re-healing RF1 3% foam. For a few installations (where there is risk of methanol fire), alcohol resistant foam was used.
The annual discharge of PFAS based foams to the sea was reduced from 3-4 t to (almost) zero.

	
	
	RAC Rapporteurs comments:
Thank you for your input. RAC is aware that at present no viable alternatives to fluorine-containing foams are available for certain applications, and several time-limited and unlimited derogations have thus been proposed by the Dossier Submitter. For example, based on a recommended transition period of up to 10 years for further testing of alternatives for large atmospheric storage tanks (COM/ECHA (2020) “The use of PFAS and fluorine-free alternatives in fire-fighting foams”), a 12-year derogation period has been proposed by the Dossier Submitter. RAC evaluated the proposed derogations from an emissions/emission minimisation perspective (proportionality and cost/benefit are evaluated by SEAC). 

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk67322294]Thank you for your comments! We agree that the performance level of FFF may not yet be at an adequate level for certain scenarios. We acknowledge that moving from C6 to FFF is fundamentally different from just changing one ingredient. We consider that an extended transition period will be necessary. However, due to the type of use and the level of potential emissions, this period should be as short as possible. Based on all the information available, we expect that alternatives suitable for the rest of the problematic scenarios but not covered by the tank fire exemption will be available within 5 years and therefore we support that as the length of the period. As to the tank farm derogation, having considered all information submitted in the consultation, we are considering suggesting that the bunded areas be included in the derogation.
Thank you for providing underpinned estimates on the financial consequences of the proposed restriction in the firefighting area.
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	Comment:
We are the Italian distributor for AGC Chemicals who make fluoropolymers and our customers do not have alternatives to the product ETFE (ethylene tetra fluoroethylene) which is produced by AGC Chemicals using a fluorinated process media.
Therefore ETFE is included within the scope of this proposed restriction and we would like to request an exception so that we can continue to sell to our customers who are active in many market segments including automotive, aerospace, pharmaceutical, industrial, chemical, architectural, & electronics. Our customers tell us that they do not have alternatives offering similar performance in terms of extremely high temperature resistance, durability, chemical resistance, UV resistance, lightweight properties etc.

	
	
	Dossier submitter response:
DS proposes a broad derogation for fluoropolymers for this restriction proposal in the background document but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional information available these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers such as ETFE are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for the restricted substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are in general warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.

	3048
	Date: 2020/07/08 18:26
Content:
Information on alternatives;
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: France
Company name confidential: Yes 
 
	Comment:
We would like underline that such impacts will be far reaching for all manufacturing of electrical cables insulated with fluoropolymers, if no derogation is granted. To date, there is no technical alternative which could replace ETFE - Ethylene tetrafluoroethylene. Some programs are underway for the next 30 years with automobile or aeronautical manufacturers.

	
	
	Answer to specific info request 1:
Electrical cables insulated : 
Fluoropolymer thermoplastics have a very high electrical insulation characteristic. They are generally used for their chemical and physical resistance properties, this is the reason why they are used to make electrical cables with low radial thickness of insulation. These cables are qualified in the automotive and aeronautical sectors for the next 20 to 30 years. Cables insulated with fluoropolymers must meet very demanding standards around the world such as : UL758 (US), NF C 93-524 (FR), SAE AS22756 ans SAE AS22759 (US), DIN VDE 0250-106 (AL), DIN VDE 0881 (AL), ...
For our company the consumption of fluoropolymer represents 50 tonnes per year. Fluoropolymer cables are also used for their excellent abrasion resistance and their thermal resistance (between 150 ° and 250 ° C), these characteristics are found in the requirements of automotive standards such as ISO 6722.

	
	
	Answer to specific info request 8:
Substitution of fluoropolymers is not possible in the construction standards for electric cables. To date, there is no thermoplastic insulation having the same technical characteristics (chemical, electric, physic, ...). Substitution is not possible, for our company it represents several million Euros and dozens of jobs

	
	
	Answer to specific info request 9:
Where the substiton is possible, the quality of the electric cables in thermal resistance, in mechanical resistance and in resistance to insulation would be degraded. The costs and risks to the aviation and automotive industry (for example) would be catastrophic. Products qualification programs are extremely expensive and take several years.

	
	
	Answer to specific info request 10:
Where the substiton is possible, the quality of the electric cables in thermal resistance, in mechanical resistance and in resistance to insulation would be degraded. The costs and risks to the aviation and automotive industry (for example) would be catastrophic. Products qualification programs are extremely expensive and take several years.

	
	
	Dossier submitter response:
Thank you very much for providing information on your use of PFHxA related substances. DS was not aware of this application. 
ETFE itself is not targeted in this restriction proposal. The interlink between the use of ETFE and PFHxA, its salts and related substances is not clear for the DS. DS assumes, that PFHxA, its salts or related substances may occur as residue in the ETFE-fluoropolymer. More information on this issue would have been needed to allow for further discussions regarding the C6 thresholds in polymers. DS proposes a broad derogation for fluoropolymers for this restriction proposal now but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With available additional information these proposals might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers such as ETFE are outside the scope of the proposed restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for the restricted substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.
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	Comment:
Rudolf GmbH submits the following comments to participate in first discussions in ECHA`s Committees for Risk Assessment (RAC) and Socio-Economic Analysis (SEAC). Rudolf GmbH actively supports a regulation concerning PFHxA, it’s salts and PFHxA-related substances only for uses, which can be readily covered by available alternatives. However, Rudolf GmbH is very much concerned about consequences that might result from the restriction proposal in its current state. Before we go into the details of our worries, we want to briefly highlight only those features that are unique to C6 perfluorinated polymers and which currently cannot be substituted by fluorine-free alternative technologies. Repellence Against Blood, Oils, Solvents and other Liquid Chemicals with Low Surface Energy: By their physico-chemical properties, perfluorinated polymers are currently and most likely will ever be the only class of substances able to repel liquids such as blood, solvents, petrol and other liquid chemicals with low surface energy. This is key feature for many protective fibres treated including firefighting jackets, medical gowns and other workwear for individuals likely to come in touch with hazardous material. - Low Flammability: Due to their inherent chemical structure, perfluorinated polymers exhibit low flammability features that is superior to all alternative fluorine-free water repellents. In fact, C6 perfluorinated polymers have specifically been designed and are state-of-the-art treatments that assist the low flammability of flame retardant fibres. Flame retardant fibres treated with C6 perfluorinated fibres are nowadays found in many public buildings e.g. furnishings or the textile covering of motor compartments of cars in which the treated textiles additionally exhibit diesel repellence.-Chemical Inertness: The exceptional strength of the carbon-fluorine bond provides perfluorinated polymers with the best inertness towards challenging chemicals and conditions. For instance, (C6-) perfluorinated polymers are the only substance class available for filtration media that are chemically resistant to toxic and most aggressive hydrogen fluoride arising in industrial waste incineration. The latter air pollutant is kept in control along with other emissions by treated high-temperature gas filters installed in these facilities. - Soil Repellence:  Though perfluorinated polymers are best known for their oil repellency, they also exhibit repellence towards dry soil as the only class of repellent polymers. In fact, some fluorine-free alternatives attract dry soil actively resulting in treated articles being shortened in their life-span and thus leading to more waste. Moreover, quick dirt build-up on surface of treated articles leads to the water repellent performance being broken down much faster. - Low Dosage Actives: Although various fluorine-free alternative technologies are available that can almost match the performance of C6 perfluorinated polymers if only water repellence is required e.g. for outdoor apparel, all of these alternatives have to be dosed at least at three times the actives amount to achieve comparable results. This finding again makes C6 perfluorinated polymers the more sustainable solution as fossil fuels are saved.
- Best Laundry Wash Resistance: Due to their strong adherence to substrates, C6 perfluorinated polymers show the best resistance to laundry washes thus extending the lifetime of treated articles. This property allows for long-lasting sustainable solutions and saves from unnecessary waste. - Beneficial Ecological and Toxicological Profile Compared with Long-Chain C8 Perfluorinated Polymers: Unlike long-chain C8 PFAS such as PFOS and PFOA, the short-chain PFHxA is neither a substance of very high concern (SVHC) nor a PBT or CMR substance under REACH. Hence, C6 perfluorinated polymers were adopted as the more favourable industrial standard in terms of environmental and toxicological profile. It is important to know that there is no direct use for PFHxA and their salts and this compound occurs only as an impurity in ranges in the ppb region in our emulsion concentrates containing C6-perfluorinated polymers. Recent published studies also show that human exposure to PFHxA is low and infrequent.  As seen from the characteristics list above, C6 perfluorinated polymers are essential for many advanced and start-of-the-art technical applications of modern human life. Their unique features have led to many uses not only in articles in which their protective character is well apparent e.g. the firefighting jacket but also to applications which are vital for our society and in which this type of substances is not replaceable. Due to the aforementioned importance of C6-perfluorinated polymers Rudolf is deeply concerned that the restriction proposal in its current state may a) ban many essential textile uses, for which fluorine-free alternative technologies are not available yet and will therefore lead to unreasonable consequences such as industrial norms involving safety and reliability of applications not being met anymore b) If the proposal becomes adopted in its current state, we fear it will shut down the production and commerce of C6 perfluorinated polymers for all textile applications in the EU including the ones exempted under the current proposal. Manufacture for the proposed exemptions only will become completely uneconomical forcing EU-based producers including Rudolf to shut down their production of C6 fluorinated polymers altogether. c) In the best case scenario, production of C6 fluorinated polymers will be shifted to Far East countries with less controlled industrial and environmental standards resulting in more uncontrolled PFHxA emissions and contradicting EU's efforts for less global pollution. In this case, the EU would heavenly depend on supply of technology which is used for the manufacture of protective gear such as face masks, medical gowns, firefighting jackets, etc. The Corona virus pandemic is now showing us how vulnerable our society is with the EU completely depending on supply of personal protective equipment such as face masks from Far East countries.
However, the more realistic and worrying scenario involves global shut-down of the short-chain C6 chemistry and resurrection of the environmentally and toxicologically harmful long-chain C8 chemistry. This assumption is based on the experience that in Far East countries the C6 technology is currently used only for exporting treated articles into the European market, while for the domestic uses the better performing C8 technology is still the state-of-the-art treatment. So, if the nowadays widely accepted C6 chemistry, recently introduced as the new industrial standard with a more favourable environmental and toxicological profile compared to C8 chemistry, is now abandoned, then manufacturers in the Far East will have no incentive to discontinue their production of C8 perfluorinated polymers. In fact, we already see Asian manufacturers scaling up their production capacity for C8 perfluorinated polymers today. This effect will contradict EU’s efforts for less global pollution with long-chain C8 PFAS. In summary, both scenarios describe that exempted applications and articles involving C6 fluorinated polymers under the current restriction proposal will be extremely difficult or even impossible to sustain. d) Many European companies have invested significant resources into transitioning their products and applications from C8 to C6 perfluorinated polymers to sustain their business models on an environmentally more favourable technology. These investments were made on the perspective of future earnings. If these efforts become shattered by the proposed restriction, jobs in the European textile industry, which is heavenly focussed on producing advanced technical textiles, will be lost and companies will be shut down. In this respect, the present restriction proposal will not achieve its desired effect to the extent of even contradicting REACH restriction principles according to which a restriction “shall take into account the socio-economic impact of the restriction, including the availability of alternatives” (Art.  68 (1)). Rudolf GmbH would like to underline that such impacts will be far reaching. If no derogation is granted, the German plant will have to close down, resulting in direct job losses from production, R&D, marketing and sales of C6 chemistry. Currently we achieve a substantial part of our turnover with the manufacture and commerce of C6 fluorinated polymers at our headquarters in Geretsried. Detailed figures have been provided separately in our confidential business information. Rudolf, as a sustainable and innovations-driven company, actively supports the movement to chemical alternatives with lower ecological impact wherever possible. Rudolf GmbH is currently working on its 4th generation of fluorine-free water repellents that are finding more and more acceptance in the outdoor and fashion apparel industry. However, many of our customers create advanced and highly specialised applications with C6 perfluorinated polymers that currently cannot be replaced with fluorine-free technology. Most of these applications will be banned under the proposed restriction and hence, essential product applications, markets and jobs in the European textile industry are at stake. Hence, we ask the committees RAC and SEAC to consider the following points:  - Review and grant exemptions for further applications that provide essential safety aspects to textiles treated with C6 perfluorinated polymers. For instance, personal protective equipment as specified in regulation EU 2016/425 is exempted for risk category III (a), (c), (d), (e) and (f). However, there is no exemption planned for III (l) concerning PPE targeting the risks of bullets wounds and knife stabs. We find this very controversial as this means that bulletproof vests e.g. for police will not be available with the most reliable treatment though it has been shown that firearm bullets can penetrate wet aramid fibres like a knife through butter.- Review the resulting availability of products and applications involving C6 fluorinated polymers for the proposed exemptions in case no amendments are made to the current restriction proposal. In above paragraph b) we had already outlined in detail that the proposed restriction will almost certainly restrict the availability of C6 products and applications for exempted uses in the EU or, in the best case scenario, make the EU depended on supply of life-saving C6 technology from Far East countries. This point is of particular importance in this current Corona virus crisis. - Review and grant exemptions for further textile applications involving C6 perfluorinated polymers that are essential for the benefit of our community and which currently cannot be replaced with fluorine-free alternative technologies. To determine, which applications are essential, a reasonable approach would involve screening all industrial norms that can currently be met only by perfluorinated polymers. - Review the feasibility of controlling the end-of-life-time of articles treated with C6 perfluorinated polymers and avoiding their widespread disposal. - Review the possibility of extending the transition time of technical textile applications up to 10 years until fluorine-free alternative textile treatments become available. Extension of the transition period would also allow textile associations to develop new norms based on performance that can be achieved with fluorine-free technology. - Review the feasibility of monitoring the import of products and articles commonly treated with fluorinated polymers. If the EU decided to terminate the production and commerce of products and articles involving C6 chemistry for most applications within EU, it would be wise to install monitoring measures for articles imported into the EU. It would have to be ensured that EU-based companies using fluorine-free technology are not competing with imports using better performing perfluorinated polymers. In this regard it must be highlighted that analysis and detection of fluorinated polymers in treated articles is complex and time-consuming. To emphasise our concerns following application examples are attached in more detail. Rudolf GmbH is active and markets C6 perfluorinated polymer emulsions in the following areas: Personal protective equipment (PPE) Personal protective equipment is treated with C6 perfluorinated polymers to ensure the highest level of protection and comfort to individuals that are often faced with extreme and life-threatening situations. Such incidents may expose the wearers of PPE to all sorts of harmful substances, such as petrols, chemicals or bioorganic spills that would otherwise penetrate the textiles and pose a serious health hazard. Firefighting jackets for instance have to feature low flammability and be repellent against solvents and firefighting water. If firefighting jackets became wet during operation they would lose their breathability and the risk for individuals overheating would unreasonably increase. In another instance medical textiles require the highest level of repellency against infections bodily fluids to keep medical staff as well as patients protected from bacteria and virus. The respective standard DIN EN 13795 explicitly refers to textiles being resistant against dry and wet microbial penetration. Currently there are no technical alternatives for C6 treatments that would meet the standards for PPE as specified in EN ISO 6530 (protection against liquid chemicals), EN 13795 (surgical drapes), EN 469 (protective clothing for firemen) Reproofing of Personal Protective Equipment (PPE) Textiles that must exhibit particular protective functions are heavily regulated by European standards. C6 perfluorinated polymers are used as reproofing agents to restore the repellency against chemicals such as water, solvents and other chemicals of PPE including clothing for firefighting as specified in EN 14325 and EN 469. Additionally, the articles reproofed must exhibit low flammability. There is currently no alternative fluorine-free chemistry available that would restore the aforementioned specified protective features. Though C6 perfluorinated polymers are exempted from the restriction proposal, it is highly unlikely these protective reproofing agents will still be available once the restriction is in place, as the production and commerce for this niche market will become very uneconomical. Due to the latter fact, there is a highly probable risk C6 perfluorinated polymers will not be available in the EU even for the applications exempted from the restriction. Medical Textiles: Medical textiles treated with C6 perfluorinated polymers e.g. drapes, gowns, etc. make the substrates repellent to bodily fluids and thus avoid the transmission of infectious bacteria and virus from and to patients and medical staff. Unlike other repellent treatments, C6 perfluorinated polymers can be used in very low dosages and hence exhibit highest breathability of textiles and by this allowing not only for a high level of protection but long wear comfort. In summary, there are no technical alternatives for C6 perfluorinated polymer treatments that would meet the standards for medical textiles as specified in DIN EN 13795 (resistance against dry and wet microbial penetration) and EN 20811(resistance to water penetration). Filter Media: Filter media treated with C6 perfluorinated polymers guarantee safe and durable operation of various applications, in which e.g. constant retention of bacteria in liquids or gases under harsh conditions (alkaline, acidic, solvent-based) is achieved such as clean air supply of bioreactors in the food, beverages and pharmaceuticals industry as specified in ASTM F-838-05 (bacterial retention of membrane filters utilized for liquid filtration). Non-Wovens for Technical Applications: Technical non-woven materials e.g. in the automotive industry are subject to extreme wear and soiling. Hence, the materials used must be resilient, highly durable and easy to clean but also allow for light-weight constructions that lower the consumption of fossil fuels at the same time. The aforementioned expectations can currently be meet only by textile treatments with C6 perfluorinated polymers offering cost-effective and sustainable articles that are appealing over their entire life span. All these requirements are reflected in various test standards of the car manufacture industry. Carpets:To meet the industrial testing standard ASTM 6540, carpets are treated with C6 perfluorinated polymers to equip them with high resistance against soiling and thus exhibit long-lasting appeal. Fluorine-free alternative treatments are only water repellent but do not repel dry or oily soils. In fact, many fluorine-free water repellents do attract dry soils shortening the carpet’s lifetime as they become unsightly much quicker. The durability and lifetime of the carpet treated with C6 perfluorinated polymers is clearly improved. Carpets are not only used for residential environments but also in automotive industry. Most automotive producers have specifications which require a fuel, diesel and oil repellency. This can only be achieved with C6 perfluorinated polymers. Awnings: Awnings are heavily exposed to rain, wear, soiling and UV irradiation. C6 treatments render the articles durable and resistant to these extreme weather conditions. Especially bird droppings and tree sap are extremely tenacious that can only be completely removed if the awnings had been treated with C6 perfluorinated polymers. Fluorine-free alternatives do not achieve comparable performance and durability and are hence the less economic and sustainable solution. Upholstery applications: Upholstery in home textiles and automotive is subject to intensive stress, abrasion and reoccurring soiling. To meet the expectancy for durable and long-lasting appeal, the articles must render easy-to-clean and soil repellent properties. These expectations can only be met by C6-treated upholstery as envisioned in various automotive test protocols. As mentioned before, fluorine-free alternative treatments provide only water but no oil or soil repellency. Actually, some fluorine-free treatments can attract dry soils and lead to unsightly furniture and seating quickly making these solutions less sustainable. Construction Industry: C6 perfluorinated polymers are used as durable state-of-the-art protecting agents on hard surfaces against all kinds of stress and influences. Outdoors, they act as a barrier against extreme weathering including alternating temperatures, UV irradiation, wear, etc. on substrates such as concrete, marble, stone and tiles. By their great stability and strong substrate adherence, they form an effective repellent film against soil, solvents and oil-based stains including graffiti. Due to these unique features they allow for quicker cleaning, less use of aggressive detergents and longer intervals between cleaning cycles thus being very sustainable protection solutions. Indoors, C6 perfluorinated polymers protect floorings and walls in garages, workshops and public buildings against oil and solvent-based stains accordingly. No other chemistry is currently available that provides the same level of protection. Alternative silane/siloxane-based agents do not provide stain and oil repellency and, moreover, are less durable due to their poor UV resistance. Fabric Coatings: For creating bifunctional fabrics i.e. a fabric that is hydrophilic on one side and hydrophobic on the other, solvent-borne and aqueous textile chemicals are often applied single-sided. For this purpose a C6 base coating is essential for preventing the solvent-borne chemical from migrating through the fabric to the other side. Consumer and Professional Reproofing Applications: C6 perfluorinated polymers are used as very effective reproofing agents to extend the lifetime of shoes and garments by retaining their water, oil and soil repellent protective features. They are established low dosage products with a known toxicity profile. While reproofing products contain C6 perfluorinated polymers in ranges between 0.2 to 0.5 % actives content, for fluorine-free alternatives 2.0 to 5.0 % actives content is typical. The fluorine-free alternatives do only provide less durable and less pronounced water repellency and no soil or oil repellency. The latter feature is an essential protection from dirt that would otherwise decrease the life-time of e.g. shoes drastically. Outdoor apparel: C6-treated outdoor fabrics have the unique feature of repelling all kinds of oily soil. Hence, C6 fabrics must not be washed as frequently and save energy and resources compared to non-fluorinated fabric treatments. Furthermore, C6 treatment is more laundry durable extending the service life significantly. Reproofing with after care products is also unnecessary. 

	
	
	Answer to specific info request 1:
No use of PFHxA and related substances is known to Rudolf for applications other than the ones included in our general response.

	
	
	Answer to specific info request 2:
Please refer to our confidential submission part for detailed information.

	
	
	Answer to specific info request 3:
C6 fluorinated polymers are usually applied by pad application onto the textile fibre. In this application a roll of untreated fibre is led through a bath with C6 fluorinated polymer solution. Upon pick-up of the finishing liquor, the excess water is squeezed out by padding.From our experience, textiles applied by this method contain about 1.0 wt% C6 fluorinated polymer relative to the textile fibre weight. Please refer to our confidential submission part for detailed information on how this number converts to potential emissions of PFHxA-related substance. However, it has to be taken into account that treated articles are usually made up of more than one fabric layer. So, it is expected that less than half of an outdoor jacket consists of fabric material treated with C6 fluorinated polymer. Furthermore, C6 fluorinated polymers are tightly bound to the textile fibres by cross-linkers in washable articles. Hence, only a small fraction of the C6 fluorinated polymer can be extracted by chemical methods.

	
	
	Answer to specific info request 4:
Please refer to our confidential submission part for detailed information

	
	
	Answer to specific info request 6:
Please refer to our confidential submission part for detailed information.

	
	
	Answer to specific info request 7:
Rudolf Group manufactures alternative fluorine-free polymers for applications for which only the water repellent finish is required.

	
	
	Answer to specific info request 8:
All uses that demand chemical inertness towards aggressive chemicals and conditions or require repellency against oil, soil, blood and liquid chemicals cannot be fulfilled with fluorine-free technology. Please refer to our general response for more details and explicit applications. From a physicochemical point, no fluorine-free alternatives are known that would reduce the surface energy/tension to a level which allows for repellency of oil, solvents, liquid chemicals, blood, etc.

	
	
	Answer to specific info request 9:
Consumer water proofing sprays, construction and coated building applications, water repellent agents for outdoor, sports and fashion apparel can be transitioned to fluorine-free alternatives within a short timeframe. A reasonable timeframe for transitioning the above applications would involve 2 to 3 years.If the timeframe was too short, it would be impossible to develop fluorine-free technologies for the technically more advanced and challenging applications and, ultimately, these applications would be lost as well as jobs and markets associated with them. We estimate that more than half of our business with C6 fluorinated polymers goes into technically advanced applications. Hence, if Rudolf was not given enough time to transition the latter applications into fluorine-free solutions we estimate business losses to the number provided in the confidential submission part. If the transitional period was too short, downstream users of the currently used C6 technology would not have the time to bring alternative fluorine-free technologies into harmony with their application, the marketing and customer expectation. Performance and, even worse, claims for product stability and performance would result.Additional resources would be needed along all business departments. For instance, human resources would be required in R&D, technical application labs, and marketing to develop, test and promote fluorine-free alternatives. Furthermore, investments in new production vessels and infrastructure would be essential, as fluorine-free alternatives demand as much as twice to four times the active substance and result in much short longevity of applications compared to C6 fluorinated polymers. These expectations would press Rudolf to investing into 10 man-years at least and 3 - 5 Mio € for additional production capacity.

	
	
	Answer to specific info request 10:
All known applications which involve C6 polymers today.Check general response for more details (e.g. fluorine-free alternatives do not provide oil, blood, liquid chemicals repellency, low dosage, durability, etc.). This is hard to estimate. Consumers will determine whether lower quality of fluorine-free applications and products will be accepted.Product costing is not an issue. Fluorine-free alternatives are less expensive but need to be used more quantitatively. Performance of fluorine-free alternatives will be the issue and must fulfil the current norms. Please refer to our general response including a list of applications.

	
	
	Answer to specific info request 11:
Alternative short-chain fluorotelomer substances do not provide the performance required. The alternatives' performance is comparable with our fluorine-free solutions.

	
	
	Answer to specific info request 12:
Yes, human resources are needed to track C6 volumes for the applications exempted.

	
	
	Dossier submitter response:
Thank you for the valuable information. DS is aware that currently there are no fluorine-free alternatives providing oil and stain repellence. It is stated (also by other stakeholders) that using fluorine-free alternatives will decrease the service life of many products, such as outdoor furniture, awnings, carpets and upholstery. However, DS has no information to what extend the reduction of life time will amount to for the product categories above. It is stated that: “Extension of the transition period would also allow textile associations to develop new norms based on performance that can be achieved with fluorine-free technology.” DS wonders how long it would take to alter norms or develop new norms so that they will be fulfilled by textiles treated with non-fluorinated alternatives. Concerning upholstery, designing furniture with changeable coverings might increase life time of furniture. Concerning awnings, it is the opinion of the DS that – although being difficult to remove - bird droppings and tree sap will not impair the actual purpose of an awning: protection against sun and rain.   
DS would have been interested to know which percentage of C6 fluorinated polymers is used in the different sectors (for example, if PPE are included in ‘technical advanced applications’ as mentioned in answer 9).
DS agrees, that when oil and dirt repellency is essential to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council. It is to be noted that also import of C6 treated articles will be covered by the proposed restriction.
DS notes the request for a derogation of use in the construction sector but is not able to discuss the request without additional specific information on the uses.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction, including specific categories of PPEs and high visibility clothing. Derogations proposed by the Dossier Submitter or requested by stakeholders, for e.g. technical textiles and construction, have been evaluated by RAC from an emissions/emission minimization perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. We agree that suitable alternatives are not yet available in cases where repellence to oil, dirt, chemicals or bodily fluids is required. Extended transition time is required where these properties are necessary to avoid high societal costs. We support the derogation for certain categories of PPEs proposed by the Dossier Submitter. The scope thereof was revised based on information received in the consultation and now covers more product categories. Also, high visibility clothing is now proposed to be derogated. As to medical textiles, there is now a general derogation for medical devices proposed. According to our understanding, woven and non-woven medical textiles are widely covered by this derogation. Further information relating to products that this does not apply to but that are considered to require a derogation from the restriction can be submitted in the consultation on the SEAC draft opinion. 
Overall, noting that RAC concludes that a large part of emissions of PFHxA-related substances originates from the textile sector, we consider that evidence on substantial negative socio-economic impacts is needed to support any further derogations. A similar situation as regards socioeconomic implications and the lack of respective information applies for the construction sector. Whilst SEAC notes the concern brought forward by stakeholders during the consultation, it has no such information at hand that would allow assessing whether a derogation is justified from a socioeconomic perspective (costs, consequences (i.e. impacts) of using alternatives, emissions, etc.). 
We agree that a general transition period of 18 months may be too short, and we currently consider to propose that it be extended to 36 months in order to give time for a balanced transition to alternatives in all sectors.
Imports will fall under the proposed restriction, hence import of fluorinated products will not be possible in the EU.
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	Dossier submitter response:
Thank you for providing follow up information to your original comment. The DS disagrees that the transition period should be extended in general. Alternatives are available and used for several applications. In order to evaluate the need for use-specific derogations it would be helpful to receive more detailed substitution plans for individual uses. 

	
	
	RAC Rapporteurs comments:
Thank you for your complementary information. RAC is aware that C6-fluorosurfactants are very effective for repellence of water, oil and grease. For certain uses alternatives appear to be available, thus for these no extensive prolongation of the transitional period would be needed. Derogations proposed by the Dossier Submitter, or requested by stakeholders in the consultation and sufficiently substantiated with information on emissions and risk management measures, have been evaluated by RAC from an emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for the information provided. In order for SEAC to evaluate any specific derogation request/proposal, information on socioeconomic impacts that justifies the request needs to be provided (costs, emissions, consequences (in terms of impacts) of using alternatives, etc.) to the Committee. For the current restriction proposal, SEAC agrees that a general transition period of 18 months may be too short, and we currently consider to propose that it be extended to 36 months in order to give time for a balanced transition to alternatives in all sectors. 
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	Comment:
We are using ETFE for plastic Sheets for the semiconductor Industry where chemical resistance, purity, low leaching-out and fire resistance are essential.

	
	
	Answer to specific info request 2:
Data will be provided by AGC

	
	
	Answer to specific info request 8:
Other materials like PVC sheets are highly contaminated by metal and can't be used in the wafer processing (semi-conductor chip production).

	
	
	Dossier submitter response:
The information you provided on the use of ETFE in the semiconductor industry have been considered when reconsidering the derogation proposal for semiconductors. ETFE itself is not targeted in this restriction proposal. The interlink between the use of ETFE and PFHxA, its salts and related substances is not clear for the DS. DS assumes, that PFHxA, its salts or related substances may occur as residues in the ETFE-fluoropolymer. More information on this issue would have been appreciated. This information would be beneficial for further discussions regarding the C6 thresholds in polymers or possible derogations.
DS proposes a broad derogation for fluoropolymers for this restriction proposal now but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With available additional information, these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers such as ETFE are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimization perspective. RAC supports a time-limited derogation for a maximum of 12 years until alternatives are available. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested a general time-limited derogation of semiconductors for 12 years based on the information provided. SEAC notes that RAC supports this derogation as emissions are expected to be minimised by other means than a restriction. Furthermore, SEAC notes that information on restriction-related costs indicates potentially high socioeconomic impacts. Even though uncertainties remain, SEAC considers that a restriction for this use without a respective transition period is likely not proportionate at present and therefore supports a transition period of 12 years as well. 
The Dossier Submitter also proposed specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.
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	Comment:
ETFE-powder is used as a rotolining material for many pipes and tubes in the chemcial Industry. The heat and chemical resistance is exceptional and the processing is far better than all potential, more expensive materials.

	
	
	Answer to specific info request 2:
Please consult AGC

	
	
	Answer to specific info request 13:
Please consult AGC

	
	
	Dossier submitter response:
ETFE itself is not targeted in this restriction proposal. The interlink between the use of ETFE and PFHxA, its salts and related substances is not clear for the DS. DS assumes, that PFHxA, its salts or related substances may occur as residues in the ETFE-fluoropolymer. More information on this issue would have been appreciated.  This information would be beneficial for further discussions regarding the C6 thresholds in polymers or possible derogations.
DS proposes a broad derogation for fluoropolymers for this restriction proposal now but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With available additional information, these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers such as ETFE are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimization perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.
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	Comment:
Japan Chemical Fibers Association (JCFA) much appreciates the opportunity to reply to this public consultation, and submit our opinion on the proposal to restrict PFHxA, its salts and related substances under REACH.
Indeed, JCFA are all for the activities to protect human health and the environment from toxic chemical substances.  However, JCFA thinks there are some concerns about the proposed restriction on the following grounds:
(1) According to the proposal, “Mobility” and “Long-range transport potential” of PFHxA types are mentioned as one of the reasons for the regulatory action, but these properties are not subject to regulations as the hazards justifying the restriction in REACH.  As for PBT (Persistent, Bio-accumulative and Toxic), these three properties are required to be restricted in REACH, the requirement for the restriction is applicable only to “Persistent”, and not applicable to “Bio-accumulative” and “Toxic”.  Also, it appears there has been no progress in collecting and verifying scientific knowledge since a proposal for SVHC (Substances of Very High Concern) was withdrawn in 2018.  There is scientific grounds needed to justify putting stricter restrictions on PFHxA types, which weren’t allowed to be listed in SVHC.
(2) One of the alternatives to PFOA types (C8) determined to be restricted is C6, and there is currently no alternative substances found for C6.  With regard to the products which can meet required properties using non-fluorination technology among a wide range of product applications, manufacturers have been making efforts to develop the alternative technology.  However, such products are limited as things stand, and most products couldn’t meet the market’s required properties without fluorination technology to impart water and oil repellence.  The water and oil repellence is closely related to the safety to the human, and is a crucial function for outdoor clothing as well as individual protective tool.  JCFA is concerned that if C6 chemicals were forbidden to use for products needed the water and oil repellence as the essential function, the production would stop and which might cause confusion for our society as well as the supply chain.  Actually, there are lots of SMEs in a textile processing industry, which will bring about the increase in their workload.

	
	
	Answer to specific info request 8:
Please see the comment

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellency is essential to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council. Concerning outdoor clothing, it is the opinion of the DS that it is possible to switch to non-fluorinated alternatives as many textile brands already did.
It is to be noted that also import of C6 treated articles will be covered by the proposed restriction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. 
According to Article 67 of the REACH Regulation[footnoteRef:4], a new restriction can be introduced “when there is an unacceptable risk to human health or the environment, arising from the manufacture, use or placing on the market of substances, which needs to be addressed on a Community-wide basis […]”.  [4:  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC] 


This proposal explains why persistence and mobility in combination with other properties, including adverse effects, justify the proposed restriction and why risks are not hypothetical based on the properties of the substance.

The risk assessment of PFHxA contained in this proposal applies the ‘case-by-case’ approach described in paragraph 0.10 of Annex I to the REACH Regulation[footnoteRef:5], i.e. where a standard risk assessment is not considered to be appropriate. The Background Document of the restriction proposal has provided justifications why a conventional quantitative risk assessment approach has not been applied. RAC agrees with the approach in its opinion. A REACH restriction is not limited to substances having legally set hazard properties, such as those underpinning SVHC or CLH. Other hazards and risks can be considered (e.g. for mobility), where justified. [5:  Paragraph 0.10 of Annex I to REACH: “In relation to particular effects, such as ozone depletion, photochemical ozone creation potential, strong odour and tainting, for which the procedures set out in sections 1 to 6 are impracticable, the risks associated with such effects shall be assessed on a case-by-case basis and the manufacturer or importer shall include a full description and justification of such assessments in the chemical safety report and shall be summarised in the safety data sheet.”] 

RAC is aware that fluorinated polymers are effective for repellence of e.g. water, oil and grease. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction such as PPE and high-visibility clothing. Derogations proposed by the Dossier Submitter or requested by stakeholders, e.g. for technical textiles, have been evaluated by RAC from an emissions/emission minimization perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. We agree that suitable alternatives are not yet available in cases where repellence to oil, dirt, chemicals or bodily fluids is required. Extended transition time is required where these properties are necessary in order to avoid high societal costs. We support the derogation for specific categories of PPEs proposed by the Dossier Submitter. The scope thereof was revised based on information received in the consultation and now covers more product categories. Overall, noting RAC’s conclusion that a large part of emissions of PFHxA-related substances originates from the textile sector, we consider that evidence on substantial negative socio-economic impacts is needed to support any further derogations.

	3054
	Date: 2020/07/15 12:23
Content:
Information on benefits
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Germany
Company name confidential: Yes 
 
	Comment:
ETFE is one of the most important insulation material for automotive cables. Based on outstanding properties such as flex life, stress cracking resistance, temperature resistance, chemical resisdance their is nearly no alternative grades. Our cables are specified and delievered to all European car manufacturer.

	
	
	Answer to specific info request 2:
please consult AGC

	
	
	Answer to specific info request 8:
cable insulation for automotive applications from 150°C to 180 °C

	
	
	Answer to specific info request 13:
Please consult AGC

	
	
	Dossier submitter response:
ETFE itself is not targeted in this restriction proposal. The interlink between the use of ETFE and PFHxA, its salts and related substances is not clear for the DS. DS assumes, that PFHxA, its salts or related substances may occur as residue in the ETFE-fluoropolymer. More information on this issue would have been appreciated.  This information would be beneficial for further discussions regarding the C6 thresholds in polymers or possible derogations.
DS proposes a broad derogation for fluoropolymers for this restriction proposal now but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional available information, these proposals might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers such as ETFE are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimization perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.

	3055
	Date: 2020/07/15 15:56
Content:
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Germany
Company name confidential: Yes 
Attachment:
<redacted>
Privacy comment: The attachment contains sensible company information
	Comment:
Medical and toxicological data are summarized in the confidential attachment to underline the request for exemption of 1-(Perfluorohexyl)octane (CAS 133331-77-8) for the use in medical and pharmaceutical applications.

	
	
	Answer to specific info request 1:
Products containing 1-(Perfluorohexyl)octane are certified as class IIb medical devices (see attachment) according to the Medical Device Directive (MDD) and are marketed in several European countries.

	
	
	Dossier submitter response:
Thank you for providing the toxicological information. As stated in response to your earlier comment, DS proposes a derogation for this use and for medical applications in general.

	
	
	RAC Rapporteurs comments:
Thank you for your additional information. The Dossier has proposed a derogation for your use (as part of medical devices). RAC evaluated this derogation request from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for allowing this derogation is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments! Please see reply to Comment 2997.

	3056
	Date: 2020/07/15 17:20
Content:
Hazard or exposure;
Environmental emissions;
Information on alternatives;
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: DIC Corporation
Org. country: Japan
Attachment:
<redacted> 
Privacy comment: Contains technical details on the manufacture of flat panel screens and details on supply chain that would be detrimental to DIC Corporation's interests if widely disseminated.
	Comment:
DIC Corporation is a maker of fluorochemical and acrylic polymer based surfactants having C6 telomer groups.
Our products are not PFHxA itself but fall into the definition of PFHxA precursors.
DIC Corporation is a major supplier of fluorine-based surfactants in the market of materials for Flat Panel Displays (FPD) such as positive/negative type of photoresists and coating solutions for polarization films.  DIC Corporation sells the surfactants to makers of these materials who are located in east-Asia (Japan, Korea, Taiwan, China), not in the EU.
Because almost all of display products are made outside of the EU, DIC’s surfactant is imported to the EU market as components of “Articles” of LCD products.
The quantity of our products imported to the EU region as a component of FPD panels is not so large: approx. 2 MT/year.
There is no concern that PFHxA and/or its related compounds should be generated or released from FPD products during use as the substance is firmly bound into the display screen layers. Furthermore, FPD panels are under strict regulatory management in the EU to avoid exposure during disposal (e.g. Directive 2012/19/EU on waste electrical and electronic equipment), and FPD panels are collected, decomposed and recycled or otherwise properly incinerated. 
There is great concern that the availability of FPD products in the EU will be affected by the proposed restriction. There is considerable technical difficulty with replacing C6 telomer-based surfactants and any alternative will require a long period of time to establish the performance through the supply chain. This process is likely to affect the supply of displays and monitors for airplanes, automotive, medical devices many other industrial applications.   
For the reasons given, an exemption from the current proposed restriction of PFHxA in the EU is requested for FPD panels manufactured using PFHxA related compounds and imported into the EU.

	
	
	Dossier submitter response:
Thank you very much for your comment on the restriction proposal. DS was not aware of your application of PFHxA and related substances. DS considered the information you provided when reconsidering the derogation proposal for semiconductors and electronic devices and is proposing a derogation for semiconductors and semiconductor related equipment for twelve years. 
In order to justify a derogation, it would be helpful to learn whether all FPD contain C6 telomers. Additionally, DS notes that you confirm the general availability of alternatives. In order to propose an adequate transition period DS would appreciate additional information, preferably a detailed substitution plan.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. The Dossier Submitter has proposed a 7-year derogation (increased threshold for PFHxA and its salts and PFHxA-related substances) for fluoropolymer coating of electronic devices. RAC evaluated the proposed derogation from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments and the information on this use. It is important that all uses that will be impacted by the restriction are identified. We note that information on this use was submitted only by very few respondents in the consultation on the dossier. Hence is not clear how wide this use is and whether suitable alternatives may have been found already. To be able to evaluate whether a derogation is justified, it would be necessary to have information on the socioeconomic impacts expected from the restriction and the availability of suitable alternatives for the use of the substance (including why it may be specifically difficult to find alternatives in this use, and what is the extent of search made).

	3057
	Date: 2020/07/16 12:18
Content:
Information on benefits
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Germany
Company name confidential: Yes 
 
	Comment:
ETFE fulfills required chemical and temperature resistance on our products.

	
	
	Dossier submitter response:
ETFE itself is not targeted in this restriction proposal. The interlink between the use of ETFE and PFHxA, its salts and related substances is not clear for the DS. DS assumes, that PFHxA, its salts or related substances may occur as residue in the ETFE-fluoropolymer. More information on this issue would have been appreciated.  This information would be beneficial for further discussions regarding the C6 thresholds in polymers or possible derogations.
DS proposes a broad derogation for fluoropolymers for this restriction proposal now but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional available information, these proposals might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers such as ETFE are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.

	3058
	Date: 2020/07/17 03:17
Content:
Environmental emissions;
Information on alternatives;
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Japan
Company name confidential: Yes 
 
	Comment:
We propose the following regulations regarding PFHxA and related substances contained in water-based ink products for inkjet printing equipment.
Suggestion
1. Water-based ink products for inkjet printing equipment are not subject to regulation (same as LATEX ink) human impact, environmental impact is nil 
2. When regulated, non-conforming ink products have a switching grace period of 10 years or more    
Development element 1, An alternative ink development: more than 5 years
Development element 2, Printing equipment development supporting alternative ink: 3 years or more
~Explanation~ 
□Overview of the use of PFHxA related substances
　· One raw material of the water-based ink for ink-jet printing equipment, PFOA used as replacements for such
　- The target substance content rate in ink is less than 0.05%
    -The substance of Law required test results in persistent ( P) has been confirmed,
 but bioaccumulation (B), toxic (T) is low
・Ensure the reliability of ink jet printing equipment and control the density unevenness of the media.
□Human body effect 　-No effect
Target substances are transferred to paper, which is a medium, by inkjet printing
- 1, printing at the time >> human body contact risk of name not Never touch the ink directly during printing
- 2, maintenance, service of time >> human body contact risk is low
　　Low risk of exposure due to automatic maintenance and work by service personnel wearing
　　 protective equipment
 
□Environmental impact-developed countries of the affected by the recycling system is none
　　　Printing equipment (residual ink inside the printing equipment)
　　　　· For discard disposal of printing equipment we have implemented the appropriate 
　　　　　recycling and incineration disposal by a professional collection agency
　　　　・The ink cartridge ( residual ink in the cartridge ) is suitable as a plastic product.
　　　　　Since it is incinerated, there is no concern about environmental pollution of rivers and soil.
　　　Printed matter
　　　　・For the method of discarding printed materials, use an appropriate collector or recycler
　　　　　Since incineration and recycling are the mainstream, the impact on soil and rivers is extremely low.
 
□ Response to non-conforming products
　　Need grace period for replacement of printing equipment　
　　If sales of non-compliant ink products that are not compliant with the relevant laws and regulations are 
   prohibited 
Large amount of machine waste occurs due to replacement of printing equipment (impact on the environment)
　~ Market trend forecast ~
　　Step1  Sales regulations
               You can no longer purchase incompatible ink products　
       Step2 Utilization of non-genuine ink
　　　　Expensive use of non-genuine products in order to continue to use the printing equipment to
              Printer-Because it is out of the manufacturer's warranty category,
             Because the printer is out of the manufacturer's warranty category, the printer cannot receive quality 
           maintenance services from the manufacturer.
　 Step3 Product life of the printing device will be shortened and replacement of the device (discarding the old 
              printing device) will be accelerated.
　　　　　　　　Concerns about impact on exhaust pollution
□ Need a grace period for the development period
　　System required to follow the regulations switching of the grace period:10 years (below 1 + 2 )　
　　1. New development of compatible ink (more than 5 years)
　　2. Development of printing equipment that matches compatible ink (3 years or more)
　　　
(Current situation)
Material examination for compatibility of reliability of inkjet printing equipment and image quality in ink products
　　As alternative materials we are studying materials other than fluorine-based compounds, but at the moment there are no materials with similar functions.
　( Multi-product more , hurdle of the technical aspects also high, prospects of development review period can’t be planning )

	
	
	Answer to specific info request 9:
Use: Printing for textiles
Transition period: 10 years or more

	
	
	Dossier submitter response:
Thank you for your comment. There are alternatives for water-based inks available (e.g. siloxanes and solvent based or UV curable mixtures). Therefore, a prolonged transition period is not justified. 
Release of PFHxA-related substances from printing inks can occur during the whole life cycle. These substances are then degraded to PFHxA under environmental conditions. Effects of PFHxA might occur with delay and are not limited to the present time, but will also be an issue for future generations as PFHxA will remain for decades to centuries. At the point of time the effects are triggered, it will be, however, very difficult to reverse the effects due to the irreversibility of the exposure. Since consequences of an underestimation of adverse effects are not reversible by regulatory action later on, it is important that releases are reduced to a minimum.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants have very functional properties for various applications, including printing inks. Your derogation request has been considered by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogating this use is performed by SEAC. 
RAC agrees with the Dossier Submitter that there is a hazard and risk posed by PFHxA, its salts and related substances.

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk67381756]Thank you for your comments. According to the information provided in the restriction dossier, alternatives for water-based printing inks are available. We surmise that the existing alternatives may not be fully suited to different processes, however full information on the lack of performance is missing. To propose a derogation, we would need information on the properties necessarily required but not found in alternatives, i.a. why suitable alternatives are specifically difficult to find in each specific use, and/or how wide the search for alternatives has been, to fully evaluate the case.
Since RAC concludes that the use is wide dispersive and emissions cannot be minimised by means other than a restriction, we consider that evidence on substantial negative socio-economic impacts is needed to support any derogations. 

	3059
	Date: 2020/07/17 09:20
Type: BehalfOfAnOrganisation
Org. type: Industry or trade association
Org. name: Japan Auto Parts Industries Association (JAPIA)
Org. country: Japan
Attachment:


<redacted>

	Comment:
The Japan Auto Parts Industries Association (JAPIA) was established in August 1969 as a “public interest incorporated association” aimed at working to promote the auto parts industry of Japan. 
Since its reorganization in December 2011 as a “general incorporated association”, JAPIA has been engaging in various activities for the further development of the industry.
For automobile safety and comfortable driving, the high quality of each automobile part is a great contribution. The environmental situation in the auto parts industries ran into unprecedented difficulties such as structural change, promotion of international corporations, etc. However, JAPIA actively makes an effort towards these problems together with JAPIA member companies. 
The number of Japanese Automotive Suppliers are 6,700 companies with 686,000 people directly employed. The yearly sales is 290.2 billion euros. Automobile industries accounts for 17.5% of the total manufacturing shipment value in Japan. Automobile parts account for more than 50% of total automobile industry shipment value and half of them are from JAPIA member companies. 
1. Japan Auto Parts Industries Association (JAPIA) is concerned about the consequences of the current PFHxA restriction proposal.
Regarding the consequences of the current PFHxA restriction proposal, JAPIA supports the comments on the restriction proposal that Daikin Industries, Ltd submitted in their comment (No.2988) to ECHA on May 13, 2020. Please refer to paragraph 5. 
Fluoropolymers, which include both fluoroelastomers and fluoroplastics, are generally prepared by emulsion polymerization using an emulsifier, which used to be PFOA. 
According to the regulation of PFOA, the downstream makers understand that the substances used in emulsifier are shifted to fluorchemicals substances having lower carbon numbers, and PFHxA is mainly used in the substances. 
At the present, we confirm with our downstream makers that it is not possible to replace with an alternative technology to fluorchemicals free. It is necessary to discuss the alternative technology with upperstream makers, not from downstream makers such as JAPIA. 
The PFHxA restriction proposal has a huge impact to the Automobile Industry, Construction and Machinery Industry as well as many other sectors.  
The transitional period of 18 months is too short to give a chance to the Chemical Industry to develop new technologies comparable to the existing fluoropolymers. A certain period of evaluation time is needed even if the Chemical Industry succeeds to develop new technologies in this case. A minimum of 10 to 15 years is required.
In order to restrict PFHxA and fluorchemicals substances, alternative substances should be safe and environmentally-friendly.  Therefore, the restrictions should compare between PFHxA and fluorchemicals substances and the environmental impact of alternative substances, and also should take into consideration for the usage stage of vehicles, not only for alternative substances and production of materials. 
The threshold value of the current PFHxA restriction proposal for automobile is too low. It should be 1000ppm for the fluoropolymers in a similar manner to SVHC (Substance of Very High Concern) substances.  Exempted materials should provide a wide range for continuing the production of PFHxA and fluorchemicals in automobile parts that are needed for the Automobile Industry such as high-performance fluoroplastics and it also should water and oil repellents as well as fluoroelastomers and greases in the very least. Additionally, the exemption also needs to be extended to articles manufactured with the above materials. 
2. PFHxA used in automobile parts
Fluoropolymers, which include both fluoroelastomers and fluoroplastics, are widely used in automotive parts because they have excellent heat resistance and electrical properties, as well as non-adhesive and non-abrasive properties. In addition, the Fluoropolymers make a great contribution to improving combustion efficiency and automobile safety.
The main applications of fluoropolymers used in automotive parts can be found in about 78 products such as Drive unit, Hose, O-ring, Oil seal, Gasket, O2 sensor, Power cable, Break pad, Seat, Pinwheel, Bonnet and Acoustic absorbent material among others. Please see the attached “Parts list using PFHxA by JAPIA2”. 
3. Purpose of PFHxA used in automobile parts
The main materials and its purpose of use of PFHxA in automobile parts are as follows; Fluoroelastomers used in parts that require heat resistance and chemical resistance, low permeability and fuel/oil resistance, Fluoroplastics used in parts that require heat resistance and chemical resistance, Greases used in parts that require heat resistance and combustion prevention 
at contact point, and Water and oil repellents Used in parts that require abrasion resistance and chemical resistance.
4. Total amount of production volume and use of PFHxA
Please see the attached "Japan Auto Parts Industries Association (JAPIA) Response to ECHA Public Consultation".
5. Reference
Please see the attached "Japan Auto Parts Industries Association (JAPIA) Response to ECHA Public Consultation".

	
	
	Dossier submitter response:
See response to comment 2988 from Daikin Industries, Ltd. 
DS proposes a derogation for the use of fluoroelastomers in automotive parts. DS proposes a broad derogation for fluoropolymers for this restriction proposal now but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional available information, these proposals might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration limits for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC. With regard to the issues raised in comment 2988, please see our responses there. 

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.
Please also see our reply to comment 2988.

	3060
	Date: 2020/07/17 10:20
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Japan
Company name confidential: Yes 
 
	Comment:
I would like to know the definition of LATEX ink.
Reason: LATEX ink is exempt from regulation
I can not understand the reason why water-based ink is not excluded

	
	
	Answer to specific info request 1:
Aqueous ink containing PFHxA is used for textile printing

	
	
	Dossier submitter response:
(see also DS response to previous comment (comment 3058))
DS has information that for latex printing inks no alternative is available at the moment but in the process of development. Therefore, a temporary derogation was proposed. For water-based inks no derogation is justified as alternatives are available.

	
	
	RAC Rapporteurs comments:
Please see the reply provided by the Dossier Submitter. RAC has no further comments. 

	
	
	SEAC Rapporteurs comments:
We agree to the reply by the Dossier Submitter. Please see also our reply to Comment 3058.

	3061
	Date: 2020/07/17 10:29
Content:
Information on benefits
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Germany
Company name confidential: Yes 
 
	Comment:
Some applications can just run with this products because their mutual technical, electrical properties + its chemical resistance is unique in this combination.
This Polymers are very stable that allows us to reprocess this product in a very often without loosing its properties.

	
	
	Dossier submitter response:
Thank you for your comment. Unfortunately, the information you provide is to unspecific to grant an additional derogation on polymers.

	
	
	RAC Rapporteurs comments:
The comment is not specific enough. Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your participation. Unfortunately the comment is too unspecified to perform an evaluation and support any specific derogation request.

	3062
	Date: 2020/07/17 11:06
Content:
Scope or restriction option analysis;
Hazard or exposure;
Environmental emissions;
Description of analytical methods;
Other socio economic analysis (SEA) issues;
Transitional period;
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Industry or trade association
Org. name: Japan Electronics & Information Technology Industries Association (JEITA)
Org. country: Japan
 
	Comment:
General comments:
-The enforcement of PFOA's POPs regulations has just begun on July 4, 2020. As one of the alternatives to PFOA, PFHxA is used at various stages of many supply chains, regulation of PFHxA immediately after the initiation of PFOA regulation has a great impact.
PFHxA should not be a candidate of REACH regulation because PFHxA matches only one of three restriction criteria of REACH regulation, and also chemical content information is not provided to its supply chains as it is not listed on the SVHC list. Moreover, the time allowance to the enforcement is shorter and the exemptions are less than PFOA despite the proposal has same thresholds to PFOA. 
In addition to that PFHxA is not in the SVHC, the use amount of PFHxA is very small and the information of content to products (dispensing, mixtures, etc. ) is not currently provided to its supply chains as it is considered company’s know-how and/or confidential information. Upper suppliers has informed that they did not register CAS number in some case. Therefore analytical institutions can not perform a quantitative analysis due to the absence of standard samples and PFHxA content amount can not be known.
It is hard to believe that there will be realistic controls to the content of PFHxA which is used at various stages of many supply chains, because no PFHxA in SVHC list and no analytical method for 25ppb/1ppm threshold is established.
Threshold and Analytical method:
The propose regulation adopted the same threshold as PFOA, however there was no evidence of justification.
Also, no information is available on the official analytical method for PFHxA at 25 ppb/1 ppm.
In particular, in the case of PFHxA related substances, we are in a situation where major analytical institutions can not perform analysis to the materials due to no standard samples to identify the chemicals and quantitative value.
It is inappropriate to set the threshold value for PFHxA without establishing content analysis method, and absence of PFHxA measured content information may cause huge confusion to whole supply chain when lower stream of supply chain require the information.
Conducting risk assessment to define appropriate threshold values which match to the risk and practical analysis method is strongly requested. Further, the analysis method and the threshold values need to be assessed by Socio-Economic Assessment.
Where no alternative is available:
Although it is recognized in Annex XV that there is no alternatives for semiconductor uses, a time-limited derogation for seven years for semiconductors is set in the proposal. The Annex also mentioned quote “efforts are undertaken by industry to identify fluorine-free alternatives and to integrate them into production processes”, however since PFHxA has various uses in semiconductors industry, and there is no reason to expect a replacement in 7 years. We strongly request no-time-limited derogation for semiconductor uses as there is no alternative available as of now. As described below in “About Semiconductor”, we also strongly request for re-consideration for exemptions for semiconductor.
Regarding Semiconductor device:
There is a fundamental misunderstanding in Annex XV dossier 2.5.1.1 Semiconductors quote “Because PFHxA-related substances are only used in manufacturing and are not present in the final product, it would be reasonable to expect that parts of the production would be replaced by imported articles“.
The PFHxA containing materials remains in the final product in the following cases;
(Note : Not all cases are listed below as there are so many semiconductor applications.)
In some semiconductor products such as CMOS image sensor has three color films (Red, Green and Blue) which formed by photolithography process and remain in the products, and these films contains PFHxA as a surfactant. Some planarization film for semiconductor also contain PFHxA based surfactant and remains in the products. 
Thus we strongly request exemption for semiconductor(including compound semiconductor) itself and no-time-limited derogation for the various use of semiconductor process such as process agents for the photolithography process, etching process and cleaning fluids.

	
	
	Answer to specific info request 1:
There is a fundamental misunderstanding in Annex XV dossier 2.5.1.5 Semiconductors quote “Short-chain perfluorinated substances are not becoming part of the final product (the microchip)“.
The PFHxA containing materials remains in some final product of semiconductor and correctively the sentence should be “Short-chain perfluorinated substances are sometimes becoming part of the final product (the microchip)”
The PFHxA containing materials remains in the final product in the following cases;
(Note : Not all cases are listed below as there are so many semiconductor applications.)
In some semiconductor products such as CMOS image sensor has three color films (Red, Green and Blue) which formed by photolithography process and remain in the products, and these films contains PFHxA as a surfactant. Some planarization film for semiconductor also contain PFHxA based surfactant and remains in the products. 
Further, semiconductor industry uses PFHxA for various purposes as be described  in  ‘2.5.1.5 Semiconductors', quote “The semiconductor industry uses PFASs as process agents for the photolithography process, etching process and furthermore in cleaning fluids.”  
As be described in the same session, quote “Moreover, even within the semiconductor industry technologies are not consistent. Alternatives that work for one application or one company, will not necessarily work for another application or another company. Currently the semiconductor industry does not see an option to substitute the fluorine chemistry from their processes immediately.”, it means the alternative might be found for a particular application, however this doesn’t mean that the alternative applicable to other applications. All different applications need to have fine tuning and certifications for each dedicated alternatives. Thus it is difficult to foresee when replacement will complete.
Socio-economic aspects;
In the session “ANNEX XV RESTRICTION REPORT E.2.2.5. Economic and other impacts”, it’s said that “Currently the semiconductor industry does not see an option to substitute the fluorine chemistry from their processes immediately. If uses in the manufacturing of semiconductors are included in the scope of the restriction severe economic impacts are expected.” 
As be quoted, despite the fact that there is no prospect of alternatives to PFHxA from material suppliers at present, if the substances are subject to the restricted substances as proposed this time and the regulation is enforced 18 months after the publication of the official gazette, Supplying components upstream in the supply chain, such as imaging sensors semiconductors, becomes difficult and has a tremendous impact on the very wide range of industries in which they are used.
This means the affected category will be camera, cell phone, automotive/transportation, security, medical, production equipment and management/control system, and it will cause huge economic impact. As automotive/transportation, medical and management/control system requires 20-years repair parts support, If this official gazette were issued without any amendment, the supply for maintenance of the products would be cut off, and it would inevitably have a serious adverse effect on traffic safety and human life. In other words, the restriction of PFHxA for semiconductor products will give a serious adverse effect on entire EU social infrastructure. 
The monetary impact of this regulation on socio-economics is expected to be enormous because it covers a wide range of industrial fields and the degree of impact is uncertain, but it is difficult to estimate.
In case of semiconductor, even if an alternative is found, the following things need to be considered;
 1. The alternative can not be replaced instantly because the characteristics of the alternative must be identical to the existing one, and quality/reliability test must be passed, and the technical process for obtaining the applicable safety standard certification must be taken if necessary.
 2. It takes a lot of time and money to guarantee the reliability and robustness of the semiconductor product. Management processes and costs are also incurred to manage these technical processes. Such technical processes occur in each of the relevant long supply chains and such processes are not only expensive, but also takes a considerably long time.
 3. The derogation period for semiconductor products which containing PFHxA must be more than 20 years due to its 20-years repair parts requirement for automotive/transportation, medical and management/control system.
Risk（Human Health or Environment）
1. All semiconductor manufacturing processes using PFHxA containing materials are performed within the closed environmental infrastructure, thus the risk of “the release is considered as very low” as be described in section ‘B.9.12.2’.
It also wrote that “The release of PFHxA, its salts and related substances from semiconductors during the service life is considered as very low.”
 2. Because the semiconductor is sealed by the package, and the total content is very small, exposure to humans from packaged semiconductors is usually unthinkable even if PFHxA is contained in the final product semiconductor itself.
Therefore, it is reasonable to consider that the use of PFHxA in semiconductors has an acceptable effect on the human health and environment.
Possibility of substitution:
‘E.2.2.5. Economic and other impact’ describes as follow; 
“This substitution process takes also time and can only be done once the well-defined chemical structure, that is seen as the alternative, has been identified (hence, only after the step of an identification of a clear chemical alternative on a chemical level, real feasibility testing can be initiated). It is assumed that this process will take more than five years. If no such substitute is found to be available, R & D will have to look for alternative chemistry or processes and the time period needed for an invention cannot be estimated.“
As stated above, be quoted from ‘E.2.2.5. Economic and other impact’, in the semiconductor industry, alternative products having the same technical properties (characteristics, quality, etc.) as they are now available are not available. For this reason, a substitute for mass production is currently unavailable, and the prospect is not even clear.
In “E.2.2.5. Economic and other impact”, there is only a description of “more than 5 years” without any evidence. Despite the recognition that "the time period needed for an invention cannot be estimated," it is inappropriate to propose a limited period of seven years for semiconductors in view of the situation of the above substitutes.
In the case of PFOS, the switching period could be estimated because there was already an alternative PFOA, but there is no reason to find that this switching period is appropriate because no alternative has been found in PFHxA. 
Even if semiconductors could be replaced, it would be insufficient in 5-7 years to reach every corner of the long supply chain. 
Furthermore, if a semiconductor alternative is made but the performance is not exactly the same, the downstream final product manufacturer needs to start over from the design, and even if it has the same performance, it takes a long time to verify it. 
For repair parts related to automobiles/transportation, medical care, manufacturing equipment, and management/control, a PFHxA-containing derogation period is required for 20 years or more.
Require additional exemption:
As PFHxA application for semiconductor industry varies widely, we strongly request that no limiting intended use and also request exemption for semiconductor(including compound semiconductor) itself and no-time-limited derogation for the various use of semiconductor process such as process agents for the photolithography process, etching process and cleaning fluids, like as the following exemptions;
COMMISSION REGULATION (EU) 2017/1000 
“6. Point 2(c) shall not apply to: 
(a) articles placed on the market before 4 July 2020; 
(b) implantable medical devices produced in accordance with point 4(d)(i); 
(c) articles coated with the photographic coatings referred to in point 4(d)(ii); 
(d) semiconductors or compound semiconductors referred to in point 4(d)(iii).’ “

	
	
	Answer to specific info request 7:
Please refer the comment in ‘1:Additional uses’ in above.
In semiconductors, there are many cases where PFHxA substitute substances are not in sight because properties such as performance and quality cannot be obtained. We strongly request that the regulators consider appropriate exemption and their derogation from a socio-economic point of view, and that no deadline be set if alternatives are not clear.

	
	
	Answer to specific info request 8:
Please refer the comment ‘1:Additional uses’ in above. 
Semiconductor industry uses PFHxA for various purposes such as process agents for the photolithography process, etching process and furthermore in cleaning fluids, and the PFHxA containing materials remains in some final product of semiconductor. 
The PFHxA containing materials remains in the final product in the following cases;
(Note : Not all cases are listed below as there are so many semiconductor applications.)
In some semiconductor products such as CMOS image sensor has three color films (Red, Green and Blue) which formed by photolithography process and remain in the products, and these films contains PFHxA as a surfactant. Some planarization film for semiconductor also contain PFHxA based surfactant and remains in the products. 
In the semiconductor industry, alternative products having the same technical properties (characteristics, quality, etc.) as they are now available are not available. For this reason, a substitute for mass production is currently unavailable, and the prospect is not even clear.
Despite the fact that there is no prospect of alternatives to PFHxA from material suppliers at present, if the substances are subject to the restricted substances as proposed this time and the regulation is enforced 18 months after the publication of the official gazette, Supplying components upstream in the supply chain, such as imaging sensors semiconductors, becomes difficult and has a tremendous impact on the very wide range of industries in which they are used.
This means the affected category will be camera, cell phone, automotive/transportation, security, medical, production equipment and management/control system, and it will cause huge economic impact. As automotive/transportation, medical and management/control system requires 20-years repair parts support, If this official gazette were issued without any amendment, the supply for maintenance of the products would be cut off, and it would inevitably have a serious adverse effect on traffic safety and human life. In other words, the restriction of PFHxA for semiconductor products will give a serious adverse effect on entire EU social infrastructure. The monetary impact of this regulation on socio-economics is expected to be enormous because it covers a wide range of industrial fields and the degree of impact is uncertain, but it is difficult to estimate.

	
	
	Answer to specific info request 9:
Please refer the comment ‘1:Additional uses’ in above.
In the semiconductor industry, alternative products having the same technical properties (characteristics, quality, etc.) as they are now available are not available. For this reason, a substitute for mass production is currently unavailable, and the prospect is not even clear.
In “E.2.2.5. Economic and other impact”, there is only a description of “more than 5 years” without any evidence. Despite the recognition that "the time period needed for an invention cannot be estimated," it is inappropriate to propose a limited period of seven years for semiconductors in view of the situation of the above substitutes.
Even if semiconductors could be replaced, it would be insufficient in 5-7 years to reach every corner of the long supply chain. Furthermore, if a semiconductor alternative is made but the performance is not exactly the same, the downstream final product manufacturer needs to start over from the design, and even if it has the same performance, it takes a long time to verify it. 
For repair parts related to automobiles/transportation, medical care, manufacturing equipment, and management/control, a PFHxA-containing derogation period is required for 20 years or more. 
If PFHxA is restricted as current proposal, supplying components upstream in the supply chain, such as imaging sensors semiconductors, becomes difficult and has a tremendous impact on the very wide range of industries in which they are used.
This means the affected category will be camera, cell phone, automotive/transportation, security, medical, production equipment and management/control system, and it will cause huge economic impact. As automotive/transportation, medical and management/control system requires 20-years repair parts support, If this official gazette were issued without any amendment, the supply for maintenance of the products would be cut off, and it would inevitably have a serious adverse effect on traffic safety and human life. In other words, the restriction of PFHxA for semiconductor products will give a serious adverse effect on entire EU social infrastructure. 

	
	
	Answer to specific info request 10:
Please refer the comment ‘1:Additional uses’ and ‘9: For uses where substitution is possible now, or uses where substitution is not possible now, but it is expected to become possible within a short to medium timeframe:’ in above.
In the semiconductor industry, alternative products having the same technical properties (characteristics, quality, etc.) as they are now available are not available. For this reason, a substitute for mass production is currently unavailable, and the prospect is not even clear.
Even if semiconductors could be replaced, it would be insufficient in 5-7 years to reach every corner of the long supply chain. Furthermore, if a semiconductor alternative is made but the performance is not exactly the same, the downstream final product manufacturer needs to start over from the design, and even if it has the same performance, it takes a long time to verify it. For repair parts related to automobiles/transportation, medical care, manufacturing equipment, and management/control, a PFHxA-containing derogation period is required for 20 years or more.
In case quality degradation occurs, it will give huge impact on wide range of industries which use image sensing semiconductor because they are placed in upper stream of long supply chain for various of electronic products. Namely the affected category will be camera, cell phone, automotive/transportation, security, medical, production equipment and management/control system, and it will cause huge economic impact.
As automotive and medical requires 20-year maintenance guarantee, if this official gazette were issued without any amendment, the supply for maintenance of the products would be cut off, and it would inevitably have a serious adverse effect on traffic safety and human life. In other words, the restriction of PFHxA for semiconductor products will give a serious adverse effect on entire EU social infrastructure.

	
	
	Answer to specific info request 12:
Please refer the comment ‘1:Additional uses’ and ‘9: For uses where substitution is possible now, or uses where substitution is not possible now, but it is expected to become possible within a short to medium timeframe:’ in above.
Despite the fact that there is no prospect of alternatives to PFHxA from material suppliers at present, if the substances are subject to the restricted substances as proposed this time and the regulation is enforced 18 months after the publication of the official gazette, supplying components upstream in the supply chain, such as imaging sensors semiconductors, becomes difficult and has a tremendous impact on the very wide range of industries in which they are used. Namely the affected category will be camera, cell phone, automotive/transportation, security, medical, production equipment and management/control system, and it will cause huge economic impact. Furthermore as automotive and medical requires 20-year maintenance guarantee, if this official gazette were issued without any amendment, the supply for maintenance of the products would be cut off, and it would inevitably have a serious adverse effect on traffic safety and human life. In other words, the restriction of PFHxA for semiconductor products will give a serious adverse effect on entire EU social infrastructure. The monetary impact of this regulation on socio-economics is expected to be enormous because it covers a wide range of industrial fields and the degree of impact is uncertain, but it is difficult to estimate.
In case of semiconductor, even if an alternative is found, the following things need to be considered;
 1. The alternative can not be replaced instantly because the characteristics of the alternative must be identical to the existing one, and quality/reliability test must be passed, and the technical process for obtaining the applicable safety standard certification must be taken if necessary.
 2. It takes a lot of time and money to guarantee the reliability and robustness of the semiconductor product. Management processes and costs are also incurred to manage these technical processes. Such technical processes occur in each of the relevant long supply chains and such processes are not only expensive, but also takes a considerably long time.
 3. The derogation period for semiconductor products which containing PFHxA must be more than 20 years due to its 20-years repair parts requirement for automotive/transportation, medical and management/control system.

	
	
	Answer to specific info request 13:
Please refer the comment ‘1:Additional uses’ in above.
No information is available on the official analytical method for PFHxA at 25 ppb/1 ppm.
In particular, in the case of PFHxA related substances, we are in a situation where major analytical institutions can not perform analysis to the materials due to no standard samples to identify the chemicals and quantitative value.
It is inappropriate to set the threshold value for PFHxA without establishing content analysis method, and absence of PFHxA measured content information may cause huge confusion to whole supply chain when lower stream of supply chain require the information.
Conducting risk assessment to define appropriate threshold values which match to the risk and practical analysis method is strongly requested. Further, the analysis method and the threshold values need to be assessed by Socio-Economic Assessment.

	
	
	Dossier submitter response:
Thank you very much for further commenting on this restriction proposal. With regard to your remarks about the missing SHVC identification of PFHxA, its salts and related substances please refer to the answer to your first comment. Furthermore, thank you for bringing to DS’s attention, that in some cases PFHxA related substances in fact do remain in the semiconductor product. This was adjusted in the background document for the restriction proposal. The new information you provided and your request for a 20 years derogation for spare parts have been considered when reconsidering the derogation proposal for semiconductors.
DS is aware on difficulties in analytical investigation of complex matrices, especially over the supply chain. However, there are reliable analytic methods already available to analyse content of PFHxA its salts and related substances. The analytical methods itself are not substantial different from analysing PFOA its salts and related substances (see last table in Annex of Background Document Part 2, Appendix E.1.(Overview of methods for extracting and analysing PFHxA, its salts and related substances as well in environmental compartments as in products and articles)). DS is aware that especially extraction methods and sample processing influence the analytical results significantly. DS also sees the need of standardisation of these methods and appreciates any efforts going into that direction.


	
	
	RAC Rapporteurs comments:
Thank you for your comment. 
According to Article 67 of the REACH Regulation[footnoteRef:6], a new restriction can be introduced “when there is an unacceptable risk to human health or the environment, arising from the manufacture, use or placing on the market of substances, which needs to be addressed on a Community-wide basis […]”.  [6:  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC] 


This proposal explains why persistence and mobility in combination with other properties, including adverse effects, justify the proposed restriction and why risks are not hypothetical based on the properties of the substance.

The risk assessment of PFHxA contained in this proposal applies the ‘case-by-case’ approach described in paragraph 0.10 of Annex I to the REACH Regulation[footnoteRef:7], i.e. where a standard risk assessment is not considered to be appropriate. The Background Document of the restriction proposal has provided justifications why a conventional quantitative risk assessment approach has not been applied. RAC agrees with the approach in its opinion. A REACH restriction is not limited to substances having legally set hazard properties, such as those underpinning SVHC or CLH. Other hazards and risks can be considered (e.g. for mobility), where justified. [7:  Paragraph 0.10 of Annex I to REACH: “In relation to particular effects, such as ozone depletion, photochemical ozone creation potential, strong odour and tainting, for which the procedures set out in sections 1 to 6 are impracticable, the risks associated with such effects shall be assessed on a case-by-case basis and the manufacturer or importer shall include a full description and justification of such assessments in the chemical safety report and shall be summarised in the safety data sheet.”] 

RAC agrees with the Dossier Submitter that there is a hazard and risk from PFHxA, its salts and related substances (degrading to the terminal end-product PFHxA) warranting a minimization of emissions (see opinion). Due to the difficulties to remediate contaminated matrices such as water and soil, any effects would be very difficult to reverse. A derogation for 12 years for semiconductors has been proposed by the dossier submitter. RAC evaluated derogation requests proposed by the Dossier Submitter or raised by stakeholders in the consultation from an emissions/emission minimisation perspective. RAC supports a time-limited derogation for a maximum of 12 years until alternatives are available. Evaluation of proportionality and cost/benefit for restricting or derogating a used is performed by SEAC. RAC is aware of the technical challenges related to analysis of certain matrices and in particular for analysis of PFHxA-related substances, and acknowledges the lack of standardised methods (including the sample extraction process). This issue, however, applies for all so far regulated PFASs and should not hinder a restriction specifically for PFHxA. RAC supports the development of standardised protocols for analysis of PFHxA and PFHxA-related substances.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. We agree that a prolonged transition period is necessary for semiconductors. After the consultation on the dossier, the Dossier Submitter suggested a general time-limited derogation of semiconductors for 12 years based on the information provided. SEAC notes that RAC supports this derogation as emissions are expected to be minimised by other means than a restriction. Furthermore, SEAC notes that information on restriction-related costs indicates potentially high socioeconomic impacts. Even though uncertainties remain, SEAC considers that a restriction for this use without a longer transition period is likely not proportionate at present and therefore supports a transition period of 12 years as well.
We note your claim that the transition period should be even longer than this. We consider that the available information on alternatives and possible timelines does not support such conclusion at this point. We note that the Dossier Submitter recommends the European Commission to monitor the situation after the entry into force of the restriction and we agree that this would be desirable.
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Privacy comment: Reason for confidentiality is protection of commercial interests as well as intellectual property.
	Comment:
We have recognized that ECHA will start public consultation for the draft of undecafluorohexanoic acid (PFHxA), its salts and related substances restriction.
We emphasize the specific ink cartridges for printing to be exempted to avoid supply stop for the printers which have already been imported in the European Union. 
Supplemental information will be attached as confidential.

	
	
	Answer to specific info request 1:
Provided as supplementary confidential information.

	
	
	Answer to specific info request 7:
Provided as supplementary confidential information.

	
	
	Answer to specific info request 8:
Provided as supplementary confidential information.

	
	
	Dossier submitter response:
Thank you for the confidential information on printing inks and ink cartridges.
DS notes the request for a derogation of specific ink cartridges but is not able to discuss the request without additional specific information. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants have very functional properties for various applications, including printing inks. Time-limited derogations for certain printing inks have been proposed by the dossier submitter. RAC evaluated these proposed derogations as well as derogations requests raised in the consultation by stakeholders from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit of restricting or derogating a use from the restriction is performed by SEAC. 

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. We agree to the reply by the Dossier Submitter.
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	Comment:
Please refer to our attachment.

	
	
	Answer to specific info request 1:
Please refer to our attachment.

	
	
	Answer to specific info request 12:
Please refer to our attachment.

	
	
	Dossier submitter response:
Thank you for your comment, the DS has considered your information.
With regard to the listed requests for derogations (response to question 1):
It is unclear why for awnings in addition to water repellence (which can be achieved with fluorine-free alternatives) oil repellence is needed. DS acknowledges that dirt repellence might be beneficial for aesthetic reasons but there is a lack of data on decrease of lifetime. For some outdoor applications as well as interior textiles, also non-textile solutions might be considered. For interior textiles such as furniture also alternative designs resulting in removable and washable textile parts could result in an increase of lifetime.
In order to decide on additional derogations more information is needed than presented in section III. Other stakeholders have submitted more information on uses in section III which have been added to the background document.
Regarding your discussion of the essential use concept DS would like to clarify that the term is used in the background document but no derogation has been proposed or denied with recourse to the concept.
Regarding your request for derogations due to lack of alternatives with equivalent functional performance please note that availability of alternatives is only one of several aspects to be considered for a restriction. Secondly, alternatives with less functional performance might still be suitable for users.
Substantial toxic effects have been documented in several studies as summarized in chapter B.5. “Human health hazard assessment” of the restriction proposal report. These include endocrine effects, such as decreased levels of thyroid hormones, nasal lesions, decreased foetal body weight gain, and kidney papillary necrosis. The corresponding DNELs range from 0.03 – 1 mg/kg bw/d. As stated in chapter 2.5.2, exposure estimates are still below these levels. PFHxA has been demonstrated to accumulate in the human body leading to comparable levels as PFOS (Perez et al., 2013). In fact, PFHxA is the most prevalent PFAS in human brain, reaching higher levels than PFHxS or any other PFAS. PFHxA was also the dominant perfluorinated compound in human liver, showing a higher median concentration (68.3 ng/g) than PFOS (41.9 ng/g). High median concentrations have also been detected in the human lung (207 ng/g). Thus, with a rising environmental concentration of PFHxA serious human health impacts cannot be excluded. Without the proposed restriction on PFHxA, precursors and related substances, an increased production, environmental burden and human exposure are expected as emissions add up from past present and future. PFHxA is efficiently distributed in the environment and can be found in remote areas. Contamination is not restricted to the point of source of contamination. End of pipe solution such remediation are therefore not efficient. Drinking water and food crop can be a constant source for human exposure. Effects of PFHxA might occur with delay and are not limited to the present time, but will also be an issue for future generations as PFHxA will remain for decades to centuries. At the point of time the effects are triggered, it will be, however, very difficult to reverse the effects due to the irreversibility of the exposure. Since consequences of continued (and extended) use and both, increased human and environmental exposure will not be reversible by regulatory action later on, it is important that releases are reduced to a minimum. 
Concerning the manageability of emissions and several techniques to remove PFHxA mentioned in your comment, please see chapter B 4.6. where DS discusses several techniques for the removal from the environment. Please note that despite its effectiveness, reverse osmosis is the most costly method for removal. Also disposal of the remaining concentrate, which will contain the rejected PFASs, adds to the cost of operation of these systems. For municipal wastewater treatment plants for instance as a source of PFHxA and PFHxA related substances this is hardly implementable. Please note that PFHxA and its related substances are emitted from several diffuse sources. 

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Our response is similar as to the response to your previous comment (3018). 
According to Article 67 of the REACH Regulation[footnoteRef:8], a new restriction can be introduced “when there is an unacceptable risk to human health or the environment, arising from the manufacture, use or placing on the market of substances, which needs to be addressed on a Community-wide basis […]”.  [8:  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC] 


This proposal explains why persistence and mobility in combination with other properties, including adverse effects, justify the proposed restriction and why risks are not hypothetical based on the properties of the substance.

The risk assessment of PFHxA contained in this proposal applies the ‘case-by-case’ approach described in paragraph 0.10 of Annex I to the REACH Regulation[footnoteRef:9], i.e. where a standard risk assessment is not considered to be appropriate. The Background Document of the restriction proposal has provided justifications why a conventional quantitative risk assessment approach has not been applied. RAC agrees with the approach in its opinion. A REACH restriction is not limited to substances having legally set hazard properties, such as those underpinning SVHC or CLH. Other hazards and risks can be considered (e.g. for mobility), where justified. [9:  Paragraph 0.10 of Annex I to REACH: “In relation to particular effects, such as ozone depletion, photochemical ozone creation potential, strong odour and tainting, for which the procedures set out in sections 1 to 6 are impracticable, the risks associated with such effects shall be assessed on a case-by-case basis and the manufacturer or importer shall include a full description and justification of such assessments in the chemical safety report and shall be summarised in the safety data sheet.”] 

RAC agrees with the Dossier Submitter that there is a hazard and risk from PFHxA, its salts and related substances (degrading to the terminal end-product PFHxA) warranting a minimisation of emissions (see opinion). Due to the difficulties to remediate contaminated matrices such as water and soil, any effects would be very difficult to reverse. Different options than the restriction have been discussed and evaluated by the Dossier Submitter and, subsequently, by RAC. The proposed restriction has by RAC been considered the most efficient measure to minimise emissions to the environment. Your comments related to emissions have been considered by RAC. Evaluation of proportionality and cost/benefit is performed by SEAC. Regarding remediation, please see response to comment 3018. RAC is aware of the technical challenges related to analysis of certain matrices and in particular for analysis of PFHxA-related substances, and acknowledges the lack of standardised methods (including the sample extraction process). This issue applies for all so far regulated PFASs and should not hinder a restriction specifically for PFHxA, its salts and related substances. RAC supports the development of standardised protocols for analysis of PFHxA and PFHxA-related substances.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. In addition to RAC’s response above, SEAC notes that comments provided are referring to costs of the restriction having been largely underestimated. SEAC is aware that the socioeconomic assessment in the dossier is incomplete, this being valid also for cost information. We find that this is partly due the wide scope of the restriction proposal, but we note that the Dossier Submitter has made considerable efforts to collect information. Further relevant information was submitted in the consultation and SEAC was not confined to the dossier in its evaluation. These aspects are reflected in SEAC’s opinion.   
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<redacted>
Privacy comment: Confidential Business Information
	Comment:
Please see non-confidential attachment.

	
	
	Answer to specific info request 1:
Please see non-confidential and confidential attachments.

	
	
	Answer to specific info request 8:
Please see non-confidential and confidential attachments.

	
	
	Answer to specific info request 9:
Please see non-confidential and confidential attachments.

	
	
	Answer to specific info request 10:
Please see non-confidential and confidential attachments.

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellence is essential to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council. DS is aware on difficulties in analytical investigation of complex matrices. However, there are reliable analytic methods already available to analyse content of PFHxA, its salts and related substances. The analytical methods itself are not substantial different from analysing PFOA, its salts and related substances. DS refers to the last table in the Annex of BD part 2 (overview of methods for extracting and analysing PFHxA, its salts and related substances as well in environmental compartments as in products and articles). DS is aware that especially extraction methods and sample processing influence the analytical results significantly. DS also sees the need of standardisation of these methods and appreciates any efforts going into that direction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction, such as specific categories of PPEs and filtration and separation media. Derogations proposed by the Dossier Submitter or requested by stakeholders, e.g. for technical textiles, have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC. 
Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. RAC is aware of the technical challenges related to analysis of certain matrices and in particular for analysis of PFHxA-related substances, and acknowledges the lack of standardised methods (including the sample extraction process). This issue applies for all so far regulated PFASs and should not hinder a restriction specifically for PFHxA, its salts and related substances. RAC supports the development of standardised protocols for analysis of PFHxA and PFHxA-related substances.

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. Please see our reply to Comment 2999. As to PPEs, we support the derogation for some categories of PPEs proposed by the DS. The scope thereof has been revised to cover more product categories. We note that PPE specifically designed for use by the armed forces or in the maintenance of law and order are not covered by Regulation (EU) 2016/425; we agree that they should not be prevented from containing the targeted substances where necessary and we currently recommend a specific derogation for this use. We note the requests for derogation for automotive applications. We agree that there may be applications where derogating is justified, however, the information available is not sufficient to draw conclusions. Also, some of the issues seem to relate to fluoropolymers and we reckon that setting higher concentration limits for PFHxA, its salts and related substances in fluoropolymers as proposed may solve some of the related issues. We will look for more information on concentration limits of PFHxA, its salts and related substances in fluoropolymers in the consultation on the SEAC draft opinion. 
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<redacted>

	Comment:
Daikin Industries, Ltd. is a leading multinational air-conditioning and chemical company headquartered in Japan, and with a presence in several EU member states. Its chemicals division is specialized in the production of fluorochemicals, such as fluoropolymers, fluorotelomers, as well as fluorocarbons. 
In addition, Daikin is a member of PlasticsEurope’s Fluoropolymer Group (FPG), the Performance Fluoropolymer Partnership (PFP), as well as the Alliance for Telomer Chemistry Stewardship (ATCS). Daikin supports the comments on the restriction proposal that these three organisations have submitted to this public consultation. 
As expressed in our first contribution in May 2020, Daikin questions the restriction proposal’s legal and scientific validity due to deficiencies in the dossier’s risk justification. PFHxA is not PBT or vPvB. In addition, a proposal to identify PFHxA as SVHC based on equivalent level of concern to PBT/vPvB did not reach a consensus with ECHA Member State Committee and was withdrawn. Finally, alternatives and socio-economic implications are not sufficiently assessed. 
Daikin welcomes the opportunity to reply to this consultation with a second individual contribution and submit further details and input on our recommended changes to the proposal to restrict PFHxA, its salts and related substances under REACH. Confidential information is contained only in the confidential version, separated from this non-confidential version. 
Daikin has also identified significant gaps in the currently proposed exemptions. These gaps demonstrate that the restriction proposal lacks an appropriate assessment of the dossier’s socio-economic consequences and available alternatives.

	
	
	Answer to specific info request 1:
Daikin holds serious concerns about significant gaps in the currently proposed exemptions. These gaps demonstrate that the restriction proposal lacks an appropriate assessment of the dossier’s socio-economic consequences and available alternatives.
1.	Fluoropolymers
We advise to completely exclude the production, placing on the market and use of fluoroplastics and fluoroelastomers from the scope of this restriction, including mixtures and articles. However, in the case that it should nevertheless be decided to set and implement a more specific exemption with thresholds and conditions, the current scope and wording of the exemption point 11 for fluoroelastomers requires significant modifications.
1-1	Need for extension of exemption 11 to whole fluoropolymers, including fluoroplastics.
1-2	Need to include import and use of processing aid for the production of fluoroelastomers
1-3	Higher threshold needed
1-4	Need for exemption to cover articles
1-5	Wider range of industry sectors need to be covered 
2.	C6-side chain Fluorinated Polymers (Repellents)
Recommendations for 5 additional exemptions for textiles to protect workers properly.
2-1	Medical woven textiles 
2-2	Wider exemption for PPE
- Oil/fuel – Gas station, oil&gas drilling/production site, chemical/fire fighters, kitchen, etc
- Body fluids, chemicals – Emergency service (Fire fighters, ambulance crews, police etc),
- Outdoor/extreme conditions (cold/snow/heavy rain) – Professional athletes, rescue staff
2-3	Automotive
2-4	Filtration – industrial filters against fuel, chemicals, coal, nuclear, water, automotive paint etc
2-5 Military textile – Soldiers and police uniforms etc
For more detail, please find out attachment.

	
	
	Answer to specific info request 2:
This section is disclosed only on confidential basis.

	
	
	Answer to specific info request 3:
This section is disclosed only on confidential basis.

	
	
	Answer to specific info request 8:
Please refer our answers to Question 10.

	
	
	Answer to specific info request 10:
1.	Fluoropolymers
Fluoropolymers, including both fluoroelastomers and fluroplastics, are the only materials available that combine all the necessary properties and performance criteria – such as heat, chemical, oil resistance as well as low-permeability – that the downstream industries require in their applications. 
Non-fluorinated materials are often referred as alternatives to PFHxA grades. However, they result in significantly lower-performing products that do not meet users’ safety and quality standards. Even fluorinated, Daikin currently has no alternative substance to manufacture fluoroelastomers which would provide a better hazard profile as well as an equivalent performance.
 
In the absence of viable alternatives, the current restriction proposal iteself and the proposed exemptions put international competitiveness and operations of the entire European supply and value chain at risk.
2.	C6-side chain Fluorinated Polymers (Repellents)
Non-PFC is often named as alternatives of C6. However, there is no non-PFC available that offer the same properties with C6. In this section, gap of performance between C6 and non-PFC is discussed. The applications where only water repellency is needed can be substituted by non-PFC. However, where other properties i.e. oil/fuel/alcohol repellency and/or durability are needed, non-PFC cannot be alternatives to C6. In consequence, non-PFC is not sufficient to protect worker’s safety. 
For more detail, please find out attachment.

	
	
	Answer to specific info request 13:
As fluorochemical industry, former FluoroCouncil (now FPG with respect to European fluoropolymers) submitted each company’s methods during discussions on PFOA restriction. In addition, CEN/TS15968 (2010) and US FDA method C-010.01(Version 2019) can be used for both fluoropolymers and C6 side-chain fluorinated polymers.
Daikin would like to reiterate that there is currently no harmonised/established analytical method to measure PFOA/PFHxA impurities. In the absence of a standard analytical method, the setting of impurity level thresholds is very challenging. Moreover, lack of harmonised analytical method causes serious implementation / enforceability challenges on both industries and regulators, in case the restriction proposal is adopted in its current form.
For more detail, please find out attachment.

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellence is necessary to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, derogations should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council. DS proposes a broad derogation for fluoropolymers for this restriction proposal but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional available information these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 
During the preparation of the restriction proposal dossier your company informed the DS that 50 % of the polymers of the EU fluoroelastomer market is produced without the use of C6 polymerisation aids. There is only a very limited number of uses where the C6-fluoroelastomers are needed to meet certain EU standards. You also informed the DS about measured quantities of C6 in your products which enabled DS to propose the limit value of 150 ppm. In order to review this value DS would appreciate an explanation why a higher threshold is required now.
Another stakeholder provided information that he does not require a derogation for the production of his fluoroelastomers, i.e. he can meet the 1 000 ppb threshold.
DS is aware on difficulties in analytical investigation of complex matrices. However, there are reliable analytic methods already available to analyse content of PFHxA, its salts and related substances. The analytical methods itself are not substantial different from analysing PFOA, its salts and related substances. DS refers to the last table in the Annex of BD part 2 (overview of methods for extracting and analysing PFHxA, its salts and related substances as well in environmental compartments as in products and articles). DS is aware that especially extraction methods and sample processing influence the analytical results significantly. DS also sees the need of standardisation of these methods and appreciates any efforts going into that direction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. 
According to Article 67 of the REACH Regulation[footnoteRef:10], a new restriction can be introduced “when there is an unacceptable risk to human health or the environment, arising from the manufacture, use or placing on the market of substances, which needs to be addressed on a Community-wide basis […]”.  [10:  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC] 


This proposal explains why persistence and mobility in combination with other properties, including adverse effects, justify the proposed restriction and why risks are not hypothetical based on the properties of the substance.

The risk assessment of PFHxA contained in this proposal applies the ‘case-by-case’ approach described in paragraph 0.10 of Annex I to the REACH Regulation[footnoteRef:11], i.e. where a standard risk assessment is not considered to be appropriate. The Background Document of the restriction proposal has provided justifications why a conventional quantitative risk assessment approach has not been applied. RAC agrees with the approach in its opinion. A REACH restriction is not limited to substances having legally set hazard properties, such as those underpinning SVHC or CLH. Other hazards and risks can be considered (e.g. for mobility), where justified. [11:  Paragraph 0.10 of Annex I to REACH: “In relation to particular effects, such as ozone depletion, photochemical ozone creation potential, strong odour and tainting, for which the procedures set out in sections 1 to 6 are impracticable, the risks associated with such effects shall be assessed on a case-by-case basis and the manufacturer or importer shall include a full description and justification of such assessments in the chemical safety report and shall be summarised in the safety data sheet.”] 

RAC agrees with the Dossier Submitter that there is a hazard and risk from PFHxA, its salts and related substances (degrading to the terminal end-product PFHxA) warranting a minimization of emissions. Due to the difficulties to remediate contaminated matrices such as water and soil, any effects would be very difficult to reverse. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction. Derogations proposed by the Dossier Submitter or requested by stakeholders RAC have  evaluated from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC. 
Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities is within the scope of the restriction. The Dossier submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. RAC is aware of the technical challenges related to analysis of certain matrices and in particular for analysis of PFHxA-related substances, and acknowledges the lack of standardised methods (including the sample extraction process). This issue applies for all so far regulated PFASs and should not hinder a restriction specifically for PFHxA, its salts and related substances. RAC supports the development of standardised protocols for analysis of PFHxA and PFHxA-related substances.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. Please see reply to Comment 2988.
[bookmark: _Hlk67472734]Thank you for explaining very clearly why chemicals can repel liquids. We agree that suitable alternatives are not currently available in cases where repellence to oil, alcohol etc. is required. We also recognize that there are challenges to the work to find suitable alternatives in the future. Accordingly, we agree that derogations/ extended transition periods are required where these properties are necessary. We support the derogation for some categories of PPE proposed by the DS. The scope thereof was revised based on information received in the consultation and now covers more product categories. We note that PPE specifically designed for use by the armed forces or in the maintenance of law and order are not covered by Regulation (EU) 2016/425; we agree that they should not be prevented from containing the targeted substances where necessary and we currently recommend a specific derogation for this use. As to medical textiles, there is now a general exemption of medical devices proposed. According to our understanding, woven and non-woven medical textiles are widely covered by this exemption. Further information relating to products that this does not apply to but that are considered to require a derogation from the restriction can be submitted in the consultation on the SEAC draft opinion.
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	Comment:
-

	
	
	Answer to specific info request 1:
Amongst the broad group of PFAS, fluoropolymers such as ETFE (ethylene-tetrafluorethylene) are used for the insulation of electrical cables due to their stability and high electrical insulation properties and mechanical and thermal resistance.

	
	
	Answer to specific info request 10:
At the moment we are not able to say with certainty whether there are fluorine-free substances alternatives to fluorinated polymers that guarantee the same level of quality performance for applications in our sector.
A possible restriction on the use of fluoropolymers would oblige stakeholders to radically redefine their business objectives.

	
	
	Dossier submitter response:
Thank you for your comment. Detailed information is necessary for DS to be able to deal with your comment in a systematic way.
DS proposes a broad derogation for fluoropolymers for this restriction proposal but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional information available these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities is within the scope of the restriction. The Dossier submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances in fluoropolymers for different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for derogations from the restriction is done by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.
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	Comment:
-

	
	
	Answer to specific info request 7:
See attached document

	
	
	Answer to specific info request 10:
See attached document

	
	
	Answer to specific info request 11:
See attached document

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellence is necessary to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others, and the Dossier Submitter has therefore proposed certain uses to be derogated from the restriction, such as for specific categories of PPEs. Derogations proposed by the Dossier Submitter or requested by stakeholders, e.g. for technical textiles, were evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC. 
Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities is within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective. 

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. Please see the reply to Comment 3015.
We agree that further types of PPEs compared to the original dossier need to be derogated. The scope of the derogation has been revised by the Dossier Submitter. We note that PPEs specifically designed for use by the armed forces or in the maintenance of law and order are not covered by Regulation (EU) 2016/425; we agree that they should not be prevented from containing the targeted substances where necessary and we currently recommend a specific derogation for this use.
We appreciate that oil repellence confers benefit to water repellence. However, related to the discussion on performance in a cold environment, noting that where it is very cold it is generally only limited humidity, it is not completely clear why the performance of fluorine-free alternatives is not sufficient in protection against cold.
Finally, thank you very much for the information on the current situation relating to textile recycling. The information was very interesting and helpful for SEAC’s evaluation and opinion making process.
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	Comment:
DRAKA FILECA is a major cable supplier in Aerospace market worldwide. Our main business is based roughly in totality on the manufacturing of fluoropolymer insulated cables.
Aerospace application represents very harsh environment. The range of temperatures, the chemical resistance and more widely the highest resistance to any stress bring the industry to select the highest performance materials. 
This policy is totally applicable to cable manufacturing. The materials used are chosen for their outstanding stability and inertia to their environment. The target is : To sustain high level of performances during the whole aircraft lifetime and not comprise in any way the safety of the aircraft and of passengers indeed.
For this reason, and for more than 50 years, all types of fluoropolymers such as : PTFE, FEP, PFA, ETFE and  PVDF have been used for cable insulation for power supply and for data transmission.
Today, 100% of the wiring installed in aircraft worldwide are based on fluoropolymer insulated cables. We don’t find any alternative materials for such applications
The major standards  of cables used in AEROSPACE business explicitly request the use of fluoropolymer for insulation and dielectric purpose.

	
	
	Answer to specific info request 1:
Fluoropolymer materials are purchased with different configurations :
•	PolyTetraFluoroEthylene (PTFE) is mainly purchased as unsintered films dedicated to be taped then transformed with temperature.
•	PolyTetraFluoroEthylene (PTFE) and Fluorinated Ethylene Polypropylene (FEP) are also purchased as aqueous dispesion for topcoat applications.
•	Fluorinated Ethylene Polypropylene (FEP); Ethylene Tetra Fluoro Ethylene (ETFE) ; PolyVinyliDene Fluoride    (PVDF); PerFluoroAlkoxy (PFA) are purchased as thermoplastic pellets to be fused during Extrusion operation.
The global volume of such purchased  fluoropolymer is around 150 tons per year for our company.

	
	
	Answer to specific info request 10:
So far today, No alternative materials have demonstrated equivalent performances and properties able to cope with Aerospace requirements.
No solution exists unless degrading significantly the level of performances of the current cables with a very probable increase of risk of accident. 
The restriction of the use of Fluoropolymers will have a serious impact  on EU aerospace value chain, in terms of supply interruption, competitiveness, jobs, requalification costs.

	
	
	Dossier submitter response:
DS proposes a broad derogation for fluoropolymers for this restriction proposal but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional information available these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions. 
PTFE, FEP, PFA, ETFE and PVDF are not targeted in this restriction proposal. The interlink between the use of e.g. ETFE and PFHxA, its salts and related substances is not fully clear for the DS. The DS assumes that PFHxA, its salts or related substances may occur as residue in the ETFE-fluoropolymer, but more information on this issue would have been needed.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities is within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.
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	Comment:
With this document, EDANA would like to contribute to this public consultation on the REACH restriction proposal to PFHxA, its salts and related substances (hereinafter collectively ‘PFHxA’ unless otherwise indicated).  Independently from EDANA’s contribution, some of our members will be submitting individual comments on the public consultation, dealing with their respective circumstances.
Our members, leading companies in the nonwovens and related industries, will be seriously impacted by this restriction proposal if it is accepted as intended, as currently there are no viable alternatives to the use of PFHxA and related substances– hereinafter C6 chemistry.
Nonwovens are innovative, high-tech, engineered fabrics made from fibres used in a wide range of consumer and industrial products either in combination with other materials or alone.  
The combination of their specific characteristics through the raw materials selection, the formation and bonding methods used or the applied finishing treatments, such as printing, embossing, laminating etc. allow to deliver high-performance products. An overview of the nonwovens that illustrate the many benefits they bring to the consumers can be found on the EDANA website (https://www.edana.org/nw-related-industry/nonwovens-in-daily-life ).
PFHxA chemical properties and applications
PFHxA shows lower toxicity than PFOA and other long-chain substances, fact admitted by the Dossier Submitter. The supply chain is trying to minimise the emission of substances from their plants with their voluntary actions.  Given the lower toxicity and the voluntary emission control (in nonwoven industry at least), the balance between the loss of performance, safety, conformity with applicable standards, and the benefits to be obtained by the restriction should be considered.
C6 chemistry can provide for virtually all nonwoven substrates:
•	Barrier performance throughout the entire medical sector, i.e. for surgical apparel, filters, liners, etc. 
•	Diesel, oil and grease repellency 
•	Solvent repellency 
•	Stain release / soil release / easy to clean properties
These chemicals can be used in:
•	Medical: surgical gowns, medical drapes, packs, protective masks (face masks, FFP2 masks, FFP3 masks), sterilization wipes, ostomy bag, etc. 
In hospital gowns, drapes and divider curtains, certain fluorinated polymers create a barrier that provides life-saving protection against infections and transmission of diseases in hospitals. Wall and floor paints employing fluorochemical technology allow for the aggressive use of biocides for cleaning, helping to prevent infections in hospitals and laboratories.
•	Filtration: medical device filters, energy efficient HVAC filters, automotive fuel and oil filters, swimming pool filters, air-conditioning filters, etc. 
C6 chemistry provides durable water and oil repellency, essential properties upon which high-performance filtration and separation media applications depend in order to provide health, safety, and energy efficiency benefits.
•	Automotive: molded bonnet liners, battery separators, headliner backers, fluorotelomer-based surface protection treatments protect automobile carpets and seats against stains, soil, oil, and water.
Critical properties
These properties relate to the unique low surface tension of fluorine. Water and oil repellency provide a strong chemical barrier which is crucial to allow the superior functionality of some applications. Oil-repellency is furthermore strongly correlated with the glue-repellency property, without it the glue would penetrate inside the media with the risk of clogging the pores that will result in an increase of pressure drop properties as well as a reduced lifetime. Pressure drop means loss of pressure across a filter device in an air (or liquid) flow, due to resistance to flow, which can be caused by filter media, humidity, or contamination. Keeping pressure drop at a low level is key for the good functioning, extended lifetime of filters and maintaining low energy consumption. Additional benefits include higher dust holding capacity, prevention of microbiological growth, high mechanical strength even in highly humid or rainy environments as well as protection against corrosion and damages. These critical properties also contribute to life- and energy-saving technologies on which many industries depend. 
Critical applications
Filtration and separation media treated with C6 fluorinated polymers consist primarily of nonwovens composed of manmade fibres, natural fibres (or a combination of both), with resins that contribute to the structural or physical properties of the media. Filtration and separation media manufactured with C6 fluorinated polymers play a critical role in the following applications, among others: medical devices, PPE, HVAC (including EPA/HEPA/ULPA), Air Pollution Controls (APC), dust collectors, hydraulic systems, coalescers, gas turbines, and fuel systems.
Plasma nano-coating technology used by the nonwoven media suppliers for air and liquid filtration applications adds essential functionalities to medical devices, electronic devices, and technical textiles. High oil repellence is critical for mouth masks or HVAC for hospitals and cleanrooms to achieve their protection function. In many industrial applications oil repellent nano-coatings allow to boost filter efficiency while adding the functionality to the media without affecting the pressure drop. 
Currently there are no other chemicals available than PFHxA to achieve such high oil repellency (level 4 or higher according to ISO 14419). 
Manufacturing process: 
The manufacturing process of nonwovens typically needs only small amounts of fluorinated polymers. More information will be submitted individually by our members.
Wet-laid processing is used to produce filtration and separation media. According to this process, fibres are initially suspended in an aqueous solution (1) and then formed into a sheet on a moving screen where the water is removed (2). The web is then further dewatered and dried (3). After drying, filtration media undergo relevant mechanical and/or chemical finishing treatments (4) to be tailored or functionalised to meet specific properties. Finally, the media manufacturing ends with large rolls of product. Converters transform these large rolls into smaller rolls to be later assembled as part of a final filter article by filter manufacturers. C6 fluorinated polymers can be used at different stages of the process, e.g. during stage (1) or (4), depending on the process and performance requirements
Wastewater from the process is recovered and treated in wastewater treatment plants according to environmental legislation, for example Annex 28 Regulation in Germany. Those wastewater treatment plants can be equipped with e.g. physicochemical treatments and/ or biological treatments. 
No air emission releases are expected from the drying process since fluorinated side-chain polymers are very stable chemicals and the temperature remains below degradation possibility. 
Regarding solid waste from the process – e.g. media production, filter manufacturing–, it should be noted that residuals are fully captured, including the ones containing C6, and then disposed according to their corresponding waste code. 
It is worth noting that C6 is well embedded in the filter matrix and, therefore, based on physical-chemical data available to the member companies it should not be expected that C6 gets airborne downstream in the value chain.
The application of the substance can be also done running a nonwoven media (e.g. a spunbonded nonwoven) through a liquid solution (foulard type) and subsequently drying the nonwoven in a thermal dryer/oven. As water evaporates, the active substance remains as a thin film on the nonwoven’s fibre/filament surfaces. Just like for the wet-laid filter manufacturing process, no emissions are expected to occur during the drying process as the temperatures applied are below degradation temperatures.
The production process of plasma nano-coating is operated in a closed chamber, similar to dry etching processes used in the semiconductor industry. Any residual process gases are captured through a scrubber, only purified exhaust gases are emitted to the environment. 
The process is completely dry allowing for important reductions in CO2 emission and process chemicals used. Nano coatings are only 10-s of nm thin.  
Assessment of alternatives
Any alternative should ensure following specifications must be met:
-	Water repellency (Hydrostatic head, Hydrodynamic resistance); 
-	Oil repellency; 
-	Compatibility with glue / glue repellency;
-	High durable filtration efficiency (against viruses, bacteria, oil, water, dust, etc.) in all types of environments. 
-	Resistance against microbiological contaminants. 
-	Performance in difficult operating conditions (high moisture content at high temperatures). 
-	Compatibility with other chemistries, final applications, and processes.
The key alternative fluorine-free repellents that are most widely used in the EU and which could be regarded as potential alternatives include flat modified polymers, hyperbranched functionalized polymers, paraffin, silicones, polymeric compounds.
However, these candidate alternatives show a lower level of water repellency and no oil repellency. Therefore, there are no alternatives available to provide filtration and separation media with a combination of these two essential properties. Additionally, paraffin does not provide sufficient temperature resistance. Silicones cause damage to the air fume treatment in RTO systems and are not accepted in certain applications. On top of that both paraffin and silicones have been identified as paint wetting impairment substances by the German Mechanical Engineering Industry Association (VDMA), they are also not allowed for HVAC filters. Due to their interference with paint adhesion, silicones are restricted by the automotive industry and their absence is verified in all air supply equipment through specific test methods. Silicones also may degrade to D4, D5, D6 which are listed as SVHCs, and are subject to a separate REACH restriction proposal.   
Substitution to shorter side-chain fluorinated polymers (C4) could not achieve the same performance as C6 would do. The loss of performance caused by the switch from C6 to C4 is larger than the one from C8 to C6. The production cost to switch from C6 to C4 would go up and the quantity to be used in the downstream would be increased in order to try achieving the similar performance made by C6-based products.  It would consequently lead to production cost of some chemical products that will increase significantly, which would naturally be carried onto the selling price and the downstream production costs (please refer to members individual contributions). 
In addition, undertaking a similar transition from C6 to C4 as it was done for C8 to C6 is not a realistic option. With all PFAS being under regulatory scrutiny, C4 is not seen as a long-term potential replacement, which is what our industry and downstream users require.
Requalification process
High performance air and liquid filtration and separation are used in safety-critical applications which require requalification of equipment including third party certifications, in some cases for both producers and their customers. There are common sectoral standards which need to be met in a requalification process, some of them relate specifically to performance in terms of repellency, for filtration and separation media as well as filters. Some examples are illustrated below:
•	Oil repellency – ISO14419:2010 
ISO 14419:2010 is applicable to the evaluation of a substrate's resistance to absorption of a selected series of liquid hydrocarbons of different surface tensions. The standard is intended to provide a guide to oil stain resistance. It can provide a rough index of oil stain resistance as, generally, the higher the oil repellency grade, the better resistance to staining by oily materials, especially liquid oil substances.
There are no alternatives available to PFHxA to reach oil level >= 4.
•	Filter efficiency and durability of filter efficiency of charged nonwoven media – ISO16890
Filter efficiency and durability of filter efficiency of charged nonwoven media – ISO16890
ISO16890 makes classification of fine air filters based upon initial and discharged efficiency for PM1, PM2.5 and PM10 particles.  Measurements must be performed before and after discharging in iso-propyl-alcohol (IPA).
Linked to this standard exists an energy classification standard of filter elements: Eurovent RS4/C/001-2019.
This standard assigns an energy rating to filters based upon its filtration efficiency (ISO16890) and its dust loading characteristics over time.
•	Strong antibacterial effect according to ISO 20743 §8.2 (2013) 
ISO 20743:2013 specifies quantitative test methods to determine the antibacterial activity of all antibacterial textile products including nonwovens. ISO 20743:2013 is applicable to all textile products, including cloth, wadding, thread and material for clothing, bedclothes, home furnishings and miscellaneous goods, regardless of the type of antibacterial agent used (organic, inorganic, natural or man-made) or the method of application (built-in, after-treatment or grafting). Based on the intended application and on the environment in which the textile product is to be used and also on the surface properties of the textile properties, the user can select the most suitable of the following three inoculation methods on determination of antibacterial activity: a) absorption method (an evaluation method in which the test bacterial suspension is inoculated directly onto specimens); b) transfer method (an evaluation method in which test bacteria are placed on an agar plate and transferred onto specimens); c) printing method (an evaluation method in which test bacteria are placed on a filter and printed onto specimens). The colony plate count method and the ATP (ATP = Adenosine Tri-phosphate) luminescence method are also specified for measuring the enumeration of bacteria.
There are no alternatives available to PFHxA to reach antibacterial value A >= 3.
At present, there is no substance candidate that can meet all the current performance and industry requirements. Other standards relate to the overall performance or other aspects of media / filters. They nonetheless belong to the requalification process, contributing to the complexity and costs of this process. 
Socio-economic impact
The absence of derogation for these applications will put at risk manufacturing facilities located in the EU. It would furthermore result in a supply interruption of filtration and separation media within the current technical specifications until adequate alternative candidates are identified and completion of subsequent requalification. It must be noted that more than 80% of applications that require requalification have a link to other industrial activities – e.g. medical, pharmaceutical, food and nutrition, protective equipment electronics, energy, chemistry.
In terms of timeline, there is no certainty at this stage on when suitable alternatives will be found despite R&D work being conducted for years now. The sector just completed its transition from C8 to C6 which already took 5 to 10 years depending on applications and represented a heavy economic burden on the industry – in terms of tens of millions of euros (please refer to members individual contributions). As mentioned above, transitioning to non-fluorinated chemistry will take even more time, be significantly costlier and can only start once a good candidate has been identified by producers. The duration of the requalification by customers (customer internal testing/ field testing) might also take longer depending on the sector, the value chain, and the intended applications. There are sectoral standards that need to be met in a requalification process, certain of them relate specifically to performance in terms of a critical property (e.g. repellency for filtration and separation media as well as filters) for which at present, there is no candidate that can meet all the current performance and industry requirements. Other standards relate to the overall performance or other performance requirement per application. They all belong to the requalification process, contributing to the complexity and costs of this process.
Analytical method 
The few analytical methods provided by the Dossier Submitter do not cover the array of products falling under the scope of the restriction proposal. Additionally, in case the restriction proposal is adopted in its current form, the absence of a standard analytical method would pose serious implementation and enforceability challenges to both industry and regulators.
Conclusion:
We are confident that the above facts clarify that the absence of a derogation would be disproportionately costly.  It also represents significant risks in terms of safe operations of applications relying on high performance filtration and separation media.  
We therefore suggest that Table 5 (page 37) in the Annex XV dossier, paragraph 9 (c) be amended for clarity as follows: 
(c) non-woven medical textiles, “which are critical to health of workers in the medical field, patients and general public, including but not limited to surgical gowns, medical drapes, packs, protective masks (face masks, FFP2 masks, FFP3 masks), sterilization wipes.”
We also suggest that the following uses be considered for a derogation: 
- Filtration: Filtration for industrial application, including but not limited to, medical device filters, energy efficient HVAC filters, coalescer, automotive fuel and oil filters, swimming pool filters, air-conditioning filters.
- Automotive applications which are critical to functionality and safe operation of automobiles, including but not limited to, molded bonnet liners, battery separators and headliner backers.
About EDANA
 EDANA helps its members to design their future, serving more than 275 companies in the nonwovens and related industries, across over 40 countries. Its mission is to create the foundation for sustainable growth of the nonwovens and related industries through active promotion, education, and dialogue.

	
	
	Answer to specific info request 2:
please refer to section III above

	
	
	Answer to specific info request 6:
please refer to section III above

	
	
	Answer to specific info request 7:
please refer to section III above

	
	
	Answer to specific info request 8:
please refer to section III above

	
	
	Answer to specific info request 9:
please refer to section III above

	
	
	Answer to specific info request 10:
please refer to section III above

	
	
	Answer to specific info request 11:
please refer to section III above

	
	
	Answer to specific info request 12:
please refer to section III above

	
	
	Answer to specific info request 13:
please refer to section III above

	
	
	Dossier submitter response:
Thank you for your response. DS agrees, that when oil and dirt repellence is necessary to ensure safety for professionals, including protection from potentially infectious body fluids such as blood, exceptions should be granted. The DS proposes in the background document to include into the restriction a derogation for personal protective equipment intended to protect users against risks as specified in Regulation (EU) 2016/425 of the European Parliament and of the Council, Annex I, Risk Category III (a), (c), (d), (e), (f), (g), (h), (l); and high visibility clothing fulfilling the requirements of EN ISO 20471 Class 3. Further the DS proposes to derogate medical textiles when used as a medical device as specified in Regulation 2017/745 of the European Parliament and of the Council. It is to be noted that also import of C6 treated articles will be covered by the proposed restriction.
DS is aware on difficulties in analytical investigation of complex matrices. However, there are reliable analytic methods already available to analyse content of PFHxA, its salts and related substances. The analytical methods itself are not substantial different from analysing PFOA, its salts and related substances. DS refers to the last table in the Annex of BD part 2 (overview of methods for extracting and analysing PFHxA, its salts and related substances as well in environmental compartments as in products and articles). DS is aware that especially extraction methods and sample processing influence the analytical results significantly. DS also sees the need of standardisation of these methods and appreciates any efforts going into that direction.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil, grease, blood and liquid chemicals. For certain uses alternatives appear to be available, but not for others. The Dossier Submitter has proposed certain uses to be derogated from the restriction such as specific categories of PPEs and filtration and separation media. Derogations proposed by the Dossier Submitter or requested by stakeholders, e.g. for technical textiles, have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC. 
RAC is aware of the technical challenges related to analysis of certain matrices and in particular for analysis of PFHxA-related substances, and acknowledges the lack of standardised methods (including the sample extraction process). This issue applies for all so far regulated PFASs and should not hinder a restriction specifically for PFHxA, its salts and related substances. RAC supports the development of standardised protocols for analysis of PFHxA and PFHxA-related substances.

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk66693164]Thank you for your comments. The Dossier Submitter has proposed derogation of filtration and separation media used in high performance air and liquid applications that require a combination of water- and oil-repellence. Considering all information received in the consultation on the dossier, we support this derogation. In case the formulation of the derogation text is considered not appropriate, more information on the use, related costs and alternatives could be sent in the consultation on the SEAC draft opinion.
As to medical textiles, there is now a general derogation of medical devices proposed. According to our understanding, woven and non-woven medical textiles are widely covered by this derogation. Further information relating to products that this does not apply to but that are considered to require a derogation from the restriction can be submitted in the consultation on the SEAC draft opinion.
We note the derogation requests relating to the automotive sector and we note that the Dossier Submitter has proposed to derogate textiles for the use in engine bays in automotive and aerospace industry. However, we consider that the information received in the consultation on the dossier is not sufficient to allow a conclusion on whether and what kind of derogation would be justified. We are looking for more information on the availability of alternatives and the related societal costs from the consultation on the SEAC draft opinion.

	3071
	Date: 2020/07/29 12:50
Content:
Other socio economic analysis (SEA) issues;
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Italy
Company name confidential: Yes 
Attachment:
<redacted>

	Comment:
We are buing ETFE product since 20 years from AGC CHEMICALS. The properties of ETFE such us high temperature resistance, high chemical and corrosion resistance, UV resistance, lightweight nature, high mechanical strenght, electrical and high-rediation reistance poprerties mean that these materials can not be reflected by an other product. The performance of others material will be not sufficient. (Please see AGC CHEMICAL comments about ETFE already submitted to this consultation).

	
	
	Answer to specific info request 2:
We have installed a fume extractor on the extrusion line to remove the hydrofluoric acid which is added during the processing of ETFE.

	
	
	Answer to specific info request 7:
Not I'm not aware of any fluorine-free substances.

	
	
	Dossier submitter response:
Thank you for your comment. Detailed information is necessary for DS to be able to deal with your comment in a systematic way.
DS proposes a broad derogation for fluoropolymers for this restriction proposal but would like to remind you that in future restriction proposals for PFAS the issue of fluoropolymers will come up again. With additional available information these might come to different conclusions on certain fluoropolymers or certain uses and with regard to the negligibility of emissions.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Fluoropolymers are outside the scope of the restriction. However, residual levels of PFHxA, its salts and related substances as impurities are within the scope of the restriction. The Dossier Submitter has proposed higher concentration thresholds for PFHxA, its salts and related substances for fluoropolymers in different uses, which have been evaluated by RAC from an emissions/emission minimisation perspective.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. After the consultation on the dossier, the Dossier Submitter suggested specific higher concentration limits for PFHxA, its salts and related substances present in fluoropolymers. Considering the wide dependence of businesses in many industry sectors on high-performance fluoropolymers, and the magnitude of the expected impacts on the economy in case they were suddenly not available, we find that higher concentration limits are warranted. However, we do not currently have enough information to evaluate the most suitable level of those specific limit values and we will need more information from the consultation on the SEAC draft opinion before we can confirm our proposal.

	3072
	Date: 2020/07/30 20:42
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: United States
Company name confidential: Yes 
Attachment:
<redacted>
Privacy comment: The attachment contains sensitive company information.
	Comment:
-

	
	
	Answer to specific info request 1:
Please refer to the attachment.

	
	
	Answer to specific info request 8:
Please refer to the attachment.

	
	
	Answer to specific info request 10:
Please refer to the attachment.

	
	
	Answer to specific info request 11:
Please refer to the attachment.

	
	
	Answer to specific info request 12:
Please refer to the attachment.

	
	
	Dossier submitter response:
DS appreciates your comment regarding the use of PFHxA related substances, including fluoropolymers and fluorinated side-chain polymers in filter and membrane technologies. DS was not aware of this use in detail so far but received additional information from several stakeholders during this consultation. DS also sees the need for effective and reliable filter systems in a wide range of applications touching nearly every market sector in the global economy. DS is also aware that many of today’s technologies cannot function without high quality filtration. Therefore, DS proposes a possible derogation for industrial applications on the basis of your comment in the background document. 
The DS notes that some stakeholders suggested derogations only for specific use categories and not filter and membrane technology in general. However, the DS does not fully understand the consequences of different proposals to derogate ‘all industrial uses’ or ‘high-performance applications” for example. DS would have appreciated more information on enforceability, for example if standards are available to identify uses that are ‘industrial’ or ‘high-performance’.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. The Dossier Submitter has proposed the use described in your comment to be derogated from the restriction. Derogation requests proposed by the Dossier Submitter or requested by stakeholders have been evaluated by RAC from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
[bookmark: _Hlk67491060]Thank you for your comments. The Dossier Submitter has proposed a derogation for the use mentioned in your comment. Considering all information received in the consultation on the dossier, we currently consider supporting this derogation. Considering the confidential status of your submission we refrain from a more specific reply in order not to reveal the content.

	3073
	Date: 2020/07/31 13:09
Content:
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Japan
Country:
Japan
Company name confidential: Yes 
Attachment:
Privacy comment: a reason could be that the protection of our commercial interests, including intellectual property, would be undermined
	Comment:
Please see the confidential attachment

	
	
	Answer to specific info request 6:
Please see the confidential attachment

	
	
	Answer to specific info request 8:
Please see the confidential attachment

	
	
	Dossier submitter response:
No confidential attachment was submitted, but a further comment was submitted by this organisation (see comment 3080).

	
	
	RAC Rapporteurs comments:
Thank you for your comment. Please see our response to comment 3080 containing the attachment. 

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. Please see our response to comment 3080.

	3074
	Date: 2020/07/31 15:11
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: LYDALL PERFORMANCE MATERIALS SAS
Org. country: France
Attachment:
<redacted>
Privacy comment: The attachment includes sensitive company information
	Comment:
-

	
	
	Answer to specific info request 1:
Please refer to the attachment

	
	
	Answer to specific info request 8:
Please refer to the attachment

	
	
	Dossier submitter response:
DS appreciates your comment regarding the use of PFHxA related substances, including fluoropolymers and fluorinated side-chain polymers in filter and membrane technologies. DS was not aware of this use in detail so far but received additional information from several stakeholders during this consultation. DS also sees the need for effective and reliable filter systems in a wide range of applications touching nearly every market sector in the global economy. DS is also aware that many of today’s technologies cannot function without high quality filtration. Therefore, DS proposes a derogation for industrial applications on the basis of your comment in the background document. 
The DS notes that some stakeholders suggested derogations only for specific use categories and not filter and membrane technology in general. However, the DS does not fully understand the consequences of different proposals to derogate ‘all industrial uses’ or ‘high-performance applications” for example. DS would have appreciated more information on enforceability, for example if standards are available to identify uses that are ‘industrial’ or ‘high-performance’.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. The Dossier Submitter has proposed the use described in your confidential comment to be derogated from the restriction. RAC evaluated derogation requests proposed by the Dossier Submitter from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit of restricting or derogating a use from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. The Dossier Submitter has proposed a derogation for the use described in your confidential comment. Considering all information received in the consultation on the dossier we currently consider supporting the derogation. Considering the confidential status of your submission we refrain from a more specific reply in order not to reveal the content.

	3075
	Date: 2020/07/31 17:13
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: Ahlstrom-Munksjö
Org. country: Finland
Attachment:
<redacted>
Privacy comment: The attachment contains sensitive company information
	Comment:
-

	
	
	Answer to specific info request 1:
Please refer to the attachment

	
	
	Answer to specific info request 8:
Please refer to the attachment

	
	
	Dossier submitter response:
DS appreciates your comment regarding the use of PFHxA related substances, including fluoropolymers and fluorinated side-chain polymers in filter and membrane technologies. DS was not aware of this use in detail so far but received additional information from several stakeholders during this consultation. DS also sees the need for effective and reliable filter systems in a wide range of applications touching nearly every market sector in the global economy. DS is also aware that many of today’s technologies cannot function without high quality filtration. Therefore, DS proposes a derogation for industrial applications on the basis of your comment in the background document. 
The DS notes that some stakeholders suggested derogations only for specific use categories and not filter and membrane technology in general. However, the DS does not fully understand the consequences of different proposals to derogate ‘all industrial uses’ or ‘high-performance applications” for example. DS would have appreciated more information on enforceability, for example if standards are available to identify uses that are ‘industrial’ or ‘high-performance’.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. The Dossier Submitter has proposed the use described in your confidential comment to be derogated from the restriction. RAC has evaluated derogation requests proposed by the Dossier Submitter from an emissions/emission minimisation perspective. Evaluation of proportionality and cost/benefit of restricting or derogating a use from the restriction is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comments. The Dossier Submitter has proposed a derogation for the use described in your confidential comment. Considering all information received in the consultation on the dossier we currently consider to supporting the derogation. Considering the confidential status of your submission we refrain from a more specific reply in order not to reveal the content.

	3076
	Date: 2020/08/04 11:39
Content:
Scope or restriction option analysis;
Request for exemption
Type: BehalfOfAnOrganisation
Org. type: Company
Org. name: <redacted>
Org. country: Belgium
Company name confidential: Yes 
 
	Comment:
Restriction option for consumer goods treated with PFHxA:
-	People have been spoiled in the last decades with super performing materials at low prices, whether this performance is needed is not questioned and without this performance you simply make no sales. Unfortunately, performance and ‘eco-friendly-ness’ are still contradictory.
-	People should be forced to consider if the performance is really needed and be aware of the impact of their demands. In this case easy-clean, soil or water repellency.
-	This can be done via a compulsory label or tax. This tax should then be used for R&D towards suitable alternatives which in the case of C6 fluoro-chemistry do not exist yet. 
Request for exemption: 
1/ Printed wallcoverings with extra washable, scrubbable or extra scrubbable performance 
2/ Textile wallcoverings
-	In printed wallcoverings, fluorocarbons are used to prevent staining during installation (glue) and to prevent dust to agglomerate (particularly on textile wallcoverings). Dust has a proven impact on house dust mite allergies. 
-	For high-trafic areas, (Contract) Market  demands on washable, cleanable and rub-fast wallcoverings are high and can only be met with the use of PVC if FC will be banned. It is questionable that PVC is a more eco-friendly and safer product than traces of PFHxA. Also in domestic use and in hospitals, the demand on cleanable wallcoverings in hygiene areas (kitchen, bathroom, sanitary, ...) is rising.
-	Since COVID-19, the request for surface sterilization or disinfection in public, crowed or sanitary places has boomed. The latest health crisis has also demonstrated the need for disinfection of solid surfaces in both public and private areas. The only wallcovering that is resistant to such chemicals will have FC chemistry incorporated or is based on PVC.  It is questionable that PVC is a more eco-friendly and safer product than traces of PFHxA.

	
	
	Answer to specific info request 7:
Several reseach projects have demonstrated that both water, soil and oil repelency cannot be achieved other than with FC chemistry. Some alternatives are emerging, but are not available in quantities for industrial production or are simply too expensive. (Duratex, Centexbel)

	
	
	Answer to specific info request 8:
Situations where both oil and water repelency is required.
If banned, textile wallcoverings will not be marketable, all efforts to provide alternatives to pvc wallcoverings with scrubbable and stain repelent properties will have been in vain.

	
	
	Answer to specific info request 11:
We are aware, but short chain FC (<6:2) are not performing enough

	
	
	Dossier submitter response:
Thank you for your comment. The benefits are described very generically making it impossible for the Dossier Submitter to justify a derogation.
DS notes that ‘printed wallcoverings’ are high-end articles. The DS therefore considers other wallcoverings manufactured for that market segment as suitable and affordable alternative. For high-traffic areas there are non-textile solutions for wall coverings.

	
	
	RAC Rapporteurs comments:
Thank you for your comment. RAC is aware that C6-fluorosurfactants are effective for repellence of e.g. water, oil and grease. For certain uses alternatives appear to be available. Derogations proposed by the Dossier Submitter, or requested by stakeholders in the Consultation and sufficiently substantiated with information on emissions and risk management measures, have been evaluated by RAC from an emission minimisation perspective only. Evaluation of proportionality and cost/benefit for restricting or derogating a use is performed by SEAC.

	
	
	SEAC Rapporteurs comments:
Thank you for your comment. We note RAC’s conclusion that a large part of emissions of PFHxA-related substances originate from the textile sector and we consider that in view of the effectiveness of the restriction, evidence on substantial negative socio-economic impacts is needed to support any further derogations. Information on the expected costs, emissions and availability of alternatives (such as information on the necessary properties of C6 chemicals not found in fluorine-free alternatives, and on the type and wideness of the search made to find suitable alternatives) would be necessary to evaluate whether a derogation is necessary and justified. Such information could be submitted in the consultation on the SEAC draft opinion.
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1 Purpose statement 


The purpose of this document is to increase awareness 


of the issues surrounding the selection and use of 


firefighting foams based on their: 


 Firefighting performance; 


 Environmental impact; and 


 System and equipment compatibility. 


This Information Bulletin also provides information on 


the different types of firefighting foams, suggestions 


for environmental best practice, as well as general 


recommendations for the selection and use of 


firefighting foams. 


NOTE: The content of this Information Bulletin is 
informed by the real world experiences of our members 
as well as significant local and international research in 
this area, see Section 11 “References”. 


2 Audience 


This Information Bulletin is intended for: 


(i) FPA Australia members; 


(ii) Users of firefighting foams, including owners of 
facilities protected by foam systems and 
response agencies who use firefighting foam; 
and 


(iii) Other stakeholders involved in the selection 
and use of firefighting foam, including 
manufacturers, suppliers, installers and 
maintainers of fire protection systems and 
equipment that use firefighting foam. 


3 Abbreviations 


Abbreviations are used extensively in this Information 


Bulletin to make the document easier to read. 


Refer to Appendix A for a list of these abbreviations. 


4 Background 


Firefighting foam is an effective suppression agent for 


preventing, extinguishing or controlling fires involving 


flammable liquids (Class B fuels). Its use can 


significantly reduce the risk to life, property, 


environment and business disruption from such fires. 


Also, in addition to limiting the growth and impacts of 


a fire, use of these foams also reduces the amount of 


noxious and harmful breakdown products—including 


known carcinogens—released by the fires on which 


they are used. 


Firefighting foam is used in fixed and portable fire 


extinguishing systems as well as fire brigade apparatus.  


Firefighting foam is produced by mixing foam 


concentrate with water to produce foam solution.  This 


solution can either be applied: 


 Non-aspirated (through water nozzles, 
sprinklers or deluge nozzles, provided the foam 
is suitable for application through these 
devices); or 


 Aspirated (when the foam solution is mixed 
with air through dedicated foam making 
devices; such as, a foam branch pipe, top 
pourer, foam cannon, foam sprinkler or high 
expansion generator). 


The application of firefighting foam to liquid fuel fires 


suppresses the release of flammable vapours, 


separates flames from the fuel, blocks the supply of 


oxygen to the fuel and cools the fuel surface. 


The environmental acceptability of different types of 


firefighting foam has been a topic of increasing global 


discussion in recent years, with particular focus on the 


properties of fluorinated versus fluorine free foams (F3 


foams).  Whilst a vast amount of environmental 


information is now available in the public domain, 


FPA Australia is concerned that much of this 


information focusses on environmental issues in 


isolation of other key factors such as firefighting 


performance, firefighter safety and system 


compatibility. 


FPA Australia recognises that fire protection products 


and practices must be environmentally responsible.  In 


fact, protecting the environment is a fundamental part 


of the Association’s Vision. However, FPA Australia 


contends that acceptable fire life safety, fire protection 


and environmental outcomes cannot be achieved by 


consideration of any single performance characteristic. 


All the characteristics and properties of a product or 
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system must be considered holistically to reach a well-


informed view as to which product or system is best 


suited for a particular application.  FPA Australia 


contends that the decision to select and use a 


particular type of foam should only be made after 


careful consideration of a range of factors, including: 


 Firefighting performance; 


 Protection of personnel (both firefighters and 
the community); 


 Potential adverse environmental impacts; 


 Compatibility with the fixed or portable fire 
systems in which it is to be used; 


 Compatibility with existing foam concentrate 
in storage; 


 Compatibility with materials (e.g. potential 
tank/pipework corrosion and seal materials); 


 Compatibility with existing proportioning 
equipment; and 


 Cost. 


This document is intended to provide a balanced 


overview of the key issues which impact on the 


selection and use of firefighting foam.  Only by careful 


consideration of all these key criteria can foam users 


make an informed decision as to which type of foam is 


most suitable for their current and future needs. 


5 Factors impacting on selection 
and use 


Three main factors must be considered when assessing 


the selection and use of firefighting foam:  


 Firefighting performance;  


 Environmental impact; and  


 System/equipment compatibility. 


5.1 Firefighting performance 


Firefighting foam is used to prevent, control and 


extinguish fires.  The firefighting effectiveness of a 


foam must be a prime consideration for its selection 


and use. 


To be effective, a firefighting foam must: 


 Rapidly spread over the fuel surface; 


 Cool the fuel surface; 


 Resist mixing with the fuel; 


 In the case of polar solvent (water miscible) 
fuels, resist attack from or breakdown by the 
fuel; 


 Suppress the release of flammable vapours; 


 Resist breakdown due to radiant heat; and 


 Provide protection from re-ignition and 
flash-back. 


A high level of firefighting performance is essential to 


protect life, property and the environment. High level 


firefighting performance facilitates: 


 Rapid fire extinguishment; 


 Reduced potential for fire spread; 


 Reduced release of toxic products of 
combustion; 


 Reduced usage of water and foam; 


 Reduced risk to the life safety of responding 
firefighters and the community; and 


 Reduced volume of firewater effluent (foam 
and products of combustion). 


It is essential that the firefighting performance of any 


foam being considered for use—irrespective of 


whether it is a fluorinated or fluorine free foam—is 


independently tested and certified to relevant and 


recognised standards. 


Poor firefighting performance will result in fires being 


more difficult to extinguish and burning longer.  This, in 


turn, will result in an increased release of toxic and 


carcinogenic products of combustion into the 


environment.   Contaminates in firewater runoff have 


a direct adverse impact on the environment, so 


minimising the quantity of water used to extinguish a 


fire is also essential to minimising environmental 


impacts.  Additionally, use of a foam with inferior 


firefighting performance can adversely affect the 


safety of firefighters and the wider community. 


There are a range of firefighting performance test 


standards which, depending upon the intended 
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application, can be used to demonstrate the suitability 


of a foam for a particular application.  Some commonly 


used test standards are listed in Clause 6.2. 


Demonstrated evidence of firefighting performance—


to the relevant test standard, using representative 


fuels and operating conditions—is essential in selecting 


the most suitable firefighting foam for a particular 


application. 


5.2 Environmental impact 


FPA Australia supports efforts to reduce the adverse 


impacts that fire and firefighting activities have on the 


environment. Appropriate selection and use of 


firefighting foams is important as some firefighting 


foams do have a greater environmental impact than 


others by virtue of their chemical composition.  


It must be clearly understood, however, that all 


firefighting foams and firewater runoff have the 


potential to pollute the environment. Short-term 


effects can be expressed in terms of acute toxicity and 


Biochemical Oxygen Demand (BOD). A comparison of 


foams published in 2006 by the Fire Fighting Foam 


Coalition (FFFC) indicated that, in terms of acute 


effects, F3 foam concentrates fell into the ‘Slightly 


Toxic’ category while fluorinated foam concentrates 


were categorised as ‘Relatively Harmless’. 


Regardless of the type of firefighting foam used, it is 


also extremely important to consider the 


environmental impact from the combustion products 


of the fire itself.  Whilst it is difficult to quantify the 


environmental impact of an individual fire, it is clear 


that extinguishing a fire as quickly as possible will 


reduce adverse environmental effects resulting directly 


from the fire.  Using a foam with superior firefighting 


performance can minimise the amount of foam and 


water required and will result in less firewater effluent 


whilst also reducing the quantity of combustion 


products released, potentially reducing adverse 


environmental impacts. 


Failure to adequately consider the firefighting 


performance of a foam may result in selection of a 


foam that is ineffective for the intended application, 


increasing the adverse environmental impacts from a 


fire incident whilst also increasing the risk to life safety 


of both firefighters and the community. 


For more information on environmental impact, see 


Section 6. 


5.3 System and equipment 
compatibility 


Fire testing protocols for firefighting foams evaluate 


performance under representative conditions for the 


application in question, including, extremes of ambient 


temperature, the fuel type and the aspiration ratio 


available from discharge devices. 


Use of a firefighting foam which has not passed the fire 


testing protocols applicable to the fire protection 


system or equipment that it is to be used in may 


increase the risk to life, property and the environment 


from a fire incident.  Its use may also have serious 


implications for product/system approvals and 


insurance cover. 


It is important to remember that firefighting foams 


form only one part of a system and a decision to change 


the type of foam used should not be made without 


considering the impact of that change on the complete 


system. 


Before making a decision to change the type of 


firefighting foam used, consultation with key fire 


protection stakeholders, especially foam system 


designers and manufacturers, is essential to ensure the 


performance of the system will not be adversely 


affected. 


Important factors that must be considered include: 


 Viscosity of the foam concentrate (Newtonian 
and thixotropic); 


 Suitability for use with existing proportioning 
hardware; 


 Homogeneous mixing of concentrate with water;  


 Compatibility with materials in the system (e.g. 
plastic, rubber seals, metals, etc.); 


 Stability of foam concentrate or pre-mix 
solution (separation, stratification, 
sedimentation); 
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 Suitability for use on the flammable liquids in 
question; 


 Suitability of application method (aspirated, 
non-aspirated, forceful, gentle); 


 Extremes of ambient temperature that may be 
encountered in an incident; 


 Suitability of the expansion ratios produced by 
existing equipment for effective firefighting 
performance; and 


 Suitability of the application rates produced by 
existing equipment for effective firefighting 
performance. 


6 Environmental and firefighting 
performance indicators 


A range of methods exist to assess the environmental 


impact and firefighting performance of firefighting 


foams.  Some of these are detailed below. 


6.1 Environmental performance 
indicators 


Scientific measures used to assess the impact of 


chemicals include Biochemical Oxygen Demand (BOD), 


Chemical Oxygen Demand (COD) and aquatic toxicity.  


These factors have an influence on the likely short-


term impacts of the chemical. Guidance values that can 


be used to quantify the biodegradation of a chemical’s 


environmental impacts are provided below: 


 Short-term: ≤ 40% within 7 days  


 Long-term: ≥ 65% within 28 days 


BOD/COD profiling identifies the biodegradability and 


de-oxygenating characteristics of chemicals in the 


environment. Chemicals that biodegrade rapidly can 


suffocate organisms by consuming available oxygen, as 


can larger quantities of high BOD chemicals in the 


environment.  


Other factors, as detailed below, are also used to 


establish whether a chemical has other environmental 


or health effects that necessitate high levels of concern 


and/or control. 


6.1.1 UN Stockholm Convention 


The Stockholm Convention on Persistent Organic 


Pollutants (POP), an international treaty signed in 2001 


and effective from May 2004, aims to eliminate or 


restrict the production and use of POPs.  Australia is 


one of 179 parties who are signatories to this 


convention. Australia ratified the Convention on 


20 May 2004 and became a party to it on 


18 August 2004.   


Perfluorooctanyl Sulfonate (PFOS) was added as a POP 


to the Convention in 2009 (see Clause B1). 


The Persistent Organic Pollutants Review Committee 


(POPRC) established by the Convention developed a 


procedure for the consideration of individual substances.  


To qualify as a POP, a substance must meet all four of the 


following criteria: 


 (P) Persistence in the environment  


(i) Evidence that the half-life of the 
chemical in water is greater than two 
months, that its half-life in soil is 
greater than six months, or that its 
half-life in sediment is greater than six 
months; or 


(ii) Evidence that the chemical is 
otherwise sufficiently persistent to 
justify its consideration within the 
scope of the Convention. 


 (B) Bio-accumulation 


(i) Evidence that the bio-concentration 
factor or bio-accumulation factor in 
aquatic species for the chemical is 
greater than 5000 or, in the absence of 
such data, that the octanol-water 
coefficient (KOW) is greater than 5; or 


(ii) Evidence that a chemical presents 
other reasons for concern, such as high 
bio-accumulation in other species, 
high toxicity or eco-toxicity; or 


(iii) Monitoring data in biota indicating 
that the bio-accumulation potential of 
the chemical is sufficient to justify its 
consideration within the scope of the 
Convention. 
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 (T) Toxicity 


(i) Evidence of toxicity or eco-toxicity data 
that indicates the potential for damage 
to human health or to the environment. 


 (LRET) Potential for Long-Range Environmental 
Transport 


(i) Measured levels of the chemical in 
locations distant from the sources of 
its release that are of potential 
concern; or  


(ii) Monitoring data, modelling or 
environmental fate properties showing 
that LRET of the chemical, with the 
potential for transfer to a receiving 
environment, may have occurred via 
air, water or a migratory species. 


If a substance meets each of the above criteria, risk 


profiling is used to evaluate whether, as a result of its 


LRET, a substance is likely to lead to significant adverse 


human health and/or environmental effects and 


therefore warrants global action.  If global action is 


warranted, a risk management evaluation is 


undertaken reflecting socio-economic considerations 


associated with possible control measures and the 


substance is listed under the appropriate annex of the 


convention.  Annexes include: 


 Annex A – Elimination; 


 Annex B – Restriction; and 


 Annex C – Unintentional production. 


The legacy C8 foam fluorosurfactant PFOS became a 
listed POP in 2009. Perfluorooctanoic Acid (PFOA) has 
been accepted for listing as a POP by the Stockholm 
Convention POPRC and is expected to be added, with 
Perfluorohexane Sulfonate (PFHxS) likely to follow. 


In May 2019, the Conference of the Parties (COP-9) 
accepted the revision that the Stockholm Convention 
“Encourages Parties and others to use alternatives to 
PFOA, its salts and PFOA-related compounds, where 
available, feasible and efficient, while considering that 
fluorine-based fire-fighting foams could have negative 
environmental, human health and socioeconomic 
impacts due to their persistency and mobility.” 


The Committee recognised that some time may be 
needed for a transition from long-chain C8 PFAS to 
alternatives. 


6.2 Firefighting performance indicators 


As previously highlighted, it is important to consider 


the firefighting performance and system compatibility 


of any foam when considering changing to a different 


foam from that currently used. 


There are a number of local and international 


standards that are used to rate the firefighting 


performance of foam. These include, but are not 


limited to the latest versions of: 


(i) Australian Standards 


 AS/NZS 1850, Portable fire 
extinguishers – Classification, rating 
and performance testing; 


 AS 5062, Fire protection for mobile and 
transportable equipment; and 


 DEF(AUST) 5706, Foam Liquid Fire 
Extinguishing, 3 percent and 6 percent 
concentrate. 


(ii) International Standards 


 EN 1568, Fire Extinguishing Media – 
Foam Concentrates (Parts 1, 2, 3 & 4); 


 EN 13565, Fixed Firefighting Systems – 
Foam Systems (Parts 1 & 2); 


 International Civil Aviation 
Organisation (ICAO) Fire Test Method, 
Doc 9137 — Airport Services Manual, 
Part 1 — Rescue and Fire Fighting; 


 NFPA 11, Standard for Low-, Medium-, 
and High-Expansion Foam; 


 UL 162, Standard for Safety for Foam 
Equipment and Liquid Concentrates; 


 Mil-PRF-24385F(SH) Amendment 2, 
Fire Extinguishing Agent, Aqueous Film 
Forming Foam (AFFF) Liquid 
Concentrate, for Fresh and Sea Water; 
and 


 Factory Mutual 5130 (foam enhanced 
sprinklers). 


In addition to these test standards, there are a number 


of listing or product certification schemes that provide 


independent evaluation of fire protection products, 


including firefighting foams. Evidence of suitability 


from such listing bodies should be sought to confirm 
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the firefighting performance of a foam on the fuels to 


be protected; with the type of equipment to be used; 


and, under the conditions likely to be experienced on 


the site. When considering the use of product that has 


been listed or certified, it is important to check the 


basis for listing or certification and that this includes 


testing to a standard relevant for the intended 


application. 


The performance parameters identified as a result of 


testing to these standards will typically include: 


 Time to achieve extinguishment; 


 Burn-back resistance; and 


 Speed of knockdown and vapour control. 


Recognising that some current international standards 


do not detail recommended application rates and 


operational duration for modern fluorine free (F3) 


foams, NFPA and UL in the USA have both started 


testing programs to determine effective recommended 


application rates for F3 foams in comparison to AFFFs. 


Recent NFPA research into the effectiveness of fluorine 


free firefighting foams found that in comparison to the 


C6 AR-AFFF foam baseline used (and noting some 


variability in the capability of the 5 F3 foams tested) all 


F3 foams tested required much higher application rates 


and density to achieve similar results to C6. The F3 


foams also required higher expansion ratios to 


enhance their performance. 


This research also found that heptane, which works as 


an ‘equivalent’ to gasoline for C6 foams, does not work 


as an ‘equivalent’ to gasoline for F3 foams. The reasons 


for this were identified in a previous US Naval Research 


Laboratory (NRL) that identified aromatic components 


within gasoline as the source of the increased difficulty 


in gasoline fire suppression compared to heptane fire 


suppression using F3 foams. This NRL research also 


recommended a more appropriate test fuel for F3 


foams so that, like C6 foams, one fuel can be used in 


testing and cover multiple fuels/applications. 


As such, while the performance of F3 foams has 


improved, further testing is demonstrating specific 


factors that need to be considered in standards relating 


to firefighting foams and in selecting F3 foams. 


Also, it is important to note that these factors and more 


need to be considered in selecting any firefighting 


foam—whether a C6 or F3 foam—to be used in a new 


or existing system. In particular, no foam should be 


considered a “drop-in” replacement in an existing 


system; its suitability must be confirmed. 


Selection needs to consider all of the system and 


equipment compatibility factors listed in Clause 5.3, 


above, and evidence of its suitability should be 


demonstrated by testing to a relevant standard, or 


listing or certification that includes testing to a relevant 


standard. 


Also, given the ongoing evolution of firefighting foams 


(particularly F3 foams), consideration should also be 


given to any new research (like the NFPA and NRL 


research above) as well as the real-life performance of 


specific foams in major fire incidents, as valuable 


additional indicators of potential firefighting 


performance and environmental behaviour. 


7 Environmental Regulations 


Regulation and restriction of undesirable legacy C8 PFAS 


chemicals is increasing around the world in response to 


legacy site contamination of soils, groundwater, human 


blood levels, food and drinking water where there was 


intensive use at specific locations for decades (e.g. 


airports, defence sites and fire brigade training areas). 


Specific high profile site contamination has led to a legacy 


requiring clean up and management, but it is believed to 


be restricted to legacy C8 PFAS (e.g. PFOS, PFOA, PFHxS). 


7.1 NICNAS (National Industrial 
Chemicals Notification and 
Assessment Scheme) 


NICNAS, a branch of the Australian Government’s 


Department of Health, helps protect the Australian 


people and the environment by assessing the risks of 


industrial chemicals and providing information to 


promote their safe use. 


It makes recommendations about chemicals to other 


government agencies responsible for the regulation of 


industrial chemicals, collects data on the use of 


industrial chemicals in Australia and ensures Australia 
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meets its obligations under international agreements 


about chemicals. 


NICNAS advice includes: 


 The Inventory Multi-tiered Assessment and 
Prioritisation (IMAP) Environmental Tier II Risk 
Assessment for C6 PFAS, which sets its status 
as Persistent, not Bio-accumulative, not Toxic; 
and 


 The IMAP Human Health Tier II Risk 
Assessment’s occupational and public health 
risk characterisations for C6 PFAS, which 
concluded “C6 chemicals are not considered to 
pose an unreasonable risk to workers health” 
and “the public risk from direct use of these 
chemicals is not considered to be 
unreasonable”.  


7.2 PFAS National Environmental 
Management Plan (NEMP) – EPA 


The PFAS NEMP was developed by Australian State and 


Territory Environmental Protection Authorities (EPA) & 


the New Zealand EPA and was implemented in 


February 2018. It includes extensive guidance notes 


designed to help governments, industry and the 


community identify, monitor and respond to PFAS 


contamination.  


The NEMP includes the following: 


 All PFAS (C8 and C6) to be covered;  


 Requirements for PFAS monitoring and 
assessment, plus site evaluation and 
prioritisation; 


 Defined measurement techniques for PFAS 
and environmental levels indicating a need for 
action; 


 Guidance on how to deal with sites 
contaminated with PFAS: waste, transport and 
treatment, with information sharing across 
Australia; 


 Requirements for updating of the NEMP as an 
evolving document to incorporate emerging 
new data; 


 Requirements for evaluation of the NEMP’s 
effectiveness, and future research towards 
future revisions; 


 Definition of key trigger values for soil 
investigation, biota guideline values, landfill 
acceptance and health based 
drinking/recreational water values; and  


 Requirements for collection, separation, 
treatment, destruction of all PFAS.  


7.3 Queensland—Environmental 
Management of Firefighting Foam – 
Operational Policy (QLD Foam Policy) 


The first PFAS regulation in Australia, this policy was 


implemented in Queensland by the Department of 


Environment and Science in July 2016. 


The QLD Foam Policy requires: 


 Immediate removal of PFOS legacy foams from 
service; 


 Containment and control measures for all PFAS 
foams so none enters the environment; 


 Phase out of fluorinated firefighting foam 
where primarily the perfluorinated part of the 
carbon chain is longer than or equal to 7 
carbon atoms (C8 foams) within 3 years; 


 Preference for F3 foam use wherever possible, 
but acceptance where this can be 
demonstrated not possible that C6 foams with 
a purity of >99.5% could be used providing 
there is complete collection and containment 
of all foam solution, firewater runoff and 
wastes in impervious dikes, with proper and 
safe disposal. This includes accidental spills and 
the testing/maintenance of fixed and mobile 
equipment; 


 High temperature (>1,100oC) disposal of all 
fluorinated organic wastes (including firewater 
runoff); 


 Containment of non-persistent F3 foam 
wastes, wherever possible, using all 
reasonable and practical measures to minimise 
environmental harm; 


 A 10 parts per million (ppm or mg/L) limit of 
PFOS/PFHxS residual contamination in 
replacement firefighting foam stock; 


 A 50 ppm limit of PFOA, precursors and higher 
homologues (≥ C7) contamination in 
replacement foam stock; and 
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 Full compliance required of all foam users 
implementing F3 foams by July 2019 
(extension by negotiation and documented 
progress, if necessary for major industries). 


7.4 South Australia—Environment 
Protection (Water Quality) Policy 2015 
(SA WQ Policy) – Amendment banning 
PFAS foam use – Implemented January 
2018 


This policy covers all firefighting foam uses from 


portable extinguishers to fire trucks and fixed foam 


systems in South Australia. 


The SA WQ Policy includes:  


 A ban on the use of all fluorinated firefighting 
foams for all applications with a timeframe of 
two years for compliance for all non-handheld 
applications by January 2020. 


This ban applies to hand-held applications 
(portable extinguishers) upon re-charge or 
re-fill or within two years of commencement of 
the policy, whichever is earlier; 


 Provisions to address PFAS contamination in 
existing equipment; 


 Certification of fluorine concentrations in foam 
to be provided by suppliers; 


 That EPA SA may consider an exemption 
application by demonstrating assessment of 
actions already taken and proposed to be 
taken plus a justification why F3 foams cannot 
currently be used at the site. 


7.5 USA 


A number of States in the USA are passing or considering 


legislation to restrict the use of PFAS foams, particularly 


for training purposes (where most usage occurs), but 


allowing continued use of PFAS based foams for major 


hazard facilities (e.g. California, Colorado, New 


Hampshire, New York, Virginia and Washington). 


The National Defense Authorization Act also provides 


restrictions from 2024. 


7.6 Canada 


An exemption has been made which allows the use of 


fluorine free foams at Canadian airport. 


8 Different types of firefighting 
foam 


Firefighting foams can be broken into two broad 


categories: 


 Foams that contain fluorinated surfactants; 
and 


 Foams that are fluorine free. 


However, there are also individual foam types within 


these two broad categories. 


Commonly used firefighting foam types are better 


known by the following terms: 


 Fluorinated Foams 


o AFFF—Aqueous Film Forming Foam 


o AR-AFFF—Alcohol Resistant Aqueous 
Film Forming Foam 


o FP—Fluoro-Protein Foam 


o FFFP—Film Forming Fluoro-Protein 
Foam 


o AR-FFFP—Alcohol Resistant Film 
Forming Fluoro-Protein Foam 


 Fluorine Free Foams 


o F3—Fluorine Free Foam 


o AR-F3—Alcohol Resistant Fluorine 
Free Foam 


Note: High-expansion, protein, Class A and most 
training foams are, and always have been, fluorine 
free. 


8.1 Fluorinated firefighting foams (C8 
and C6 Foams)  


8.1.1 Overview 


Historically, fluorinated firefighting foams include 


small quantities of perfluorinated and polyfluorinated 
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compounds (PFCs) or Per- and Poly-fluoroalkyl 


Substances (PFAS), as they are more commonly called. 


Perfluorooctanyl sulfonate (PFOS) and 


perfluorooctanoic acid (PFOA) are two of the most 


common PFAS-based products derived from a range of 


precursors which were contained in older legacy C8 


foams. 


C8 foams have good firefighting performance but have 


Persistent (P), Bio-accumulative (B), Toxic (T) and 


Long-Range Environmental Transport (LRET) 


characteristics, all of which are undesirable and have a 


significant negative environmental effect and a 


potential to harm human health. 


Note: C8 foams—dependant on the specific 
formulation—may contain substances such as PFOS, 
PFHxS, PFOA and PFOA precursors. 


C6 foams may contain trace levels of PFOA, which are 


unavoidably produced by the manufacturing process, 


but these foams are acceptable under the US EPA PFOA 


Stewardship program and the Registration, Evaluation, 


Authorisation and Restriction of Chemicals (REACH) 


Regulation (EU) 2017/1000, see Clauses 8.1.2 and 


8.1.3. 


C6 foams are persistent but are neither 


bio-accumulative, nor toxic and are of low concern to 


human health and the environment.  


Further detail on health concerns and the phase out of 


legacy C8 foams and replacement C6 foams is provided 


in Appendix B. 


8.1.2 US EPA PFOA Stewardship Program 


The United States Environmental Protection Agency 


(US EPA) Voluntary PFOA Stewardship Program (2006-


2015) aimed to eliminate PFOA content by 2015 from 


the surfactants manufacturing processes, products and 


waste streams by transitioning from C8 surfactants to 


environmentally more benign C6 surfactants. US EPA 


reports confirm this was achieved. 


Note: For more information on the US EPA PFOA 
Stewardship Program, see 
https://www.epa.gov/assessing-and-managing-
chemicals-under-tsca/and-polyfluoroalkyl-substances-
pfass-under-tsca#tab-3. 


8.1.3 REACH Regulation (EU) 2017/1000 


Foam manufactured or supplied in Europe must 


comply with the REACH Regulation (EU) 2017/1000.  


This Regulation permits C6 foams to include up to:  


 25 parts per billion (ppb or µg/L) of PFOA 
including its salts, or 


 1,000 ppb for one or a combination of 
PFOA-related substances. 


Firefighting foams already in use are exempted from 


this impurity restriction, so C8 foams purchased before 


July 2020, could still be used until their expiry date and 


be compliant with this European Union (EU) 


Regulation. This Regulation has a 3 year transition 


period, becoming effective from July 2020 (i.e. 


completed by July 2023).  


Note: For more information on the Registration, 
Evaluation, Authorisation and Restriction of Chemicals 
(REACH) Regulation (EU) 2017/1000, see https://eur-
lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN. 


8.1.4 Summary of fluorinated firefighting 
foams (C8 and C6 foams) 


Fluorinated firefighting foams should not be grouped 


as a single class in terms of their environmental 


properties. C6 foams compliant with the US EPA PFOA 


Stewardship Program and REACH Regulation (EU) 


2017/1000 have distinctly different environmental and 


human health characteristics to C8 foams that contain 


PFOS or PFOA.  As such, US EPA PFOA Stewardship 


Program and REACH Regulation (EU) 2017/1000 


compliant foams should not be subject to the same 


level of restriction or environmental controls as those 


imposed on legacy C8 foams.  



https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/and-polyfluoroalkyl-substances-pfass-under-tsca#tab-3

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/and-polyfluoroalkyl-substances-pfass-under-tsca#tab-3

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/and-polyfluoroalkyl-substances-pfass-under-tsca#tab-3

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN
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Further detail on health concerns and the phase out of 


legacy C8 foams and replacement C6 foams is provided 


in Appendix B. 


8.2 Fluorine-free firefighting foams 
(F3 foams) 


8.2.1 Overview 


In response to the environmental concerns with PFOS 


and PFOA fluorinated foams and as a result of 


European and US reforms, F3 foam technology has 


advanced in recent years and modern F3 foams are 


available in both the Australian and international 


markets. 


F3 foams do not contain persistent fluoro-surfactants 


and play an important role in fire protection and 


training. However, as a general rule, they do not provide 


the same level of firefighting performance as C8 foams 


or C6 foams.  Typically, F3 foams do not provide the 


same fuel shedding, film forming characteristics, vapour 


sealing or burnback resistance, which can be vitally 


important to rapid extinguishment of fires in some 


applications. These properties are particularly important 


in industrial and petrochemical applications as well as 


incidents where the foam is applied forcefully, as is often 


inevitable in emergency incidents. 


However, it must be noted that F3 foams are available 


which have been certified to test standards including 


UL 162, ULC, FM, ICAO, EN1568, IMO and LASTFIRE. As 


is the case with all foams, users should verify that the 


foam being considered for use has been independently 


tested and certified to a standard relevant to the 


intended application and are proven effective when 


applied on the applicable fuels, at the extremes of 


ambient temperatures and at the expected expansion 


ratios and application rates expected from the 


discharge devices used in the system. Any change in 


foam type should not compromise the designed fire life 


safety and critical infrastructure protections required 


and provided by a foam based fire protection system. 


While F3 foams are typically 100% biodegradable, and 


are therefore not persistent in the environment, it 


should be noted that the short-term environmental 


impacts of many F3 foams have been shown to be an 


order of magnitude higher in short-term aquatic 


toxicity than C6 foams. Evidence suggests, when 


unsuited to the application, they are slower to 


extinguish volatile fuels, so more foam is likely to be 


used, increasing BOD issues. These factors combined 


could cause more short-term adverse impacts on fish 


and other aquatic organisms, particularly in small or 


isolated water bodies. It is therefore important to 


remember that all foams pollute regardless of the type 


of foam being used. As such, their use should be 


minimised and the used foam solution and firewater 


runoff collected and managed to reduce 


environmental impacts.  


A huge amount of investment and resources are being 


directed to improve the performance of F3 foams by 


organisations such as the FAA, US Research Naval 


Laboratory, NFPA and UL. 


FPA Australia supports the use of more 


environmentally responsible foam formulations, 


however, firefighting foams must only be used in 


applications where they provide acceptable levels of 


fire life safety and firefighting performance 


demonstrated through a risk based assessment of 


realistic worst case incident scenarios. 


Historically, there have been a number of important 


applications for which F3 have not been suitable;  


(i) Portable fire extinguishers; 


(ii) Non-aspirated pre-engineered foam/water 
spray systems used to protect large mining 
machines; and 


(iii) Forceful application onto volatile fuels in depth 
(e.g. storage tanks and associated bunded 
areas). 


Note: F3 foams are now used and approved for use in (i) 
Portable fire extinguishers and (ii) Non-aspirated pre-
engineered foam/water spray systems used to protect 
large mining machines. 


In Australia, the use of foam in application (i) requires 


the portable fire extinguisher to pass the specific fire 


test protocols detailed in AS/NZS 1850, Portable fire 
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extinguishers – Classification, rating and performance 


testing. 


The use of foam in application (ii) above, requires the 


system to pass specific fire test protocols detailed in 


AS 5062 Fire protection for mobile and transportable 


equipment.  


It is important to note that the 2016 edition of AS 5062 


includes a number of new test requirements. These 


include a 90 day agent (pre-mix) stability test and fire 


testing using cylinders filled at least 30 days prior to 


testing.  All systems will need to be tested to these new 


requirements in the future, whether fluorinated or 


fluorine free, to claim compliance to AS 5062:2016. 


FPA Australia is aware of systems using F3 foam that 


have been tested to these latest requirements. 


8.2.2 Summary of fluorine free foams 
(F3 foams) 


As with C8 and C6 foams, F3 foams should not be 


grouped as a single class in terms of their 


environmental properties or performance.  Some F3 


foams have better firefighting and environmental 


performance than others, and just like C6 foams, 


evidence of suitability for adequate fire life safety and 


fire protection of the application in question must be 


sought before a commitment is made to use a specific 


F3 foam. 


9 Environmental Best Practice 


The following outlines FPA Australia’s recommended 


environmental best practice for use of firefighting 


foams. 


9.1 Training and system testing and 
commissioning 


Training of personnel in the use, testing and 


commissioning of fire protection systems is essential to 


ensure the fire preparedness of a facility.  However, 


such activities should be undertaken in an 


environmentally responsible manner. 


To minimise the potential for firefighting foam to enter 


the environment, FPA Australia recommends the 


following measures be implemented to facilitate 


training and system testing and commissioning: 


 Use training foams or other surrogate liquids 
that do not contain fluoro-surfactants for 
training, system testing and commissioning 
purposes, wherever possible; 


 Develop test and commissioning methods for 
foam proportioning systems which do not 
discharge foam to the environment; 


 Where the discharge of foam cannot be 
eliminated, ensure it is contained for 
appropriate collection/treatment/disposal in 
accordance with the requirements of the local 
regulatory authorities. 


If containment is not possible, then training, 
testing and commissioning should only be 
carried out with a surrogate liquid that is neither 
persistent, nor bio-accumulative, nor toxic and 
without known potential human health 
impacts. Comparative proportioning rates 
using water only against the specific foam type 
could be considered, if sufficient reliable 
comparative data is available; and 


 New system designs or system upgrades should 
incorporate the facilities to allow testing and 
commissioning of the proportioning system 
without the need to discharge foam.  This may 
be achieved by comparative flow meters 
(assuming similar viscosities of foam to water), 
incorporating a test return line to the bulk foam 
storage tank or alternatively diverting foam or a 
surrogate liquid to a dedicated test tank from 
which it can be recovered for re-use, or disposal 
in accordance with the requirements of the 
environmental regulatory authorities. 


9.2 Firewater effluent 


Firewater effluent or runoff contains many potentially 


harmful chemicals and will possibly include PFAS; 


unburnt hydrocarbon or polar solvent fuels; products 


of combustion (potentially including Volatile Organic 


Compounds (VOC) and Polycyclic Aromatic 


Hydrocarbons (PAH), some of which are known 


carcinogens); particulates; surfactants; water-soluble 


polymers; hydrolysed proteins; organic matter; 


suspended and dissolved solids; co-solvents; 
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anti-freezing agents; biocides; pathogens; and, other 


compounds. 


It is likely to also be contaminated with PFAS from a 


wide range of consumer sources, including pre-existing 


contamination of soil, water and other infrastructure, 


even when F3 foams are used. Pre-existing PFAS 


contamination is highly likely to exist on many 


industrial sites. 


For these reasons, all firewater effluent is potentially 


hazardous and it is therefore vitally important that it be 


contained as far as possible, regardless of whether C8, 


C6 or F3 foam has been used or not. 


This contained firewater effluent/runoff should then 


be tested for contamination levels before 


remediation/treatment or disposal in accordance with 


the requirements of local environmental regulatory 


authorities. 


9.3 Remediation of PFAS contaminated 
soil and water 


Considerable research work has been undertaken 


recently into effective remediation options for soil and 


water contaminated with C8 and C6 PFAS, particularly 


PFOS/PFHxS and PFOA. An increasing number of viable 


technologies are becoming commercially available. 


Some of these technologies for adsorption, separation 


and concentration of PFAS include:  


 Granular activated carbon (GAC) (effective 
predominantly for C8 PFAS); 


 Modified clays & bio-absorbent granules; 


 Ion exchange resins (IX); 


 Ozone fractionation with catalysed reagent 
addition (OCRA);  


 Membrane filtration including reverse osmosis 
(RO) and nano-filtration (NF);  


 Electrocoagulation; and 


 Reed bed filtration.  


A number of well-documented commercially available 
case studies have been completed removing PFAS to 
non-detect levels. 


Effective PFAS breakdown/destruction technologies 
include: 


 Electrochemical oxidation; 


 Cement kiln destruction*; 


 Plasma arc incineration/thermal destruction*; 


 Thermal desorption; 


 Sonic destruction; 


 Heated persulphate oxidation; and 


 Fungal degradation. 


*Cement kiln destruction, plasma arc incineration and 


thermal desorption are available in Australia. The other 


technologies are yet to be commercially available in 


Australia. For information on destruction options in your 


local region, FPA Australia recommends you contact the local 


environmental regulatory authority. 


More recent additional technologies being explored, 


and which show promise at laboratory and pilot scale, 


include the following: 


 Photocatalysis—uses silicon, carbon and iron 
catalysts and short wavelengths (<200 nm) of 
UV light to degrade PFAS. 


Note, it seems to be sensitive to pH and require 
longer exposure times for shorter chain PFAS 
substances. 


 Carbon nanotubes and filters—increase the 
surface area for PFAS adsorption, increasing 
effectiveness of short-chain capture and 
extending life and efficiency of filters.  


 Advanced electrochemical oxidation—creates 
free radicals and has also been shown to be 
effective, as has advanced reduction using 
nano zero-valent iron.  


 Colloidal activated carbon—has shown 
effective results in case studies providing soil 
barriers to curtail PFAS plume movements.  


 Ionic Fluorogels—leverage a synergistic 
combination of fluorophilic sequestration and 
targeted ion exchange to generate high 
performing and selective gels for PFAS 
remediation. 


It has been shown to be highly effective at 
adsorbing PFAS substances (both long and 
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short-chains, including C4) from waste water 
treatment plant effluent. 


These gels can also be regenerated to provide 
increased operational efficiency.  


These technologies could also potentially be effective 


methods of treating firewater runoff and fire training 


ground effluent if they are proven to perform and 


become commercially available. 


9.4 Cleaning/change out of existing 
legacy fluorinated foams 


FPA Australia recommends the following process when 


cleaning foam tanks or changing out existing C8 foams: 


1. Decant existing C8 foam into suitable storage 
containers, which are also bunded and clearly 
marked for incineration/destruction. 


2. Thoroughly flush system with water and collect 
effluent in suitable storage containers/tankers, 
identifying contents.  The use of hot water may 
facilitate cleaning. 


Note: Changing from a foam containing PFOS or 
PFOA to a US EPA PFOA Stewardship compliant 
C6 foam, a REACH Regulation (EU) 2017/1000 
compliant C6 foam or an F3 foam will require 
thorough washing of the tank and concentrate 
sections of pipework (including proportioners) 
until no frothing is visible. It also requires 
collection, remediation and safe disposal of all 
effluent from this washing process. 


It is recommended a sample of the “clean” 
effluent be tested by a NATA accredited 
laboratory for traces of PFOS/PFHxS/PFOA to 
determine a baseline level of contamination for 
future reference and to confirm the storage is 
essentially “PFOS, PFHxS and PFOA free” down 
to the levels specified in the Queensland Policy, 
see Clause 7.3. 


To avoid the possibility of contamination, the 
tank should not be filled with the replacement 
foam until the results of this testing are available 
and confirm sufficiently low levels acceptable to 
the local environmental regulator. 


3. Using suitable remediation technologies, 
flushed foam solution and effluent should be 
treated to concentrate the PFAS into as small a 
volume as practical and should be held 


separately and labelled prior to 
disposal/destruction. 


4. Analyse clean water for residual PFAS levels, 
before any release for re-use to the 
sewer/environment to ensure local regulatory 
requirements are met. 


This is likely to require temporary storage in 
large clean tanks without any previous PFAS 
usage or potential pre-existing PFAS 
contamination. 


5. Send concentrated PFAS containing materials 
for disposal/destruction in accordance with 
local regulatory requirements. 


10   Recommendations 


FPA Australia’s recommendations on the selection and 


use of firefighting foam are as follows: 


1. The use of foams containing PFOS should be 
banned; 


2. Existing stocks of foams containing PFOS 
should be removed from service and sent for 
high temperature incineration or equivalent 
destruction at an approved facility. 


3. All foam manufacturers should reduce and 
eliminate the production of foams containing 
PFOA in accordance with the US EPA PFOA 
Stewardship Program or REACH Regulation 
(EU) 2017/1000. 


4. Foam users should phase-out their use of C8 
foams, which contain PFOS or PFOA, and 
transition to US EPA PFOA Stewardship 
Program/REACH Regulation (EU) 2017/1000 
compliant C6 foams or F3 foams (providing 
existing safety standards are not 
compromised) using a holistic risk based 
assessment approach to select the foam most 
appropriate for the intended application 
without compromising fire life safety. 


5. Regardless of whether the replacement foam 
under consideration is a C6 foam or F3 foam, 
evidence of suitability must be sought to 
demonstrate its ability to achieve the required 
firefighting performance for the specific fuel(s) 
stored/used, at the extremes of ambient 
temperature that may be encountered on site, 
with the aspiration level and application rates 
being provided by the discharge devices and 
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system design in place or being modified 
accordingly. 


Evidence must also be sought to confirm that 
the replacement foam is compatible with the 
systems and equipment with which it is to be 
used and that the performance of these 
systems is not being compromised. 


6. Whilst important, the environmental 
performance of a foam should not be used as 
the sole selection criteria, nor considered in 
isolation.  Effective fire life safety and critical 
asset protection must also be adequately 
considered. Choosing the most responsible 
firefighting foam—the best one to protect life, 
property and the environment—involves 
selecting one that provides a combination of 
firefighting performance, reliability and fire life 
safety, balanced with minimal toxicological and 
adverse environmental impacts. Therefore, the 
following key selection criteria must all be 
adequately considered to ensure all realistic 
expectations are being met: 


(a) Firefighting performance; 


(b) Fire life safety; 


(c) Physical properties and suitability for 
use on known hazards (including 
forceful application); 


(d) Compatibility with in-depth fuels (i.e. 
>25 mm), system design, application 
method, existing delivery equipment, 
site conditions and approvals; and 


(e) Environmental impact (including 
whole incident, not just foam in 
isolation). 


7. Any proposal to change the type of foam used 
in a system requires careful consideration and 
must take fire safety and engineering factors 
into account.  The type of foam used should 
not be changed without completing a detailed 
risk assessment review of the design, 
performance and operation of the system as a 
whole.  Such design reviews should include 
consultation with fire system designers, foam 
and foam hardware suppliers/specialists, and 
the relevant authority having jurisdiction (AHJ). 


8. Where possible, eliminate the discharge of 
foam during training and system testing and 
commissioning.  Where this is not possible, use 
surrogate liquids or training foams.  Where the 
discharge of foams containing 


fluorosurfactants during training, testing or 
commissioning cannot be avoided, ensure that 
the discharge is contained, collected, treated 
and disposed of in accordance with the 
requirements of the relevant AHJ. 


9. All firewater run off/effluent, irrespective of 
foam type used, should be contained and 
tested for regulated contaminants (including 
PFAS*) prior to any discharge, as it is likely to 
qualify as hazardous waste.  It should then be 
treated and disposed of according to the 
requirements of the relevant AHJ. 


*Note, significant PFAS levels may occur from 
non-foam related consumer products in fire 
incidents, even when F3 foams are being used. 
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AFFF Aqueous Film Forming Foam 
(Fluorinated) 


AHJ Authority Having Jurisdiction 


AR-AFFF Alcohol Resistant Aqueous Film Forming 
Foam (Fluorinated) 


AR-FFFP Alcohol Resistant Film Forming Fluoro-
Protein Foam (Fluorinated) 


AR-F3 Alcohol Resistant Fluorine Free Foam 
(with no fluorinated content) 


AS Australian Standard 


AS/NZS Australian/New Zealand Standard 


BOD Biochemical Oxygen Demand 


C6 Short carbon chain lower or equal to 6 
carbon atoms 


C6 foam Fluorinated firefighting foam where the 
per-fluorinated carbon chains are shorter 
or equal to 6 carbon atoms 


C8 Long carbon chain greater or equal to 7 
carbon atoms including >C8s which may 
breakdown to PFOA, PFOS and PFHxS 
(PFHxS is defined as C8 under United 
Nations – OECD, 2015) 


C8 foam Fluorinated firefighting foam where per-
fluorinated carbon chains are longer or 
equal to 7 carbon atoms and may 
breakdown to PFOS, PFOA, PFHxS. 


COD Chemical Oxygen Demand 


ECF Electrochemical Fluorination 


EPA Environmental Protection 
Agency/Authority 


EU European Union 


FAA Federal Aviation Administration (USA) 


FFFC Fire Fighting Foam Coalition 


FFFP Film Forming Fluoro-Protein Foam 
(Fluorinated) 


FM Factory Mutual Insurance Company 


FP Fluoro-Protein Foam (Fluorinated) 


FPA Australia Fire Protection Association Australia 


F3 foam Fluorine Free Foam (with no fluorinated 
content) 


GAC Granular Activated Carbon 


ICAO International Civil Aviation Organisation 


IMAP Inventory Multi-tiered Assessment and 
Prioritisation 


IX Ion Exchange Resins 


Kow Octanol-water coefficient 


LRET Long-Range Environmental Transport 


NEMP National Environmental Management 
Plan (Australia/New Zealand) 


NFPA National Fire Protection Association 
(USA) 


NICNAS National Industrial Chemicals 
Notification and Assessment Scheme 
(Australia) 


OECD Organisation for Economic Cooperation 
and Development (United Nations) 


OCRA Ozone fractionation Catalysed Reagent 
Addition 


PAHs Polycyclic Aromatic Hydrocarbons 


PBT Persistent, Bio-accumulative and Toxic 


PFAS Per- and Poly-fluoroalkyl Substances 


PFCs Perfluorinated and Polyfluorinated 
Compounds (more recently replaced by 
the term “PFAS”) 


Appendix A – Abbreviations 
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PFCA Perfluorocarboxylic Acid 


PFSA Perfluorosulfonic Acid 


PFHxA Perfluorohexanoic Acid 


PFHxS Perfluorohexane Sulfonate 


PFOA Perfluorooctanoic Acid 


PFOS Perfluorooctanyl Sulfonate 


POPRC Persistent Organic Pollutants Review 
Committee (UN Stockholm Convention) 


POP Persistent Organic Pollutant (POPs is the 
plural) 


ppm parts per million (1,000,000) or mg/L 


ppb parts per billion (1,000,000,000) or µg/L 


mg/L 1 milligram per litre = 0.000,001 
grams/litre or ppm 


µg/L 1 microgram per Litre = 0.000,000,001 
grams/litre or ppb 


NF Nano-filtration 


REACH Registration, Evaluation, Authorisation 
and Restriction of Chemicals 
(EU regulations) 


RO Reverse Osmosis 


SA WQ 
Policy 


South Australia Water Quality Policy 


UL Underwriters Laboratories (USA) 


ULC Underwriters Laboratories of Canada 


UN United Nations 


US United States 


US EPA United States Environmental Protection 
Agency 


VOC  Volatile Organic Compounds 
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This Appendix discusses the health concerns of 


particular chemicals in legacy C8 foams, the phase out 


of these foams and the use of replacement C6 foams. 


B1 Perfluorooctanyl Sulfonate 
(PFOS) 


PFOS is a Perfluorosulphonic acid (part of the PFAS 


family) and derives from the 3M™ developed 


Electrochemical Fluorination (ECF) process, (no longer 


used outside China, and perhaps Russia). 


The main global manufacturer of PFOS containing 


foams, 3M™, voluntarily ceased global manufacture of 


fluorochemicals by end 2002, but in Australia the 


manufacture of 3M™ Lightwater™ AFFF and ATC™ 


AR-AFFF concentrates extended into 2003. 


In 2004, the first 12 POPs were listed in annexes to the 


Stockholm Convention. In 2009, PFOS was one of 9 new 


substances added as an Annex B Restricted substance 


in accordance with the Stockholm Convention with the 


expectation that every four years progress on its 


elimination is reported. It should be noted that 


Australia’s National Implementation Plan – Stockholm 


Convention on Persistent Organic Pollutants (dated 


July 2006) was published by the Commonwealth 


Department of the Environment prior to the addition 


of PFOS as a POP. 


Australia is yet to ratify this addition of PFOS as an 


Annex B Restricted substance and update the National 


Implementation Plan to reflect this. Australia is 


considering ratification of PFOS as a POP but must go 


through a domestic treaty process for which the 


Commonwealth Department of the Environment and 


Energy is responsible. FPA Australia considers that the 


Australian Government should ratify PFOS as a POP in 


accordance with the Stockholm Convention urgently to 


provide clarity for foam users and protection for our 


environment.  


The Stockholm Convention’s goal is to reduce and 


ultimately eliminate production and use of PFOS and 


encourages: 


 Phase out of PFOS use when suitable 
alternative substances or methods are 
available; 


 Producers or users of PFOS to develop and 
implement an action plan for elimination; and 


 PFOS producers or users, within their 
capabilities, to promote research on 
development of safe alternative substances to 
reduce human health risks and environmental 
implications. 


The European Union (EU) has prohibited the marketing 


and use of PFOS since 27 June 2008. Subsequently, 


PFOS was banned from use in 28 European countries in 


2011, requiring high temperature incineration (above 


1,100°C) to destroy it. New Zealand followed by 


banning it in 2011 and Canada followed in 2013. 


As PFOS is listed as a Persistent Organic Pollutant under 


the United Nations (UN) Stockholm Convention, 


FPA Australia recommends that any fluorinated 


firefighting foam containing PFOS and/or its related 


chemicals, including PFHxS, should be immediately 


removed from service and sent to an authorised 


regulated waste facility for disposal.  


B2 Perfluorooctanoic Acid (PFOA) 


PFOA is a Perfluorocarboxylic acid (PFCA) (part of the 


PFAS family) and has been accepted for listing as a POP 


by the UN Stockholm Convention POPRC. 


Concerns about PFOA’s persistence, detection in 


human blood and effects in animal studies has led to 


further scientific research. This research has shown 


Appendix B – Health concerns and phase out of 


legacy C8 foams and the use of replacement C6 


foams 
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that C8 fluorochemicals have larger more complex 


precursor molecules, which are more likely to 


breakdown to C8 endpoint substances (PFOS, PFOA 


and PFHxS) that are persistent, toxic, bio-accumulative 


and remain in mammalian organisms for long periods 


of time.  Research indicates that C8 fluorochemicals 


have half-lives in humans typically averaging 5.4 years 


for PFOS, 8.5 years for PFHxS, and 3.5 years for PFOA. 


In comparison, the main short-chain C6 foam 


breakdown product PFHxA has an average human half-


life of just 32 days. 


PFOA was mainly used as a polymerization aid in the 


manufacture of several types of fluoropolymers. The 


ECF that produced PFOS from C8 precursors also 


generated some unavoidable PFOA as a by-product of 


the manufacturing process (generally at a ppm level), 


and from C8 precursors. Similarly, trace amounts of 


PFOA (but not PFOS) can be found from precursors and 


in C8 fluorotelomers. These fluoropolymers were used 


in a wide variety of industrial and consumer products, 


including domestic cookware, but not in firefighting 


applications. 


In 2006, the US EPA and eight global fluorotelomer and 


fluoropolymer manufacturers launched a voluntary 


PFOA Stewardship Program working towards 


elimination of PFOA and its precursor chemicals from 


their production processes, waste streams and finished 


products by the end of 2015, which was achieved. 


All major fluorotelomer manufacturers who were part of 


the US EPA PFOA stewardship program have virtually 


eliminated PFOA (down to ppb levels) from 


fluorotelomer surfactants as they transitioned to 


environmentally more benign high purity (≥98.5%) 


short-chain C6 alternatives which are now being used in 


firefighting foam concentrates by all main 


manufacturers (outside China and perhaps Russia).  The 


remaining percentage consists predominantly of C4 


fluorosurfactants, improving environmental outcomes 


and complying with both the US EPA PFOA Stewardship 


Program and the REACH Regulation (EU) 2017/1000 


requirements for PFOA. 


It is interesting to note that the French Food Safety Agency 


and Norwegian Institute of Public Health have evaluated 


the potential human health risks related to the residual 


presence of PFOA in non-stick coatings for cookware, 


concluding that the consumer health risk is negligible. 


B3 C6 fluorotelomers 


Scientific research has shown that C6 foams are 


environmentally more benign than those using C8 


fluorochemicals, including PFOS and PFOA, and are 


widely considered safe for continued use. 


C6 fluorotelomer surfactants meeting the US EPA PFOA 


Stewardship Program and the REACH Regulation (EU) 


2017/1000 do not have the same adverse 


environmental profile as PFOS, PFHxS, PFOA or PFOA 


precursors.  Scientific research indicates that they are 


not bio-accumulative, not carcinogenic, not genotoxic, 


not endocrine disruptors, not developmental toxins 


nor mutagenic and they exhibit low toxicity to humans 


and aquatic environments. 


The Australian Department of Health, Expert PFAS 


health panel concluded in its May 2018 advice that: 


“There is no current evidence that supports a large 


impact on an individual’s health” from C6 


fluorotelomers and “In particular, there is no 


current evidence that suggests an increase in 


overall cancer risk” from C6 PFAS use. 


This health report confirms "Differences between 


those with the highest and lowest exposures are 


generally small, with the highest groups generally 


still being within the normal ranges for the whole 


population. There is mostly limited or no evidence 


for an association with human disease 


accompanying these observed differences.”    


It concludes, “Our advice to the Minister in regards 


to public health is that the evidence does not 


support any specific biochemical or disease 


screening, or health interventions, for highly 


exposed groups, except for research purposes." 


US EPA Stewardship Program and REACH Regulation 


(EU) 2017/1000 compliant C6 fluorotelomer 


surfactant-based foams: 


 Do not break down to PFOS, PFOA or chemicals 
currently listed or suspected of being POPs or 
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persistent, bio-accumulative and toxic (PBT) 
substances; 


 Although persistent, are not made with 
chemicals currently considered to be 
bio-accumulative, nor toxic by environmental 
authorities; and 


 Are not listed by the Stockholm Convention or 
European Chemicals Agency (2016) list of 
substances of high or very high concern (VHC). 


Importantly, C6 foams retain fast, effective, reliable 


and efficient firefighting performance, in most cases 


equivalent to C8 foams, without increased 


fluorochemical content. Equivalency has been verified 


using the MilSpec foam test standard and UL listings. 
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1 Purpose statement 


The purpose of this document is to increase awareness 


of the issues surrounding the selection and use of 


firefighting foams based on their: 


 Firefighting performance; 


 Environmental impact; and 


 System and equipment compatibility. 


This Information Bulletin also provides information on 


the different types of firefighting foams, suggestions 


for environmental best practice, as well as general 


recommendations for the selection and use of 


firefighting foams. 


NOTE: The content of this Information Bulletin is 
informed by the real world experiences of our members 
as well as significant local and international research in 
this area, see Section 11 “References”. 


2 Audience 


This Information Bulletin is intended for: 


(i) FPA Australia members; 


(ii) Users of firefighting foams, including owners of 
facilities protected by foam systems and 
response agencies who use firefighting foam; 
and 


(iii) Other stakeholders involved in the selection 
and use of firefighting foam, including 
manufacturers, suppliers, installers and 
maintainers of fire protection systems and 
equipment that use firefighting foam. 


3 Abbreviations 


Abbreviations are used extensively in this Information 


Bulletin to make the document easier to read. 


Refer to Appendix A for a list of these abbreviations. 


4 Background 


Firefighting foam is an effective suppression agent for 


preventing, extinguishing or controlling fires involving 


flammable liquids (Class B fuels). Its use can 


significantly reduce the risk to life, property, 


environment and business disruption from such fires. 


Also, in addition to limiting the growth and impacts of 


a fire, use of these foams also reduces the amount of 


noxious and harmful breakdown products—including 


known carcinogens—released by the fires on which 


they are used. 


Firefighting foam is used in fixed and portable fire 


extinguishing systems as well as fire brigade apparatus.  


Firefighting foam is produced by mixing foam 


concentrate with water to produce foam solution.  This 


solution can either be applied: 


 Non-aspirated (through water nozzles, 
sprinklers or deluge nozzles, provided the foam 
is suitable for application through these 
devices); or 


 Aspirated (when the foam solution is mixed 
with air through dedicated foam making 
devices; such as, a foam branch pipe, top 
pourer, foam cannon, foam sprinkler or high 
expansion generator). 


The application of firefighting foam to liquid fuel fires 


suppresses the release of flammable vapours, 


separates flames from the fuel, blocks the supply of 


oxygen to the fuel and cools the fuel surface. 


The environmental acceptability of different types of 


firefighting foam has been a topic of increasing global 


discussion in recent years, with particular focus on the 


properties of fluorinated versus fluorine free foams (F3 


foams).  Whilst a vast amount of environmental 


information is now available in the public domain, 


FPA Australia is concerned that much of this 


information focusses on environmental issues in 


isolation of other key factors such as firefighting 


performance, firefighter safety and system 


compatibility. 


FPA Australia recognises that fire protection products 


and practices must be environmentally responsible.  In 


fact, protecting the environment is a fundamental part 


of the Association’s Vision. However, FPA Australia 


contends that acceptable fire life safety, fire protection 


and environmental outcomes cannot be achieved by 


consideration of any single performance characteristic. 


All the characteristics and properties of a product or 
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system must be considered holistically to reach a well-


informed view as to which product or system is best 


suited for a particular application.  FPA Australia 


contends that the decision to select and use a 


particular type of foam should only be made after 


careful consideration of a range of factors, including: 


 Firefighting performance; 


 Protection of personnel (both firefighters and 
the community); 


 Potential adverse environmental impacts; 


 Compatibility with the fixed or portable fire 
systems in which it is to be used; 


 Compatibility with existing foam concentrate 
in storage; 


 Compatibility with materials (e.g. potential 
tank/pipework corrosion and seal materials); 


 Compatibility with existing proportioning 
equipment; and 


 Cost. 


This document is intended to provide a balanced 


overview of the key issues which impact on the 


selection and use of firefighting foam.  Only by careful 


consideration of all these key criteria can foam users 


make an informed decision as to which type of foam is 


most suitable for their current and future needs. 


5 Factors impacting on selection 
and use 


Three main factors must be considered when assessing 


the selection and use of firefighting foam:  


 Firefighting performance;  


 Environmental impact; and  


 System/equipment compatibility. 


5.1 Firefighting performance 


Firefighting foam is used to prevent, control and 


extinguish fires.  The firefighting effectiveness of a 


foam must be a prime consideration for its selection 


and use. 


To be effective, a firefighting foam must: 


 Rapidly spread over the fuel surface; 


 Cool the fuel surface; 


 Resist mixing with the fuel; 


 In the case of polar solvent (water miscible) 
fuels, resist attack from or breakdown by the 
fuel; 


 Suppress the release of flammable vapours; 


 Resist breakdown due to radiant heat; and 


 Provide protection from re-ignition and 
flash-back. 


A high level of firefighting performance is essential to 


protect life, property and the environment. High level 


firefighting performance facilitates: 


 Rapid fire extinguishment; 


 Reduced potential for fire spread; 


 Reduced release of toxic products of 
combustion; 


 Reduced usage of water and foam; 


 Reduced risk to the life safety of responding 
firefighters and the community; and 


 Reduced volume of firewater effluent (foam 
and products of combustion). 


It is essential that the firefighting performance of any 


foam being considered for use—irrespective of 


whether it is a fluorinated or fluorine free foam—is 


independently tested and certified to relevant and 


recognised standards. 


Poor firefighting performance will result in fires being 


more difficult to extinguish and burning longer.  This, in 


turn, will result in an increased release of toxic and 


carcinogenic products of combustion into the 


environment.   Contaminates in firewater runoff have 


a direct adverse impact on the environment, so 


minimising the quantity of water used to extinguish a 


fire is also essential to minimising environmental 


impacts.  Additionally, use of a foam with inferior 


firefighting performance can adversely affect the 


safety of firefighters and the wider community. 


There are a range of firefighting performance test 


standards which, depending upon the intended 
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application, can be used to demonstrate the suitability 


of a foam for a particular application.  Some commonly 


used test standards are listed in Clause 6.2. 


Demonstrated evidence of firefighting performance—


to the relevant test standard, using representative 


fuels and operating conditions—is essential in selecting 


the most suitable firefighting foam for a particular 


application. 


5.2 Environmental impact 


FPA Australia supports efforts to reduce the adverse 


impacts that fire and firefighting activities have on the 


environment. Appropriate selection and use of 


firefighting foams is important as some firefighting 


foams do have a greater environmental impact than 


others by virtue of their chemical composition.  


It must be clearly understood, however, that all 


firefighting foams and firewater runoff have the 


potential to pollute the environment. Short-term 


effects can be expressed in terms of acute toxicity and 


Biochemical Oxygen Demand (BOD). A comparison of 


foams published in 2006 by the Fire Fighting Foam 


Coalition (FFFC) indicated that, in terms of acute 


effects, F3 foam concentrates fell into the ‘Slightly 


Toxic’ category while fluorinated foam concentrates 


were categorised as ‘Relatively Harmless’. 


Regardless of the type of firefighting foam used, it is 


also extremely important to consider the 


environmental impact from the combustion products 


of the fire itself.  Whilst it is difficult to quantify the 


environmental impact of an individual fire, it is clear 


that extinguishing a fire as quickly as possible will 


reduce adverse environmental effects resulting directly 


from the fire.  Using a foam with superior firefighting 


performance can minimise the amount of foam and 


water required and will result in less firewater effluent 


whilst also reducing the quantity of combustion 


products released, potentially reducing adverse 


environmental impacts. 


Failure to adequately consider the firefighting 


performance of a foam may result in selection of a 


foam that is ineffective for the intended application, 


increasing the adverse environmental impacts from a 


fire incident whilst also increasing the risk to life safety 


of both firefighters and the community. 


For more information on environmental impact, see 


Section 6. 


5.3 System and equipment 
compatibility 


Fire testing protocols for firefighting foams evaluate 


performance under representative conditions for the 


application in question, including, extremes of ambient 


temperature, the fuel type and the aspiration ratio 


available from discharge devices. 


Use of a firefighting foam which has not passed the fire 


testing protocols applicable to the fire protection 


system or equipment that it is to be used in may 


increase the risk to life, property and the environment 


from a fire incident.  Its use may also have serious 


implications for product/system approvals and 


insurance cover. 


It is important to remember that firefighting foams 


form only one part of a system and a decision to change 


the type of foam used should not be made without 


considering the impact of that change on the complete 


system. 


Before making a decision to change the type of 


firefighting foam used, consultation with key fire 


protection stakeholders, especially foam system 


designers and manufacturers, is essential to ensure the 


performance of the system will not be adversely 


affected. 


Important factors that must be considered include: 


 Viscosity of the foam concentrate (Newtonian 
and thixotropic); 


 Suitability for use with existing proportioning 
hardware; 


 Homogeneous mixing of concentrate with water;  


 Compatibility with materials in the system (e.g. 
plastic, rubber seals, metals, etc.); 


 Stability of foam concentrate or pre-mix 
solution (separation, stratification, 
sedimentation); 







 


 


IB-06 V3 Selection and use of firefighting foams 


6 Information Bulletin 


 Suitability for use on the flammable liquids in 
question; 


 Suitability of application method (aspirated, 
non-aspirated, forceful, gentle); 


 Extremes of ambient temperature that may be 
encountered in an incident; 


 Suitability of the expansion ratios produced by 
existing equipment for effective firefighting 
performance; and 


 Suitability of the application rates produced by 
existing equipment for effective firefighting 
performance. 


6 Environmental and firefighting 
performance indicators 


A range of methods exist to assess the environmental 


impact and firefighting performance of firefighting 


foams.  Some of these are detailed below. 


6.1 Environmental performance 
indicators 


Scientific measures used to assess the impact of 


chemicals include Biochemical Oxygen Demand (BOD), 


Chemical Oxygen Demand (COD) and aquatic toxicity.  


These factors have an influence on the likely short-


term impacts of the chemical. Guidance values that can 


be used to quantify the biodegradation of a chemical’s 


environmental impacts are provided below: 


 Short-term: ≤ 40% within 7 days  


 Long-term: ≥ 65% within 28 days 


BOD/COD profiling identifies the biodegradability and 


de-oxygenating characteristics of chemicals in the 


environment. Chemicals that biodegrade rapidly can 


suffocate organisms by consuming available oxygen, as 


can larger quantities of high BOD chemicals in the 


environment.  


Other factors, as detailed below, are also used to 


establish whether a chemical has other environmental 


or health effects that necessitate high levels of concern 


and/or control. 


6.1.1 UN Stockholm Convention 


The Stockholm Convention on Persistent Organic 


Pollutants (POP), an international treaty signed in 2001 


and effective from May 2004, aims to eliminate or 


restrict the production and use of POPs.  Australia is 


one of 179 parties who are signatories to this 


convention. Australia ratified the Convention on 


20 May 2004 and became a party to it on 


18 August 2004.   


Perfluorooctanyl Sulfonate (PFOS) was added as a POP 


to the Convention in 2009 (see Clause B1). 


The Persistent Organic Pollutants Review Committee 


(POPRC) established by the Convention developed a 


procedure for the consideration of individual substances.  


To qualify as a POP, a substance must meet all four of the 


following criteria: 


 (P) Persistence in the environment  


(i) Evidence that the half-life of the 
chemical in water is greater than two 
months, that its half-life in soil is 
greater than six months, or that its 
half-life in sediment is greater than six 
months; or 


(ii) Evidence that the chemical is 
otherwise sufficiently persistent to 
justify its consideration within the 
scope of the Convention. 


 (B) Bio-accumulation 


(i) Evidence that the bio-concentration 
factor or bio-accumulation factor in 
aquatic species for the chemical is 
greater than 5000 or, in the absence of 
such data, that the octanol-water 
coefficient (KOW) is greater than 5; or 


(ii) Evidence that a chemical presents 
other reasons for concern, such as high 
bio-accumulation in other species, 
high toxicity or eco-toxicity; or 


(iii) Monitoring data in biota indicating 
that the bio-accumulation potential of 
the chemical is sufficient to justify its 
consideration within the scope of the 
Convention. 
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 (T) Toxicity 


(i) Evidence of toxicity or eco-toxicity data 
that indicates the potential for damage 
to human health or to the environment. 


 (LRET) Potential for Long-Range Environmental 
Transport 


(i) Measured levels of the chemical in 
locations distant from the sources of 
its release that are of potential 
concern; or  


(ii) Monitoring data, modelling or 
environmental fate properties showing 
that LRET of the chemical, with the 
potential for transfer to a receiving 
environment, may have occurred via 
air, water or a migratory species. 


If a substance meets each of the above criteria, risk 


profiling is used to evaluate whether, as a result of its 


LRET, a substance is likely to lead to significant adverse 


human health and/or environmental effects and 


therefore warrants global action.  If global action is 


warranted, a risk management evaluation is 


undertaken reflecting socio-economic considerations 


associated with possible control measures and the 


substance is listed under the appropriate annex of the 


convention.  Annexes include: 


 Annex A – Elimination; 


 Annex B – Restriction; and 


 Annex C – Unintentional production. 


The legacy C8 foam fluorosurfactant PFOS became a 
listed POP in 2009. Perfluorooctanoic Acid (PFOA) has 
been accepted for listing as a POP by the Stockholm 
Convention POPRC and is expected to be added, with 
Perfluorohexane Sulfonate (PFHxS) likely to follow. 


In May 2019, the Conference of the Parties (COP-9) 
accepted the revision that the Stockholm Convention 
“Encourages Parties and others to use alternatives to 
PFOA, its salts and PFOA-related compounds, where 
available, feasible and efficient, while considering that 
fluorine-based fire-fighting foams could have negative 
environmental, human health and socioeconomic 
impacts due to their persistency and mobility.” 


The Committee recognised that some time may be 
needed for a transition from long-chain C8 PFAS to 
alternatives. 


6.2 Firefighting performance indicators 


As previously highlighted, it is important to consider 


the firefighting performance and system compatibility 


of any foam when considering changing to a different 


foam from that currently used. 


There are a number of local and international 


standards that are used to rate the firefighting 


performance of foam. These include, but are not 


limited to the latest versions of: 


(i) Australian Standards 


 AS/NZS 1850, Portable fire 
extinguishers – Classification, rating 
and performance testing; 


 AS 5062, Fire protection for mobile and 
transportable equipment; and 


 DEF(AUST) 5706, Foam Liquid Fire 
Extinguishing, 3 percent and 6 percent 
concentrate. 


(ii) International Standards 


 EN 1568, Fire Extinguishing Media – 
Foam Concentrates (Parts 1, 2, 3 & 4); 


 EN 13565, Fixed Firefighting Systems – 
Foam Systems (Parts 1 & 2); 


 International Civil Aviation 
Organisation (ICAO) Fire Test Method, 
Doc 9137 — Airport Services Manual, 
Part 1 — Rescue and Fire Fighting; 


 NFPA 11, Standard for Low-, Medium-, 
and High-Expansion Foam; 


 UL 162, Standard for Safety for Foam 
Equipment and Liquid Concentrates; 


 Mil-PRF-24385F(SH) Amendment 2, 
Fire Extinguishing Agent, Aqueous Film 
Forming Foam (AFFF) Liquid 
Concentrate, for Fresh and Sea Water; 
and 


 Factory Mutual 5130 (foam enhanced 
sprinklers). 


In addition to these test standards, there are a number 


of listing or product certification schemes that provide 


independent evaluation of fire protection products, 


including firefighting foams. Evidence of suitability 


from such listing bodies should be sought to confirm 
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the firefighting performance of a foam on the fuels to 


be protected; with the type of equipment to be used; 


and, under the conditions likely to be experienced on 


the site. When considering the use of product that has 


been listed or certified, it is important to check the 


basis for listing or certification and that this includes 


testing to a standard relevant for the intended 


application. 


The performance parameters identified as a result of 


testing to these standards will typically include: 


 Time to achieve extinguishment; 


 Burn-back resistance; and 


 Speed of knockdown and vapour control. 


Recognising that some current international standards 


do not detail recommended application rates and 


operational duration for modern fluorine free (F3) 


foams, NFPA and UL in the USA have both started 


testing programs to determine effective recommended 


application rates for F3 foams in comparison to AFFFs. 


Recent NFPA research into the effectiveness of fluorine 


free firefighting foams found that in comparison to the 


C6 AR-AFFF foam baseline used (and noting some 


variability in the capability of the 5 F3 foams tested) all 


F3 foams tested required much higher application rates 


and density to achieve similar results to C6. The F3 


foams also required higher expansion ratios to 


enhance their performance. 


This research also found that heptane, which works as 


an ‘equivalent’ to gasoline for C6 foams, does not work 


as an ‘equivalent’ to gasoline for F3 foams. The reasons 


for this were identified in a previous US Naval Research 


Laboratory (NRL) that identified aromatic components 


within gasoline as the source of the increased difficulty 


in gasoline fire suppression compared to heptane fire 


suppression using F3 foams. This NRL research also 


recommended a more appropriate test fuel for F3 


foams so that, like C6 foams, one fuel can be used in 


testing and cover multiple fuels/applications. 


As such, while the performance of F3 foams has 


improved, further testing is demonstrating specific 


factors that need to be considered in standards relating 


to firefighting foams and in selecting F3 foams. 


Also, it is important to note that these factors and more 


need to be considered in selecting any firefighting 


foam—whether a C6 or F3 foam—to be used in a new 


or existing system. In particular, no foam should be 


considered a “drop-in” replacement in an existing 


system; its suitability must be confirmed. 


Selection needs to consider all of the system and 


equipment compatibility factors listed in Clause 5.3, 


above, and evidence of its suitability should be 


demonstrated by testing to a relevant standard, or 


listing or certification that includes testing to a relevant 


standard. 


Also, given the ongoing evolution of firefighting foams 


(particularly F3 foams), consideration should also be 


given to any new research (like the NFPA and NRL 


research above) as well as the real-life performance of 


specific foams in major fire incidents, as valuable 


additional indicators of potential firefighting 


performance and environmental behaviour. 


7 Environmental Regulations 


Regulation and restriction of undesirable legacy C8 PFAS 


chemicals is increasing around the world in response to 


legacy site contamination of soils, groundwater, human 


blood levels, food and drinking water where there was 


intensive use at specific locations for decades (e.g. 


airports, defence sites and fire brigade training areas). 


Specific high profile site contamination has led to a legacy 


requiring clean up and management, but it is believed to 


be restricted to legacy C8 PFAS (e.g. PFOS, PFOA, PFHxS). 


7.1 NICNAS (National Industrial 
Chemicals Notification and 
Assessment Scheme) 


NICNAS, a branch of the Australian Government’s 


Department of Health, helps protect the Australian 


people and the environment by assessing the risks of 


industrial chemicals and providing information to 


promote their safe use. 


It makes recommendations about chemicals to other 


government agencies responsible for the regulation of 


industrial chemicals, collects data on the use of 


industrial chemicals in Australia and ensures Australia 
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meets its obligations under international agreements 


about chemicals. 


NICNAS advice includes: 


 The Inventory Multi-tiered Assessment and 
Prioritisation (IMAP) Environmental Tier II Risk 
Assessment for C6 PFAS, which sets its status 
as Persistent, not Bio-accumulative, not Toxic; 
and 


 The IMAP Human Health Tier II Risk 
Assessment’s occupational and public health 
risk characterisations for C6 PFAS, which 
concluded “C6 chemicals are not considered to 
pose an unreasonable risk to workers health” 
and “the public risk from direct use of these 
chemicals is not considered to be 
unreasonable”.  


7.2 PFAS National Environmental 
Management Plan (NEMP) – EPA 


The PFAS NEMP was developed by Australian State and 


Territory Environmental Protection Authorities (EPA) & 


the New Zealand EPA and was implemented in 


February 2018. It includes extensive guidance notes 


designed to help governments, industry and the 


community identify, monitor and respond to PFAS 


contamination.  


The NEMP includes the following: 


 All PFAS (C8 and C6) to be covered;  


 Requirements for PFAS monitoring and 
assessment, plus site evaluation and 
prioritisation; 


 Defined measurement techniques for PFAS 
and environmental levels indicating a need for 
action; 


 Guidance on how to deal with sites 
contaminated with PFAS: waste, transport and 
treatment, with information sharing across 
Australia; 


 Requirements for updating of the NEMP as an 
evolving document to incorporate emerging 
new data; 


 Requirements for evaluation of the NEMP’s 
effectiveness, and future research towards 
future revisions; 


 Definition of key trigger values for soil 
investigation, biota guideline values, landfill 
acceptance and health based 
drinking/recreational water values; and  


 Requirements for collection, separation, 
treatment, destruction of all PFAS.  


7.3 Queensland—Environmental 
Management of Firefighting Foam – 
Operational Policy (QLD Foam Policy) 


The first PFAS regulation in Australia, this policy was 


implemented in Queensland by the Department of 


Environment and Science in July 2016. 


The QLD Foam Policy requires: 


 Immediate removal of PFOS legacy foams from 
service; 


 Containment and control measures for all PFAS 
foams so none enters the environment; 


 Phase out of fluorinated firefighting foam 
where primarily the perfluorinated part of the 
carbon chain is longer than or equal to 7 
carbon atoms (C8 foams) within 3 years; 


 Preference for F3 foam use wherever possible, 
but acceptance where this can be 
demonstrated not possible that C6 foams with 
a purity of >99.5% could be used providing 
there is complete collection and containment 
of all foam solution, firewater runoff and 
wastes in impervious dikes, with proper and 
safe disposal. This includes accidental spills and 
the testing/maintenance of fixed and mobile 
equipment; 


 High temperature (>1,100oC) disposal of all 
fluorinated organic wastes (including firewater 
runoff); 


 Containment of non-persistent F3 foam 
wastes, wherever possible, using all 
reasonable and practical measures to minimise 
environmental harm; 


 A 10 parts per million (ppm or mg/L) limit of 
PFOS/PFHxS residual contamination in 
replacement firefighting foam stock; 


 A 50 ppm limit of PFOA, precursors and higher 
homologues (≥ C7) contamination in 
replacement foam stock; and 
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 Full compliance required of all foam users 
implementing F3 foams by July 2019 
(extension by negotiation and documented 
progress, if necessary for major industries). 


7.4 South Australia—Environment 
Protection (Water Quality) Policy 2015 
(SA WQ Policy) – Amendment banning 
PFAS foam use – Implemented January 
2018 


This policy covers all firefighting foam uses from 


portable extinguishers to fire trucks and fixed foam 


systems in South Australia. 


The SA WQ Policy includes:  


 A ban on the use of all fluorinated firefighting 
foams for all applications with a timeframe of 
two years for compliance for all non-handheld 
applications by January 2020. 


This ban applies to hand-held applications 
(portable extinguishers) upon re-charge or 
re-fill or within two years of commencement of 
the policy, whichever is earlier; 


 Provisions to address PFAS contamination in 
existing equipment; 


 Certification of fluorine concentrations in foam 
to be provided by suppliers; 


 That EPA SA may consider an exemption 
application by demonstrating assessment of 
actions already taken and proposed to be 
taken plus a justification why F3 foams cannot 
currently be used at the site. 


7.5 USA 


A number of States in the USA are passing or considering 


legislation to restrict the use of PFAS foams, particularly 


for training purposes (where most usage occurs), but 


allowing continued use of PFAS based foams for major 


hazard facilities (e.g. California, Colorado, New 


Hampshire, New York, Virginia and Washington). 


The National Defense Authorization Act also provides 


restrictions from 2024. 


7.6 Canada 


An exemption has been made which allows the use of 


fluorine free foams at Canadian airport. 


8 Different types of firefighting 
foam 


Firefighting foams can be broken into two broad 


categories: 


 Foams that contain fluorinated surfactants; 
and 


 Foams that are fluorine free. 


However, there are also individual foam types within 


these two broad categories. 


Commonly used firefighting foam types are better 


known by the following terms: 


 Fluorinated Foams 


o AFFF—Aqueous Film Forming Foam 


o AR-AFFF—Alcohol Resistant Aqueous 
Film Forming Foam 


o FP—Fluoro-Protein Foam 


o FFFP—Film Forming Fluoro-Protein 
Foam 


o AR-FFFP—Alcohol Resistant Film 
Forming Fluoro-Protein Foam 


 Fluorine Free Foams 


o F3—Fluorine Free Foam 


o AR-F3—Alcohol Resistant Fluorine 
Free Foam 


Note: High-expansion, protein, Class A and most 
training foams are, and always have been, fluorine 
free. 


8.1 Fluorinated firefighting foams (C8 
and C6 Foams)  


8.1.1 Overview 


Historically, fluorinated firefighting foams include 


small quantities of perfluorinated and polyfluorinated 
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compounds (PFCs) or Per- and Poly-fluoroalkyl 


Substances (PFAS), as they are more commonly called. 


Perfluorooctanyl sulfonate (PFOS) and 


perfluorooctanoic acid (PFOA) are two of the most 


common PFAS-based products derived from a range of 


precursors which were contained in older legacy C8 


foams. 


C8 foams have good firefighting performance but have 


Persistent (P), Bio-accumulative (B), Toxic (T) and 


Long-Range Environmental Transport (LRET) 


characteristics, all of which are undesirable and have a 


significant negative environmental effect and a 


potential to harm human health. 


Note: C8 foams—dependant on the specific 
formulation—may contain substances such as PFOS, 
PFHxS, PFOA and PFOA precursors. 


C6 foams may contain trace levels of PFOA, which are 


unavoidably produced by the manufacturing process, 


but these foams are acceptable under the US EPA PFOA 


Stewardship program and the Registration, Evaluation, 


Authorisation and Restriction of Chemicals (REACH) 


Regulation (EU) 2017/1000, see Clauses 8.1.2 and 


8.1.3. 


C6 foams are persistent but are neither 


bio-accumulative, nor toxic and are of low concern to 


human health and the environment.  


Further detail on health concerns and the phase out of 


legacy C8 foams and replacement C6 foams is provided 


in Appendix B. 


8.1.2 US EPA PFOA Stewardship Program 


The United States Environmental Protection Agency 


(US EPA) Voluntary PFOA Stewardship Program (2006-


2015) aimed to eliminate PFOA content by 2015 from 


the surfactants manufacturing processes, products and 


waste streams by transitioning from C8 surfactants to 


environmentally more benign C6 surfactants. US EPA 


reports confirm this was achieved. 


Note: For more information on the US EPA PFOA 
Stewardship Program, see 
https://www.epa.gov/assessing-and-managing-
chemicals-under-tsca/and-polyfluoroalkyl-substances-
pfass-under-tsca#tab-3. 


8.1.3 REACH Regulation (EU) 2017/1000 


Foam manufactured or supplied in Europe must 


comply with the REACH Regulation (EU) 2017/1000.  


This Regulation permits C6 foams to include up to:  


 25 parts per billion (ppb or µg/L) of PFOA 
including its salts, or 


 1,000 ppb for one or a combination of 
PFOA-related substances. 


Firefighting foams already in use are exempted from 


this impurity restriction, so C8 foams purchased before 


July 2020, could still be used until their expiry date and 


be compliant with this European Union (EU) 


Regulation. This Regulation has a 3 year transition 


period, becoming effective from July 2020 (i.e. 


completed by July 2023).  


Note: For more information on the Registration, 
Evaluation, Authorisation and Restriction of Chemicals 
(REACH) Regulation (EU) 2017/1000, see https://eur-
lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN. 


8.1.4 Summary of fluorinated firefighting 
foams (C8 and C6 foams) 


Fluorinated firefighting foams should not be grouped 


as a single class in terms of their environmental 


properties. C6 foams compliant with the US EPA PFOA 


Stewardship Program and REACH Regulation (EU) 


2017/1000 have distinctly different environmental and 


human health characteristics to C8 foams that contain 


PFOS or PFOA.  As such, US EPA PFOA Stewardship 


Program and REACH Regulation (EU) 2017/1000 


compliant foams should not be subject to the same 


level of restriction or environmental controls as those 


imposed on legacy C8 foams.  



https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/and-polyfluoroalkyl-substances-pfass-under-tsca#tab-3

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/and-polyfluoroalkyl-substances-pfass-under-tsca#tab-3

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/and-polyfluoroalkyl-substances-pfass-under-tsca#tab-3

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1000&from=EN
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Further detail on health concerns and the phase out of 


legacy C8 foams and replacement C6 foams is provided 


in Appendix B. 


8.2 Fluorine-free firefighting foams 
(F3 foams) 


8.2.1 Overview 


In response to the environmental concerns with PFOS 


and PFOA fluorinated foams and as a result of 


European and US reforms, F3 foam technology has 


advanced in recent years and modern F3 foams are 


available in both the Australian and international 


markets. 


F3 foams do not contain persistent fluoro-surfactants 


and play an important role in fire protection and 


training. However, as a general rule, they do not provide 


the same level of firefighting performance as C8 foams 


or C6 foams.  Typically, F3 foams do not provide the 


same fuel shedding, film forming characteristics, vapour 


sealing or burnback resistance, which can be vitally 


important to rapid extinguishment of fires in some 


applications. These properties are particularly important 


in industrial and petrochemical applications as well as 


incidents where the foam is applied forcefully, as is often 


inevitable in emergency incidents. 


However, it must be noted that F3 foams are available 


which have been certified to test standards including 


UL 162, ULC, FM, ICAO, EN1568, IMO and LASTFIRE. As 


is the case with all foams, users should verify that the 


foam being considered for use has been independently 


tested and certified to a standard relevant to the 


intended application and are proven effective when 


applied on the applicable fuels, at the extremes of 


ambient temperatures and at the expected expansion 


ratios and application rates expected from the 


discharge devices used in the system. Any change in 


foam type should not compromise the designed fire life 


safety and critical infrastructure protections required 


and provided by a foam based fire protection system. 


While F3 foams are typically 100% biodegradable, and 


are therefore not persistent in the environment, it 


should be noted that the short-term environmental 


impacts of many F3 foams have been shown to be an 


order of magnitude higher in short-term aquatic 


toxicity than C6 foams. Evidence suggests, when 


unsuited to the application, they are slower to 


extinguish volatile fuels, so more foam is likely to be 


used, increasing BOD issues. These factors combined 


could cause more short-term adverse impacts on fish 


and other aquatic organisms, particularly in small or 


isolated water bodies. It is therefore important to 


remember that all foams pollute regardless of the type 


of foam being used. As such, their use should be 


minimised and the used foam solution and firewater 


runoff collected and managed to reduce 


environmental impacts.  


A huge amount of investment and resources are being 


directed to improve the performance of F3 foams by 


organisations such as the FAA, US Research Naval 


Laboratory, NFPA and UL. 


FPA Australia supports the use of more 


environmentally responsible foam formulations, 


however, firefighting foams must only be used in 


applications where they provide acceptable levels of 


fire life safety and firefighting performance 


demonstrated through a risk based assessment of 


realistic worst case incident scenarios. 


Historically, there have been a number of important 


applications for which F3 have not been suitable;  


(i) Portable fire extinguishers; 


(ii) Non-aspirated pre-engineered foam/water 
spray systems used to protect large mining 
machines; and 


(iii) Forceful application onto volatile fuels in depth 
(e.g. storage tanks and associated bunded 
areas). 


Note: F3 foams are now used and approved for use in (i) 
Portable fire extinguishers and (ii) Non-aspirated pre-
engineered foam/water spray systems used to protect 
large mining machines. 


In Australia, the use of foam in application (i) requires 


the portable fire extinguisher to pass the specific fire 


test protocols detailed in AS/NZS 1850, Portable fire 
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extinguishers – Classification, rating and performance 


testing. 


The use of foam in application (ii) above, requires the 


system to pass specific fire test protocols detailed in 


AS 5062 Fire protection for mobile and transportable 


equipment.  


It is important to note that the 2016 edition of AS 5062 


includes a number of new test requirements. These 


include a 90 day agent (pre-mix) stability test and fire 


testing using cylinders filled at least 30 days prior to 


testing.  All systems will need to be tested to these new 


requirements in the future, whether fluorinated or 


fluorine free, to claim compliance to AS 5062:2016. 


FPA Australia is aware of systems using F3 foam that 


have been tested to these latest requirements. 


8.2.2 Summary of fluorine free foams 
(F3 foams) 


As with C8 and C6 foams, F3 foams should not be 


grouped as a single class in terms of their 


environmental properties or performance.  Some F3 


foams have better firefighting and environmental 


performance than others, and just like C6 foams, 


evidence of suitability for adequate fire life safety and 


fire protection of the application in question must be 


sought before a commitment is made to use a specific 


F3 foam. 


9 Environmental Best Practice 


The following outlines FPA Australia’s recommended 


environmental best practice for use of firefighting 


foams. 


9.1 Training and system testing and 
commissioning 


Training of personnel in the use, testing and 


commissioning of fire protection systems is essential to 


ensure the fire preparedness of a facility.  However, 


such activities should be undertaken in an 


environmentally responsible manner. 


To minimise the potential for firefighting foam to enter 


the environment, FPA Australia recommends the 


following measures be implemented to facilitate 


training and system testing and commissioning: 


 Use training foams or other surrogate liquids 
that do not contain fluoro-surfactants for 
training, system testing and commissioning 
purposes, wherever possible; 


 Develop test and commissioning methods for 
foam proportioning systems which do not 
discharge foam to the environment; 


 Where the discharge of foam cannot be 
eliminated, ensure it is contained for 
appropriate collection/treatment/disposal in 
accordance with the requirements of the local 
regulatory authorities. 


If containment is not possible, then training, 
testing and commissioning should only be 
carried out with a surrogate liquid that is neither 
persistent, nor bio-accumulative, nor toxic and 
without known potential human health 
impacts. Comparative proportioning rates 
using water only against the specific foam type 
could be considered, if sufficient reliable 
comparative data is available; and 


 New system designs or system upgrades should 
incorporate the facilities to allow testing and 
commissioning of the proportioning system 
without the need to discharge foam.  This may 
be achieved by comparative flow meters 
(assuming similar viscosities of foam to water), 
incorporating a test return line to the bulk foam 
storage tank or alternatively diverting foam or a 
surrogate liquid to a dedicated test tank from 
which it can be recovered for re-use, or disposal 
in accordance with the requirements of the 
environmental regulatory authorities. 


9.2 Firewater effluent 


Firewater effluent or runoff contains many potentially 


harmful chemicals and will possibly include PFAS; 


unburnt hydrocarbon or polar solvent fuels; products 


of combustion (potentially including Volatile Organic 


Compounds (VOC) and Polycyclic Aromatic 


Hydrocarbons (PAH), some of which are known 


carcinogens); particulates; surfactants; water-soluble 


polymers; hydrolysed proteins; organic matter; 


suspended and dissolved solids; co-solvents; 
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anti-freezing agents; biocides; pathogens; and, other 


compounds. 


It is likely to also be contaminated with PFAS from a 


wide range of consumer sources, including pre-existing 


contamination of soil, water and other infrastructure, 


even when F3 foams are used. Pre-existing PFAS 


contamination is highly likely to exist on many 


industrial sites. 


For these reasons, all firewater effluent is potentially 


hazardous and it is therefore vitally important that it be 


contained as far as possible, regardless of whether C8, 


C6 or F3 foam has been used or not. 


This contained firewater effluent/runoff should then 


be tested for contamination levels before 


remediation/treatment or disposal in accordance with 


the requirements of local environmental regulatory 


authorities. 


9.3 Remediation of PFAS contaminated 
soil and water 


Considerable research work has been undertaken 


recently into effective remediation options for soil and 


water contaminated with C8 and C6 PFAS, particularly 


PFOS/PFHxS and PFOA. An increasing number of viable 


technologies are becoming commercially available. 


Some of these technologies for adsorption, separation 


and concentration of PFAS include:  


 Granular activated carbon (GAC) (effective 
predominantly for C8 PFAS); 


 Modified clays & bio-absorbent granules; 


 Ion exchange resins (IX); 


 Ozone fractionation with catalysed reagent 
addition (OCRA);  


 Membrane filtration including reverse osmosis 
(RO) and nano-filtration (NF);  


 Electrocoagulation; and 


 Reed bed filtration.  


A number of well-documented commercially available 
case studies have been completed removing PFAS to 
non-detect levels. 


Effective PFAS breakdown/destruction technologies 
include: 


 Electrochemical oxidation; 


 Cement kiln destruction*; 


 Plasma arc incineration/thermal destruction*; 


 Thermal desorption; 


 Sonic destruction; 


 Heated persulphate oxidation; and 


 Fungal degradation. 


*Cement kiln destruction, plasma arc incineration and 


thermal desorption are available in Australia. The other 


technologies are yet to be commercially available in 


Australia. For information on destruction options in your 


local region, FPA Australia recommends you contact the local 


environmental regulatory authority. 


More recent additional technologies being explored, 


and which show promise at laboratory and pilot scale, 


include the following: 


 Photocatalysis—uses silicon, carbon and iron 
catalysts and short wavelengths (<200 nm) of 
UV light to degrade PFAS. 


Note, it seems to be sensitive to pH and require 
longer exposure times for shorter chain PFAS 
substances. 


 Carbon nanotubes and filters—increase the 
surface area for PFAS adsorption, increasing 
effectiveness of short-chain capture and 
extending life and efficiency of filters.  


 Advanced electrochemical oxidation—creates 
free radicals and has also been shown to be 
effective, as has advanced reduction using 
nano zero-valent iron.  


 Colloidal activated carbon—has shown 
effective results in case studies providing soil 
barriers to curtail PFAS plume movements.  


 Ionic Fluorogels—leverage a synergistic 
combination of fluorophilic sequestration and 
targeted ion exchange to generate high 
performing and selective gels for PFAS 
remediation. 


It has been shown to be highly effective at 
adsorbing PFAS substances (both long and 
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short-chains, including C4) from waste water 
treatment plant effluent. 


These gels can also be regenerated to provide 
increased operational efficiency.  


These technologies could also potentially be effective 


methods of treating firewater runoff and fire training 


ground effluent if they are proven to perform and 


become commercially available. 


9.4 Cleaning/change out of existing 
legacy fluorinated foams 


FPA Australia recommends the following process when 


cleaning foam tanks or changing out existing C8 foams: 


1. Decant existing C8 foam into suitable storage 
containers, which are also bunded and clearly 
marked for incineration/destruction. 


2. Thoroughly flush system with water and collect 
effluent in suitable storage containers/tankers, 
identifying contents.  The use of hot water may 
facilitate cleaning. 


Note: Changing from a foam containing PFOS or 
PFOA to a US EPA PFOA Stewardship compliant 
C6 foam, a REACH Regulation (EU) 2017/1000 
compliant C6 foam or an F3 foam will require 
thorough washing of the tank and concentrate 
sections of pipework (including proportioners) 
until no frothing is visible. It also requires 
collection, remediation and safe disposal of all 
effluent from this washing process. 


It is recommended a sample of the “clean” 
effluent be tested by a NATA accredited 
laboratory for traces of PFOS/PFHxS/PFOA to 
determine a baseline level of contamination for 
future reference and to confirm the storage is 
essentially “PFOS, PFHxS and PFOA free” down 
to the levels specified in the Queensland Policy, 
see Clause 7.3. 


To avoid the possibility of contamination, the 
tank should not be filled with the replacement 
foam until the results of this testing are available 
and confirm sufficiently low levels acceptable to 
the local environmental regulator. 


3. Using suitable remediation technologies, 
flushed foam solution and effluent should be 
treated to concentrate the PFAS into as small a 
volume as practical and should be held 


separately and labelled prior to 
disposal/destruction. 


4. Analyse clean water for residual PFAS levels, 
before any release for re-use to the 
sewer/environment to ensure local regulatory 
requirements are met. 


This is likely to require temporary storage in 
large clean tanks without any previous PFAS 
usage or potential pre-existing PFAS 
contamination. 


5. Send concentrated PFAS containing materials 
for disposal/destruction in accordance with 
local regulatory requirements. 


10   Recommendations 


FPA Australia’s recommendations on the selection and 


use of firefighting foam are as follows: 


1. The use of foams containing PFOS should be 
banned; 


2. Existing stocks of foams containing PFOS 
should be removed from service and sent for 
high temperature incineration or equivalent 
destruction at an approved facility. 


3. All foam manufacturers should reduce and 
eliminate the production of foams containing 
PFOA in accordance with the US EPA PFOA 
Stewardship Program or REACH Regulation 
(EU) 2017/1000. 


4. Foam users should phase-out their use of C8 
foams, which contain PFOS or PFOA, and 
transition to US EPA PFOA Stewardship 
Program/REACH Regulation (EU) 2017/1000 
compliant C6 foams or F3 foams (providing 
existing safety standards are not 
compromised) using a holistic risk based 
assessment approach to select the foam most 
appropriate for the intended application 
without compromising fire life safety. 


5. Regardless of whether the replacement foam 
under consideration is a C6 foam or F3 foam, 
evidence of suitability must be sought to 
demonstrate its ability to achieve the required 
firefighting performance for the specific fuel(s) 
stored/used, at the extremes of ambient 
temperature that may be encountered on site, 
with the aspiration level and application rates 
being provided by the discharge devices and 
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system design in place or being modified 
accordingly. 


Evidence must also be sought to confirm that 
the replacement foam is compatible with the 
systems and equipment with which it is to be 
used and that the performance of these 
systems is not being compromised. 


6. Whilst important, the environmental 
performance of a foam should not be used as 
the sole selection criteria, nor considered in 
isolation.  Effective fire life safety and critical 
asset protection must also be adequately 
considered. Choosing the most responsible 
firefighting foam—the best one to protect life, 
property and the environment—involves 
selecting one that provides a combination of 
firefighting performance, reliability and fire life 
safety, balanced with minimal toxicological and 
adverse environmental impacts. Therefore, the 
following key selection criteria must all be 
adequately considered to ensure all realistic 
expectations are being met: 


(a) Firefighting performance; 


(b) Fire life safety; 


(c) Physical properties and suitability for 
use on known hazards (including 
forceful application); 


(d) Compatibility with in-depth fuels (i.e. 
>25 mm), system design, application 
method, existing delivery equipment, 
site conditions and approvals; and 


(e) Environmental impact (including 
whole incident, not just foam in 
isolation). 


7. Any proposal to change the type of foam used 
in a system requires careful consideration and 
must take fire safety and engineering factors 
into account.  The type of foam used should 
not be changed without completing a detailed 
risk assessment review of the design, 
performance and operation of the system as a 
whole.  Such design reviews should include 
consultation with fire system designers, foam 
and foam hardware suppliers/specialists, and 
the relevant authority having jurisdiction (AHJ). 


8. Where possible, eliminate the discharge of 
foam during training and system testing and 
commissioning.  Where this is not possible, use 
surrogate liquids or training foams.  Where the 
discharge of foams containing 


fluorosurfactants during training, testing or 
commissioning cannot be avoided, ensure that 
the discharge is contained, collected, treated 
and disposed of in accordance with the 
requirements of the relevant AHJ. 


9. All firewater run off/effluent, irrespective of 
foam type used, should be contained and 
tested for regulated contaminants (including 
PFAS*) prior to any discharge, as it is likely to 
qualify as hazardous waste.  It should then be 
treated and disposed of according to the 
requirements of the relevant AHJ. 


*Note, significant PFAS levels may occur from 
non-foam related consumer products in fire 
incidents, even when F3 foams are being used. 
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AFFF Aqueous Film Forming Foam 
(Fluorinated) 


AHJ Authority Having Jurisdiction 


AR-AFFF Alcohol Resistant Aqueous Film Forming 
Foam (Fluorinated) 


AR-FFFP Alcohol Resistant Film Forming Fluoro-
Protein Foam (Fluorinated) 


AR-F3 Alcohol Resistant Fluorine Free Foam 
(with no fluorinated content) 


AS Australian Standard 


AS/NZS Australian/New Zealand Standard 


BOD Biochemical Oxygen Demand 


C6 Short carbon chain lower or equal to 6 
carbon atoms 


C6 foam Fluorinated firefighting foam where the 
per-fluorinated carbon chains are shorter 
or equal to 6 carbon atoms 


C8 Long carbon chain greater or equal to 7 
carbon atoms including >C8s which may 
breakdown to PFOA, PFOS and PFHxS 
(PFHxS is defined as C8 under United 
Nations – OECD, 2015) 


C8 foam Fluorinated firefighting foam where per-
fluorinated carbon chains are longer or 
equal to 7 carbon atoms and may 
breakdown to PFOS, PFOA, PFHxS. 


COD Chemical Oxygen Demand 


ECF Electrochemical Fluorination 


EPA Environmental Protection 
Agency/Authority 


EU European Union 


FAA Federal Aviation Administration (USA) 


FFFC Fire Fighting Foam Coalition 


FFFP Film Forming Fluoro-Protein Foam 
(Fluorinated) 


FM Factory Mutual Insurance Company 


FP Fluoro-Protein Foam (Fluorinated) 


FPA Australia Fire Protection Association Australia 


F3 foam Fluorine Free Foam (with no fluorinated 
content) 


GAC Granular Activated Carbon 


ICAO International Civil Aviation Organisation 


IMAP Inventory Multi-tiered Assessment and 
Prioritisation 


IX Ion Exchange Resins 


Kow Octanol-water coefficient 


LRET Long-Range Environmental Transport 


NEMP National Environmental Management 
Plan (Australia/New Zealand) 


NFPA National Fire Protection Association 
(USA) 


NICNAS National Industrial Chemicals 
Notification and Assessment Scheme 
(Australia) 


OECD Organisation for Economic Cooperation 
and Development (United Nations) 


OCRA Ozone fractionation Catalysed Reagent 
Addition 


PAHs Polycyclic Aromatic Hydrocarbons 


PBT Persistent, Bio-accumulative and Toxic 


PFAS Per- and Poly-fluoroalkyl Substances 


PFCs Perfluorinated and Polyfluorinated 
Compounds (more recently replaced by 
the term “PFAS”) 


Appendix A – Abbreviations 
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PFCA Perfluorocarboxylic Acid 


PFSA Perfluorosulfonic Acid 


PFHxA Perfluorohexanoic Acid 


PFHxS Perfluorohexane Sulfonate 


PFOA Perfluorooctanoic Acid 


PFOS Perfluorooctanyl Sulfonate 


POPRC Persistent Organic Pollutants Review 
Committee (UN Stockholm Convention) 


POP Persistent Organic Pollutant (POPs is the 
plural) 


ppm parts per million (1,000,000) or mg/L 


ppb parts per billion (1,000,000,000) or µg/L 


mg/L 1 milligram per litre = 0.000,001 
grams/litre or ppm 


µg/L 1 microgram per Litre = 0.000,000,001 
grams/litre or ppb 


NF Nano-filtration 


REACH Registration, Evaluation, Authorisation 
and Restriction of Chemicals 
(EU regulations) 


RO Reverse Osmosis 


SA WQ 
Policy 


South Australia Water Quality Policy 


UL Underwriters Laboratories (USA) 


ULC Underwriters Laboratories of Canada 


UN United Nations 


US United States 


US EPA United States Environmental Protection 
Agency 


VOC  Volatile Organic Compounds 
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This Appendix discusses the health concerns of 


particular chemicals in legacy C8 foams, the phase out 


of these foams and the use of replacement C6 foams. 


B1 Perfluorooctanyl Sulfonate 
(PFOS) 


PFOS is a Perfluorosulphonic acid (part of the PFAS 


family) and derives from the 3M™ developed 


Electrochemical Fluorination (ECF) process, (no longer 


used outside China, and perhaps Russia). 


The main global manufacturer of PFOS containing 


foams, 3M™, voluntarily ceased global manufacture of 


fluorochemicals by end 2002, but in Australia the 


manufacture of 3M™ Lightwater™ AFFF and ATC™ 


AR-AFFF concentrates extended into 2003. 


In 2004, the first 12 POPs were listed in annexes to the 


Stockholm Convention. In 2009, PFOS was one of 9 new 


substances added as an Annex B Restricted substance 


in accordance with the Stockholm Convention with the 


expectation that every four years progress on its 


elimination is reported. It should be noted that 


Australia’s National Implementation Plan – Stockholm 


Convention on Persistent Organic Pollutants (dated 


July 2006) was published by the Commonwealth 


Department of the Environment prior to the addition 


of PFOS as a POP. 


Australia is yet to ratify this addition of PFOS as an 


Annex B Restricted substance and update the National 


Implementation Plan to reflect this. Australia is 


considering ratification of PFOS as a POP but must go 


through a domestic treaty process for which the 


Commonwealth Department of the Environment and 


Energy is responsible. FPA Australia considers that the 


Australian Government should ratify PFOS as a POP in 


accordance with the Stockholm Convention urgently to 


provide clarity for foam users and protection for our 


environment.  


The Stockholm Convention’s goal is to reduce and 


ultimately eliminate production and use of PFOS and 


encourages: 


 Phase out of PFOS use when suitable 
alternative substances or methods are 
available; 


 Producers or users of PFOS to develop and 
implement an action plan for elimination; and 


 PFOS producers or users, within their 
capabilities, to promote research on 
development of safe alternative substances to 
reduce human health risks and environmental 
implications. 


The European Union (EU) has prohibited the marketing 


and use of PFOS since 27 June 2008. Subsequently, 


PFOS was banned from use in 28 European countries in 


2011, requiring high temperature incineration (above 


1,100°C) to destroy it. New Zealand followed by 


banning it in 2011 and Canada followed in 2013. 


As PFOS is listed as a Persistent Organic Pollutant under 


the United Nations (UN) Stockholm Convention, 


FPA Australia recommends that any fluorinated 


firefighting foam containing PFOS and/or its related 


chemicals, including PFHxS, should be immediately 


removed from service and sent to an authorised 


regulated waste facility for disposal.  


B2 Perfluorooctanoic Acid (PFOA) 


PFOA is a Perfluorocarboxylic acid (PFCA) (part of the 


PFAS family) and has been accepted for listing as a POP 


by the UN Stockholm Convention POPRC. 


Concerns about PFOA’s persistence, detection in 


human blood and effects in animal studies has led to 


further scientific research. This research has shown 


Appendix B – Health concerns and phase out of 


legacy C8 foams and the use of replacement C6 


foams 
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that C8 fluorochemicals have larger more complex 


precursor molecules, which are more likely to 


breakdown to C8 endpoint substances (PFOS, PFOA 


and PFHxS) that are persistent, toxic, bio-accumulative 


and remain in mammalian organisms for long periods 


of time.  Research indicates that C8 fluorochemicals 


have half-lives in humans typically averaging 5.4 years 


for PFOS, 8.5 years for PFHxS, and 3.5 years for PFOA. 


In comparison, the main short-chain C6 foam 


breakdown product PFHxA has an average human half-


life of just 32 days. 


PFOA was mainly used as a polymerization aid in the 


manufacture of several types of fluoropolymers. The 


ECF that produced PFOS from C8 precursors also 


generated some unavoidable PFOA as a by-product of 


the manufacturing process (generally at a ppm level), 


and from C8 precursors. Similarly, trace amounts of 


PFOA (but not PFOS) can be found from precursors and 


in C8 fluorotelomers. These fluoropolymers were used 


in a wide variety of industrial and consumer products, 


including domestic cookware, but not in firefighting 


applications. 


In 2006, the US EPA and eight global fluorotelomer and 


fluoropolymer manufacturers launched a voluntary 


PFOA Stewardship Program working towards 


elimination of PFOA and its precursor chemicals from 


their production processes, waste streams and finished 


products by the end of 2015, which was achieved. 


All major fluorotelomer manufacturers who were part of 


the US EPA PFOA stewardship program have virtually 


eliminated PFOA (down to ppb levels) from 


fluorotelomer surfactants as they transitioned to 


environmentally more benign high purity (≥98.5%) 


short-chain C6 alternatives which are now being used in 


firefighting foam concentrates by all main 


manufacturers (outside China and perhaps Russia).  The 


remaining percentage consists predominantly of C4 


fluorosurfactants, improving environmental outcomes 


and complying with both the US EPA PFOA Stewardship 


Program and the REACH Regulation (EU) 2017/1000 


requirements for PFOA. 


It is interesting to note that the French Food Safety Agency 


and Norwegian Institute of Public Health have evaluated 


the potential human health risks related to the residual 


presence of PFOA in non-stick coatings for cookware, 


concluding that the consumer health risk is negligible. 


B3 C6 fluorotelomers 


Scientific research has shown that C6 foams are 


environmentally more benign than those using C8 


fluorochemicals, including PFOS and PFOA, and are 


widely considered safe for continued use. 


C6 fluorotelomer surfactants meeting the US EPA PFOA 


Stewardship Program and the REACH Regulation (EU) 


2017/1000 do not have the same adverse 


environmental profile as PFOS, PFHxS, PFOA or PFOA 


precursors.  Scientific research indicates that they are 


not bio-accumulative, not carcinogenic, not genotoxic, 


not endocrine disruptors, not developmental toxins 


nor mutagenic and they exhibit low toxicity to humans 


and aquatic environments. 


The Australian Department of Health, Expert PFAS 


health panel concluded in its May 2018 advice that: 


“There is no current evidence that supports a large 


impact on an individual’s health” from C6 


fluorotelomers and “In particular, there is no 


current evidence that suggests an increase in 


overall cancer risk” from C6 PFAS use. 


This health report confirms "Differences between 


those with the highest and lowest exposures are 


generally small, with the highest groups generally 


still being within the normal ranges for the whole 


population. There is mostly limited or no evidence 


for an association with human disease 


accompanying these observed differences.”    


It concludes, “Our advice to the Minister in regards 


to public health is that the evidence does not 


support any specific biochemical or disease 


screening, or health interventions, for highly 


exposed groups, except for research purposes." 


US EPA Stewardship Program and REACH Regulation 


(EU) 2017/1000 compliant C6 fluorotelomer 


surfactant-based foams: 


 Do not break down to PFOS, PFOA or chemicals 
currently listed or suspected of being POPs or 
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persistent, bio-accumulative and toxic (PBT) 
substances; 


 Although persistent, are not made with 
chemicals currently considered to be 
bio-accumulative, nor toxic by environmental 
authorities; and 


 Are not listed by the Stockholm Convention or 
European Chemicals Agency (2016) list of 
substances of high or very high concern (VHC). 


Importantly, C6 foams retain fast, effective, reliable 


and efficient firefighting performance, in most cases 


equivalent to C8 foams, without increased 


fluorochemical content. Equivalency has been verified 


using the MilSpec foam test standard and UL listings. 
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General Comments and answers to specific information requests 



Specific information requests  



Please find our answers in italics. 



1. Additional uses: 



In addition to the uses described in the Annex XV dossier, are you aware of any other present or future intentional uses, or uses 
where impurities are above the concentration limit proposed? The question concerns both uses in the EU and outside the EU 
involving imports to the EU. If such uses exist, please provide the following: 



a. Description of the use, 



b. Quantities used and information regarding the potential risks to the environment (e.g. quantified release estimates) 



We are not aware of any other uses. 



2. Emissions of PFHxA from polymers:  



PFHxA, its salts and its related substances are emitted from side chain fluorinated polymers. Such emission may also take place 
from fluoropolymers. The available data describing these emissions is, however, limited. Please provide any additional data you 
may have on the extent of these emissions. 



We cannot provide any additional data with respect to this question. 



3. Textile sector: 



The majority of clothing used in the EU is imported from outside the EU. Please, provide any additional data you may have on: 



• the share of imported clothing (outdoor and occupational clothing) that is treated with side-chain fluorinated polymers . 



• the share if imported clothing treated with fluoropolymers (C6-chemistry integrated in the polymer backbone) 
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• the share of imported clothing treated with PFHxA, its salts and/or related substances. 



• the content of extractable perfluorinated substances and applied fluoropolymers in treated textiles. 



We cannot comment on the use of perfluorinated substances and applied fluoropolymers in textiles. 



4. Coatings: 



Please provide any data you may have on tonnages used in coatings and for the release of PFHxA, its salts and/or related 
substances from coated building and construction materials. 



We cannot comment on the use of PFHxA, its salts and/or related substances from coated building and construction materials. 



5. Fire-fighting foams (all relevant sectors, including defence sector): 



a) Have you already shifted from PFHxA, its salts and/or related substances to fluorine-free foams or are you planning to shift to 
those alternative foams? 



If yes:  



• In which area did you or are you planning to shift to fluorine-free foams (e.g.: seagoing units, storage of fuel)? 



We have already shifted to fluorine-free foams in the stationary equipment used in our harbours. 



After regulation of PFOS, we have shifted to PFOS-free foams. The latter contain “C8 chemistry” subject to PFOA regulation 
(EU 2017/1000 and forthcoming regulation EU 2019/1021) as well as “C6 chemistry”, the latter ones containing PFHxA and related 
compounds as defined by the Dossier Submitter. 



We are planning to switch from remaining “C8 foams” as well as from “C6 foams” to fluorine-free foams in all our mobile and fixed 
equipment as soon as technically and economically feasible (for challenges see below). This shall take place in basically three steps: 



1) Shift towards PFC-free foams in mobile equipment (i. e. fire engines) carrying small amounts 1 of foam concentrate (in total 10 m³) 
which are used to fight Class A fires, Class B fires with small dimension2 and to cover small spills of flammable liquids to prevent 



 
1 Small amounts with respect to chemical industry scale. Standard fire engines for municipal fire services carry between 60-500 L of foam concentrate. 
2 A clear definition of “small” cannot be made in this context because this is strongly depending on each fire or spill. In literature, “small” usually means 
< 400 m² while the Dossier Submitter for PFHxA regulation apparently assumes < 500 m² as small (derived from the derogations proposed for tank fires). 
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ignition. Furthermore, the foams shall be used to suppress vaporisation of toxic gases such as liquid ammonia and chlorine in 
small dimensions. 



2) Shift towards PFC-free foams in all remaining mobile equipment (approx. 57 m³ of foam concentrate in total). 



3) Shift towards PFC-free foams in all remaining fixed installations (approx. 45 m³ of foam concentrate in total). 



• How long did the transition to fluorine-free foams take you or how long will it approximately take to perform the transition? 



The shifting process for the fixed equipment in our harbour included thorough cleaning of all devices, storage tanks and piping. After the 
new foam had been introduced, routine measurements on a regular basis are carried out to being able to exclude bleeding of unwanted 
fluorinated compounds from seal, tank wall, and fitting materials. Such impurities in newly introduced fluorine-free foams can lead to the 
necessity to remove and dispose the stored material, to clean the equipment and to purchase new foam concentrate potentially doubling 
overall costs. It has to be noted that the fluorine-free foams that were introduced have the necessary ratings according to DIN EN 1568-3 
and 4; however, performance of these fluorine-free materials is lower for certain applications when compared to legacy AFFF (cf. 
challenges). 



At XXXXXX, we have long-standing experience in foam testing. We can look back on at least 20 years of extinguishing tests using “C8” 
and “C6”-containing foam concentrates as well as fluorine-free foams. We have been and are constantly evaluating fluorine-free foam 
concentrates available on the market with the target to introduce a suitable product into our fixed and mobile equipment, as soon as the 
following requirements are met: 



Performance 



- Availability as “3x3” concentrates (i. e. 3 vol% concentrate to be added into the fire water stream for non-polar fuels as well as 
3 vol% concentrate to be added into the fire water for polar fuels). The market offers “3x6” concentrates, as well. The latter ones 
require a 6 vol% addition of concentrate to the fire water for polar (water-miscible) fuels. However, the amounts of “3x6” 
concentrates needed for Class B fires involving polar fuels on our XXXXXX site cannot be handled in an efficient manner. 



- Highest extinguishing performance according to DIN EN 1568-3 and 4 (IA for acetone, IA for isopropanol, IA for cyclohexane each 
using drinking water as well as simulated sea water). Otherwise, the amounts stated below would have to be even higher when 
shifting towards fluorine-free foams.  



- DIN EN 1568-1 and 2 approval for semi-fixed systems. 



- All foams, i. e. AFFF-AR currently used as well as novel fluorine-free foams must pass internal XXXXXX fire tests. The tests are 
principally using the set-up described in DIN EN 1568-3 and 4. However, the foam is not applied in an indirect (soft) manner (i. e. 
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by hitting the fire pan’s opposite wall), but in a direct manner (i. e. application perpendicular to the surface close to the fire pan 
wall) simulating the worst-case scenario during an incident with no possibility to apply indirectly. Furthermore, naphtha3 and 
ethanol are used as fuels in order to better represent the hazard potential on XXXXXX’s sites. 



- Fire test performance must be identical or better than for the reference AFFF-AR at identical application rates (6 L min-1 m-2). 



After 20 years of testing, we found the first two suitable foam concentrates in 2019 fulfilling the above-mentioned performance 
requirements (cf. Table 1 and 2) as long as the foam solution was expanded according to suppliers’ recommendations.  



- Performance of fluorine-free foams on Naphtha at 8:1 expansion was almost identical (63 s until full extinguishment with product 
“A”, 42 s until full extinguishment with product “B”) when compared to reference AFFF-AR (41 s until full extinguishment).4 



- Both fluorine-free products “A” and “B” outperformed reference AFFF-AR at 8:1 expansion on ethanol. Foams produced from “A” 
und “B” reached 90% control significantly faster that reference AFFF-AR (63 s in case of “A”, 50 s in case of “B”) while full 
extinguishment was reached for all three products in similar time (198 s reference AFFF-AR, 184 s “A”, 203 s “B). However, it 
must be noted that fluorine-free products “A” and “B” performed in direct application mode, while reference AFFF-AR had to be 
applied indirectly. 



- None of the products was able to extinguish an ethanol fire when directly applied at 3:1 expansion. 



- Significant differences were observed on naphtha, when the examined foams were applied partially expanded (3:1). For fluorine-
free products, both 90% control times (55 s using “A”, 65 s using “B”) and 100% control times (105 s using “A”, 150 s using “B”) 
were significantly longer when compared with reference AFFF-AR (30 s to reach 90% control, 55 s to reach 100% control). The 
time to reach full extinguishment increased by 67% using “A”, by 210% using “B” and only by 34% using reference AFFF-AR.  



It can be summarized that some fluorine-free foams show similar or even better performance when compared to our reference AFFF-AR 
in the given test set-up. However, fluorine-free foams must be expanded according to manufacturers’ recommendations to obtain these 
results. Otherwise, control time increase significantly.  



 
3 Until 2016, cyclohexane was used as fuel. 
4 It has to be noted that DIN EN 1568-3 and -4 allow 180 s until full extinguishment in the highest performance class “I”. 
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Table 1 – comparison of performance in XXXXXX fire test at expansion 8:1 



Expansion 8:1 ethanol naphtha 



90% extinguishment 100% extinguishment 90% extinguishment 100% extinguishment 



Reference AFFF-AR 155 s* 198 s* 31 s 41 s 



Fluorine-free alcohol 
resistant foam “A” 



63 s 184 s 30 s 63 s 



Fluorine-free alcohol 
resistant foam “B” 



50 s 203 s 28 s 42 s 



* indirect application 



 



Table 2 – comparison of performance in XXXXXX fire test at expansion 3:1 



Expansion 3:1 ethanol naphtha 



90% extinguishment 100% extinguishment 90% extinguishment 100% extinguishment 



Reference AFFF-AR ** ** 30 s 55 s 



Fluorine-free alcohol 
resistant foam “A” 



** ** 55 s 105 s 



Fluorine-free alcohol 
resistant foam “B” 



** ** 65 s 130 s 



** not extinguished in direct application 
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Technical compatibility: 



- Compatibility with existing foam proportioners in fixed equipment. 



- Compatibility with existing foam nozzles, foam sprinklers, fire monitors, etc.5 



So far, we could not yet prove technical compatibility for any PFC-free foam. Tests are ongoing and will be completed in Q2-Q3/2020 for 
preparation of step 2, introduction of fluorine-free foam concentrates for Class A fires or Class B fires with small dimension. For the other 
steps, shifting can only be completed if the challenges stated below can be solved, which currently is not certain. 



• What are/were the challenges when performing such a transition? E.g., when using the same equipment, are the residues 
of PFHxA, its salts and/or related substances in the equipment posing a technical challenge in relation to the concentration 
limit proposed? 



Challenge I: Scale-Up 



As to our knowledge, there hasn’t been any major Class B fire (e. g. in a tank farm of a processing plant in chemical industry) that was 
extinguished using PFC-free foams yet. Test dimensions are rather limited (DIN EN 1568-3 and 4 approx. 1 m² surface area; LASTFIRE 
standard test approx. 5 m² surface area; LASTFIRE tests on small tanks approx. 100 m² surface area; very limited number of larger-
scale tests at LASTFIRE since 2018) so there is not enough evidence on transferability of small-scale test results for Class B fires to large-
scale Class B fires in reality (at XXXXXX, the largest relevant tank has a diameter of approx. xxxxxx m [i. e. approx. xxxxxx m² 
surface area; tank pits can have even larger surface areas]). This poses the risk, that a given Class B fire cannot be controlled using 
fluorine-free foam and the tank needs to be burnt down with all socioeconomic consequences including loss of reputation which both need 
to be prevented. 



Challenge II: Performance 



- Performance of AFFF-AR was decreasing on non-polar fuels with increasingly strong regulation of fluorinated ingredients as 
demonstrated by XXXXXX fire tests since 2001 (cf. Table 3). Between 2001 and 2015, fire tests were conducted with cyclohexane 
as fuel. The “same” AFFF-AR, i. e. the same brand and product name, was used under the same conditions throughout the series. 
However, the recipe has apparently changed due to regulation. This resulted in an increased time to reach full extinguishment 
(24 s in 2001, 70 s in 2015 corresponding with an increase by 192%).  



 
5 PFC-free foams must be aspirated to reach >7:1 expansion. PFC-containing foam concentrates do not need to be aspirated or so-called 
“semi-asipration” is enough (i. e. <3:1 expansion) to obtain satisfying results with respect to extinguishing performance. Notice: 1 L 
aqueous solution of foam concentrate + 7 L of air = 8 L of finished foam meaning an expansion factor of 8:1. 
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- In the meantime, performance of fluorine-free foam concentrates increased reaching identical performance levels when compared 
with reference AFFF-AR at expansion 8:1 on non-polar fuels (cf. Table 1 and discussion there).  



- Still, performance of fluorine-free foams is significantly lower on non-polar solvents at 3:1 expansion compared to reference AFFF-
AR (cf. Table 2 and discussion there).  



- On polar solvents, fluorine-free foams showed advantageously higher performance when compared to reference AFFF-AR at 
expansion 8:1 (cf. Table 1 and 2 and discussion there) in direct application while extinguishment couldn’t be obtained for any of 
the candidates at low (3:1) expansion and direct application. 



Combined with the findings discussed in Table 2 (i. e. fluorine-free foams perform worse when not expanded properly), we conclude that 
AFFF-AR performance has decreased over time but still shows some advantageous characteristics, especially on non-polar fuels (robust 
performance with respect to full extinguishment). 



 



Table 3: comparison of reference AFFF-AR performance in XXXXXX fire test at expansion 8:1 via direct application on non-polar solvents 
since 2001. 



 100% extinguishment time 



 2001* 2002* 2003* 2011* 2014* 2015* 2016** 2019** 



Reference 
AFFF-AR 



24 27 27 39 59 70 47 38 



* fuel: cyclohexane  



** fuel: naphtha 
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Challenge III: Technical compatibility 



- Fluorine-free foams need to be aspirated and expanded by factors >7:1 (see above, cf. Table 1 and 2). We do currently not know 
if all of the existing mobile equipment at XXXXXX’s XXXXXX site for large-scale Class B fires (i. e. mainly two fire engines 
carrying 11 m³ foam concentrate each with a volume stream of 25 m³ min-1 premix6 and a throw distance of 90 m) are able to 
generate foam with suitably high expansion (>7:1) to guarantee successful knock-down of the fire. It can rather be anticipated 
that aforementioned combination of parameters (>7:1 expansion, 25 m³ min-1 premix flow, 90 m throwing distances) cannot be 
reached with current technology.7 Furthermore, we could prove experimentally that lower expansion (3:1) will lead to significant 
increase in knock-down times for Class B fires involving non-polar fuels (cf. Table 1).8 Further experiments summarized in Table 2 
showed that Class B fires involving polar fuels cannot be extinguished at low expansion when applied directly (cf. Table 2).9 If 
existing equipment is not able to generate properly expanded fluorine-free foam and/or not able to apply it onto a fire from a safe 
distance (i. e. approx. 90 m to avoid adverse effects caused by heat radiation), it cannot be used for fighting these fires and an 
unlimited derogation for AFFF(-AR) is needed for certain applications in chemical and oil industry. The derogations would have to 
be re-examined regularly, e. g. every six years as suggested by the dossier submitter for defence application. Our proposed 
changes to the derogations suggested by the dossier submitter can be found in paragraph 9.  



- XXXXXX is operating approx. xxxxxx fixed and semi-fixed systems including foam nozzles, foam heads, and foam sprinklers. All 
systems need to undergo critical review considering the regulation proposed by the dossier submitter. While foam nozzles and 
foam heads should be compatible with foams complying with DIN EN 1568-1 and 2, they might still require higher application 
rates when switching to fluorine-free foams resulting in possible needs for constructional changes in the systems or new tactical 
approaches combining semi-fixed and mobile systems. 10 Sprinkler systems pose difficulties with respect to the use fluorine-free 
foam types in general. 



o At the time of construction of foam sprinkler systems, film-forming foams were used by default. As mentioned above, these 
foam types did not need to be expanded in a way that fluorine-free foams need to be expanded these days. Thus, existing 
sprinkler systems use low-expansion sprinkler nozzles. To our knowledge, there are no fluorine-free foam concentrates 



 
6 i. e. 3 vol% solution of foam concentrate in fire water 
7 Some experts suggest the use of so-called CAFS (compressed air foam) units to overcome the weaknesses of fluorine-free foam. 
However, CAFS technology is fault-prone, not available in this dimensions and hasn’t proven successful at large scale yet. 
8 Increased knock-down times will lead to insufficiently dimensioned (semi-)fixed installations and firewater retention systems, such as 
diked areas around tank farms or processing plants configured for AFFF-AR use. Diked areas usually cannot be heightened in existing 
structures due to technical constraints. If constructional changes are possible, they usually require disproportionate financial efforts. 
9 It has to be noted that alcohol resistant AFFF-AR that were commercially available in the past or are presently commercially available 
show very different performance in our tests, as well. Specifically, performance on polar fuels differs very much and ranges from fast 
knock-down to failure. 
10 This will lead to a higher demand of personnel in firefighting operations leading to permanently higher costs. 
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available on the market which have an approval for sprinkler systems. 11 Excessive testing will be needed in order to find out 
if and how fluorine-free foams are suitable for use in such systems. The testing programme needs to involve insurance 
companies, foam suppliers and might result in the need to partial or complete exchange of sprinkler systems with large 
capital invest due to increased flow rates and /or change of sprinkler nozzles. 



o Fixed and semi-fixed extinguishing systems e. g. for tank farms and tank pits might require a general overhaul when 
switching to fluorine-free foams. 



 Existing fixed installations at XXXXXX sites are usually designed according to XXXXXX’s experience using film-
forming foams containing fluorinated compounds. Low application rates were enough when using these 
components. 12 Fluorine-free foams require significantly higher application rates13 which cannot easily be achieved in 
existing installations. This can result in the need to partial or complete exchange of foam extinguishing systems with 
large capital invest. 



 Existing semi-fixed installations at XXXXXX require the same increased flow rates as mentioned for fixed 
installations above. This can result in the need to partial or complete exchange of foam extinguishing systems as 
well as to purchase additional fire trucks able to deploy the increased flow rate, both associated with large capital 
invests (cf. Table 4 and discussion in paragraph 8). 



 Increased knock-down times and application rates will also lead to insufficiently dimensioned firewater retention 
systems, such as diked areas around tank farms or processing plants configured for AFFF-AR use. Diked areas 
usually cannot be heightened in existing structures due to technical constraints. If constructional changes are 
possible at all, they usually require disproportionate financial efforts. 



 Increased firewater demand might require infrastructural changes throughout chemical sites that cannot be realized 
due to disproportionate financial efforts. 



- Shifting towards fluorine-free foam will also lead to the need to purchase significantly higher amounts of foam concentrates for 
mobile application based on DIN 14493 and DIN 13565: The largest storage tank within XXXXXX’s XXXXXX site has a diameter 



 
11 VdS lists a single foam concentrate with approval for sprinkler systems (G4140053). This concentrate is an AFFF presumably based on 
PFHxA and its precursors. 
12 Typical application rates according to DIN 14493: 4.1 L min-1 m-2 using AFFF-AR (polar fuel, fixed installation, surface area approx. 
1400 m²) 
13 Application rates in the same example (polar fuel, fixed installation, surface area approx. 1400 m²) using fluorine-free foam: 
6.8 L min-1 m-2 according to DIN 14493 (i. e. 66 % increase vs. AFFF-AR); 8.0 L min-1 m-2 (95 % increase vs. AFFF-AR) according to DIN 
13565 (IA rating according to DIN EN 1568 required for the foam concentrate) 
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of 67 m. According to DIN 14493, a flow rate of 9.2 L min-1 m-2 AFFF would be required to extinguish this tank in case of a fire for 
a period of 60 min resulting in a foam stock of approx. 60 m³. According to DIN 14493, a flow rate of 15.4 L min-1 m-2 fluorine-
free foam is required to extinguish this tank in case of a fire for a period of 60 min resulting in a foam stock of approx. 100 m³. 
According to DIN 13565, a flow rate of 12.0 L min-1 m-2 fluorine-free foam (rated IA according to DIN EN 1568) would be required 
to extinguish this tank in case of a fire for a period of 90 min resulting in a foam stock of approx. 115 m³. It is obvious that the 
shift towards fluorine-free foams will result in large capital invest for new foam stock, additional fire engines and changes to the 
fire water supply (cf. Table 4 and discussion in paragraph 8). 



- Disposal of our existing foam stocks14, cleaning fixed and mobile equipment as well as sourcing new fluorine-free foams will cause 
large costs (cf. Table 4 and discussion in paragraph 8). Our current intention is to switch from PFOA-containing foam concentrates 
to fluorine-free alternatives for Class A and small Class B fires (see above). Furthermore, we will have to switch to PFHxA-
containing foam concentrates, as long as no viable fluorine-free alternatives for large Class B fires, e. g. in tank farms, processing 
plants or warehouses can be found. The costs for purchasing PFHxA-containing replacement foams are anticipated to be a 
regrettable spending with respect to the forthcoming PFHxA regulation proposed by the dossier submitter. Ultimately, disposal, 
cleaning and purchasing of fluorine-free foams are once again necessary as soon as PFHxA regulation is in force – with the same 
shortcomings with respect to performance. Therefore, derogations for chemical and oil industry are needed (cf. paragraph 9). 



Challenge IV: Cleaning risks 



- Analytical methods do not appear to be ready to guarantee correct measurements for PFHxA and its precursors on the suggested 
low levels. However, such methods are needed to check if cleaning procedures were successful and to measure if newly introduced 
fluorine-free concentrates suffer from cross-contamination from tank wall materials, fittings and seals after shift. 



If no:  



• Please, specify whether you have moved from PFHxA, its salts and/or related substances to a foam containing other 
fluorinated substances. 



See above 



• Please, provide information on the volumes and value of the stocks you may have on fluorinated foams in general and 
more specifically on foams containing PFHxA, its salts and/or related substances. 



63 m³ PFOA-containing foam concentrates  xxxxxx € at the time of procurement 



 
14 Some contain PFOA and need to be disposed of according to Regulation (EU) 2019/1021 by the latest in 2025. 
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This material shall be exchanged by fluorine-free foam by 2025 if the challenges mentioned above can be circumvented. If not, we would 
have to stock up on PFHxA-containing foam in the same price range (cf. Table 4). 



63 m³ PFHxA-containing foam concentrates  xxxxxx € after shifting to pure “C6-based” foam-concentrates containing PFHxA and its 
precursors  



• Please, provide information on the volumes of fire-fighting foams containing PFHxA, its salts and/or related substances 
currently in use in your equipment? Please, provide any information on the handling, release mitigation and waste 
management instructions relevant for estimating the releases and evaluating the socio-economic impacts. 



We currently use 63 m³ of such concentrates in our mobile equipment and 45 m³ in our stationary equipment.  



As a chemical company, responsible care is key for us. We therefore take huge efforts to mitigate releases and can fully retain fluorine-
containing fire water in all areas where Class B fires can be expected and/or chemicals hazardous to the aquatic environment are handled 
(e. g. warehouses, tank farms and processing plants containing flammable liquids). Fire water is either collected within the respective 
building or within our industrial wastewater treatment plant. Treatment with activated carbon can remove the unwanted fluorinated 
components before fire water is further processed in the wastewater treatment plant if necessary. 



In the past, unwanted emissions of fluorine-containing foams to soil have been remediated in close cooperation with local authorities.  



• Why did you decide not to shift to fluorine-free foams or, more specifically, to foams free of PFHxA, its salts and/or related 
substances? 



See challenges described above. We will shift to fluorine-free foams for all non-Class B-fires in 2020 if the remaining challenges 
mentioned above can be circumvented.  



• What changes are necessary to allow the transition to fluorine-free foams from PFHxA, its salts/related substances? Are 
you already taking measures to achieve such changes? How long will it take until respective measures are in place to allow 
a transition to fluorine-free foams? 



See challenges described above. We are very actively trying to find fluorine-free alternatives but struggle with the described challenges. 
If changes need to be made to semi-fixed, fixed and mobile equipment, at least a decade will be needed for planning, budgeting and 
execution of the resulting projects. 



b) Hand-held fire extinguishers: please, provide information on the volumes and concentrations of PFHxA, its salts or related 
substances you use in the extinguishers, the use sectors using extinguishers containing these substances, current handling, 
release mitigation and waste management instructions, and any other information which would be relevant for estimating the 
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exposures and the socio-economic impacts of the proposed restriction? 



We are planning to shift to fluorine-free foam cartridges in hand-held fire extinguishers in the next 10 years according to regulation (EU) 
2019/1021 replacing PFOA- and PFHxA-containing foam concentrates.  



c) Are you using aqueous film-forming foams (AFFF) containing PFHxA, its salts and/or related substances for training purposes? If 
yes, please specify why. 



We do not use AFFF for training.  



d) Are you using AFFF containing PFHxA, its salts and/or related substances for testing purposes? If yes, please specify why. 



We use PFHxA-containing AFFF for testing purposes. This is necessary as we need reference values to be able to compare extinguishing 
performance with fluorine-free foams. 



6. Other uses (cleaning, cosmetics, waterproofing agents, polishing products, floor waxes, food contact materials, etc.) 
including uses in consumer products:  



Please provide any information you may hold on tonnages used of these mixtures and of the identity of the substances (within the 
scope of this restriction and/or any fluorinated substance). 



We do not have information on these uses.  



7. Are you aware of any alternative fluorine-free substances or technologies for the uses of PFHxA, its salts and related substances? 



We are considering fluorine-free foams offered on the marked as alternatives. However, these products have several shortcomings as 
described above.  



8. For uses where substitution is regarded as being impossible: 



• What is the use? 



Fighting Class B fires within the chemical industry in processing plants, tank farms and warehouses if the challenges mentioned above 
cannot be circumvented. 



• What are the main obstacles to substitution? 
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Currently insufficient performance of alternative products. Technical difficulties, large capital invest with a high risk of regrettable 
expenses.  



• Please describe the consequences that would result from the proposed restriction and provide information about the costs 
associated to these consequences. 



The consequences resulting from PFHxA regulation as proposed by the dossier submitter can lead to unreliable fire-fighting operation in 
large Class B fires when forced to switch to fluorine-free foams as described in the challenges above. 



Financial consequences will also arise from PFHxA regulation. Three scenarios have been calculated according to the input parameters 
summarized in Table 4: 



1) Full shift from PFOA and PFHxA-containing foams to pure PFHxA-containing foams followed by full shift to fluorine-
free foams resulting in costs a + b + c in Table 4 = xxxxxx €. 



2) Full shift from PFOA and PFHxA-containing-containing foams to fluorine-free foams resulting in costs b + c  in 
Table 4 = xxxxxx €. 



3) Partial shift from PFOA and PFHxA-containing-containing foams to fluorine-free foams for non-Class B fires and to 
pure PFHxA-containing foams for Class B fires resulting in costs a + d in Table 4 = xxxxxx €. 



These cost estimations are based on XXXXXX’s XXXXXX site. Other XXXXXX subsidiary sites in Europe (XXXXXX, XXXXXX, XXXXXX, 
XXXXXX) are facing similar challenges. According to our estimate, XXXXXX group will be facing costs of twice the respective sums in 
Europe, i. e. approx. xxxxxx  € in scenario xxxxxx  € in scenario 2 and xxxxxx € in scenario 3. 



Similar estimations should be valid for other chemical and oil companies with comparable sites. 



We believe that scenario 3 is the most reasonable and guarantees successful fire-fighting operations also for large Class B scenarios. It 
requires a derogation as proposed below in paragraph 9. 



Statistics from past years’ incidents confirm this. In XXXXXX, 46 fires were recorded in 2018, thereof 45 small and 1 medium/large fire. 
In 2019, 44 fires were recorded, all of them small. From 2018–2019, we have used approx. 1500 L fluorinated foam concentrates. 
Assuming the amount would have been used in firefighting only, each incident would have consumed approx. 16 kg. We are sure that all 
small fires in these years, as well as the large/medium fire could have been extinguished using fluorine-free foams. Scenario 3 as 
outlined above would therefore result in no further emission of PFHxA-containing foams in non- and small Class B fires. Large Class B 
fires could still be reliably extinguished using PFHxA-containing foams. In these cases, retention is possible within chemical industry 
(processing plants, warehouses, tank farms) further guaranteeing responsible use of PFHxA-containing foams.  
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Table 4: Cost estimation for different scenarios  



a) shift from PFOA/PFHxA to pure PFHxA (regrettable spendings)  
disposal of PFOA-containing foams  xxxxxx  € 



cleaning of equipment  xxxxxx  € 



procurement of PFHxA foams  xxxxxx  € 



b) shift to fluorine-free 
disposal of fluorine-containing foam  xxxxxx  € 



cleaning of equipment   xxxxxx € 



procurement of fluorine-free foams  xxxxxx  € 



c) changes to fixed and mobile equipment 
small measures*, **  xxxxxx  € 



large measures*, **  xxxxxx  € 



change of equipment*, **  xxxxxx  € 



new fire engines  xxxxxx  € 



d) shift to fluorine-free for non-Class B fires 
disposal of fluorine-containing foam xxxxxx € 



cleaning of equipment  xxxxxx € 



procurement of fluorine-free foams xxxxxx € 



 



* Assumptions: xxxxxx fixed and semi-fixed systems, 20% requiring no changes, 50% requiring small changes (xxxxxx € each), 25% 
requiring large changes (xxxxxx € each), 5% require exchange of the system (xxxxxx € each). The assumptions are very rough and will 
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be fine-tuned in the course of the regulation process. It has to be noted that more detailed examination of present equipment as well as 
tactical considerations might lead to significantly lower sums. We are planning to submit more accurate numbers by the end of the public 
consultation in September 2020. However, even without consideration of possible constructional costs, scenario 3 is the most reasonable 
alternative. 



** As outlined above, cost estimations are best-case estimations as possibly needed constructional changes might be technically 
impossible: Increased knock-down times and application rates for fluorine-free foams can lead to insufficiently dimensioned firewater 
retention systems, such as diked areas around tank farms or processing plants configured for AFFF-AR use. Diked areas usually cannot be 
heightened in existing structures due to technical constraints. If constructional changes are possible at all, they usually require 
disproportionate financial efforts. Increased firewater demand might require infrastructural changes throughout chemical sites that 
cannot be realized due to disproportionate financial efforts. 



9. For uses where substitution is possible now, or uses where substitution is not possible now, but it is expected to 
become possible within a short to medium timeframe: 



• What is the use? 



Class A fires. 



• What transitional period would be needed for this use? 



18 months 



• Please describe the technical and economic consequences that would result from the proposed restriction if the transitional 
period were as requested, and provide information about the costs associated to these consequences. 



If the described challenges can be circumvented with fluorine-free foams, we’d expect costs as described in paragraph 8, scenario 2 
(approx. xxxxxx € in XXXXXX, xxxxxx € in Europe) until the end of the currently proposed derogation period.  



The PFHxA restriction proposes a derogation for fire-fighting foams: “8. Paragraphs 1 and 2 shall not apply until XX XX XXXX [12 years 
after the entry into force] to concentrated fire-fighting foam mixtures for cases of class B fires in storage tanks with a surface area above 
500 m2.” 



However, we believe that this derogation is insufficient and suggest a derogation like the derogation proposed for defence application 
(Paragraphs 6 and 12):  



“8. Paragraph 1 and 2 shall not apply to concentrated fire-fighting foam mixtures as long as no successful transition to fluorine free foams 











  
 



16 



 



can be achieved for the following applications within chemical and oil industry: 



(a) Class B fires and vapor suppression in tank farms  



(b) Class B fires and vapor suppression in processing plants 



(c) Class B fires and vapor suppression in warehouses  



(d) for training purposes provided that emissions occur in enclosed areas and wastewater is collected and disposed of safely.” 



We also suggest changing Paragraph 12 as follows to guarantee that shifting to fluorine-free foams will take place as soon as scientific 
information is available allowing safe and reliable use: 



“12. By (entry into force + 6 years), the Commission shall carry out a review of paragraph 6 and 8 in the light of new scientific 
information, including the availability of alternatives for articles referred to in paragraph 6 and 8, with a view to proposing amendments. 
From (entry into force + 12 months), a natural or legal person benefitting from the derogation in paragraph 6 and 8 shall provide by 31 
January of each calendar year a report to the competent authority in the Member State concerned containing: 



(a) efforts on substitution of fire-fighting foams that contain PFHxA, its salts and PFHxA-related substances; 



(b) used quantities in the previous year of fire-fighting foams that contain PFHxA, its salts and PFHxA-related substances per sector 
specifying: 



(i) share in training and in operation 



(ii) information on whether emission was contained, collected and disposed safely or emitted into the environment. 



Member States shall forward the data to the Commission by 31 March every year.” 



 



Explanatory notes: 



- As stated above, it is not unlikely that our planned experiments will show that fluorine-free foam concentrates are not suited for 
all scenarios within chemical and oil industry. 



- Scenarios in tank farms involve tank fires but also fires within the diked area. A tank fire, in many cases, leads to a fire in the 
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diked area, as well. The surface area of the diked area is usually much larger than the surface area of the tank. Most tank farms 
contain multiple tanks with different surface areas. A derogation only for tanks > 500 m² as proposed by the dossier submitter 
cannot be realised because multiple foam concentrates would have to be applied within one tank farm – fluorine-free products for 
tanks with surface area < 500 m² and PFHxA-containing concentrates for tanks with surface area > 500 m². Therefore, a general 
derogation for tank farms is needed.  



- Processing plants and warehouses pose similar risks as tank farms, as they can contain large quantities of flammable liquids 
potentially spreading to the plant pit or within the warehouse with surface area > 500 m². We would see a general derogation 
useful. 



- Within chemical and oil industry, as mentioned above, releases can be contained and removed. This is not possible for municipal 
fire brigades. 



• What would be the consequences of a shorter transitional period? What would be the costs associated to that? 



A shift to fluorine-free foam concentrates could possibly not be feasible. 



• Would investments to enable new processes etc. be needed? If so, please provide information about the costs of these 
investments. 



See above for investment. 



10. For uses where substitution would be possible but is expected to lead to a lower quality of products or lower 
performance:  



• What is the use? 



Class B fires in chemical and oil industry (for reasons see above). 



• Please describe the impacts on the quality/performance of the products. 



Decreased performance with the risk of uncontrollable fires in chemical industry or disproportionately large capital expenses in order to 
update present (semi-)fixed systems.  



• If possible, please provide an estimate of the economic impacts that could be expected on an annual basis. 



Uncontrollable fires in chemical and oil industry can lead to catastrophic consequences. XXXXXX’s XXXXXX site is surrounded by approx. 
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xxxxxx inhabitants. Uncontrollable fires are unacceptable.  



Uses where we would in particular need the above information in relation to substitution: 



• Performance of fluorinated polymers and fluoropolymers within the scope of the proposal, compared to fluorine-free 
alternatives in various uses of these polymers. What are the cost implications if substitution is required? 



We do not have details on these questions. 



• Performance loss of textiles or membranes in case of substitution to fluorine-free alternatives. What would be the impacts 
of substitution in non-woven textiles used in the automotive and aerospace sectors, medical textiles, textiles for worker 
protection and membranes for treatment of effluents? 



We do not have details on these questions. 



11. PFAS-based alternatives: 



Previously, the PFOA restriction led to the replacement of the 8:2 FTOH technology by 6:2 FTOH. Are you aware of the usability of 
alternative fluorotelomer substances (e.g. 4:2 FTOH, etc.) or other fluorinated substances (e.g. perfluoroalkyl ether carboxylic 
acids) in the different processes that now rely on 6:2 FTOH? 



According to some foam concentrate suppliers, 4:2 FTOH-based foams might still be usable in foam concentrates, however with 
significantly lower or no performance. We anticipate the end of AFFF if the present regulation will be published.  



12. Costs  



• If for your use/sector the Dossier Submitter has provided a concrete cost assessment, do you agree with the assumptions 
and costs used? If not, please provide additional data and evidence to support it. 



• The Dossier Submitter proposes annual reporting on the use of PFHxA, its salts and PFHxA-related substances in the 
production of personal protective equipment (PPE), non-woven medical textiles and impregnation agents (see paragraph 10 
of the proposal entry) and the quantities and substitution efforts for fire-fighting foams that contain PFHxA, its salts and 
PFHxA-related substances (paragraph 12 of the proposal entry). Are there costs associated with that reporting 
requirement? 



There will be no significant new costs as foam consumption is already documented since earlier restrictions were published. 
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13. Analytical methods 



Are you aware of a method for chemical analysis of PFHxA, its salts and related substances present in a matrix relevant for the 
restriction proposal? Do you develop or intend to develop such a method? 



There is no such analysis available to our knowledge. However, for enforcing the regulation, methods would be necessary. We are in 
contact with associated laboratories with respect to the development of such analytical methods.  
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1. Definitions  
 
Discussion in this document and the attachments is in parts very technical. We often use the 
term “expansion” or “expansion factor” of a foam which is crucial to describe performance 
differences between fluorine-containing and fluorine-free foams. 
 
“Expansion” describes volume increase when converting an aqueous solution of foam 
concentrate to finished foam by addition of air. Thus, “unexpanded foam” is basically the sole 
aqueous solution of foam concentrate. The terms “3:1 expansion” or “(expansion) factor 3” 
describe triplication of solution volume by addition of air before application onto the fire while 
“8:1 expansion” or “(expansion) factor 8” mean a correspondingly higher air uptake. 
 
Examples: 



1 L aqueous solution of foam concentrate (e. g. 97 vol-% water, 3 vol-% foam 
concentrate) 
+ 7 L air 
= 8 L finished foam 
means expansion factor 8 or 8:1 expansion 
 



1 L aqueous solution of foam concentrate (e. g. 97 vol-% water, 3 vol-% foam 
concentrate) 
+ 2 L air 
= 3 L finished foam 
means expansion factor 3 or 3:1 expansion 
 
These examples demonstrate crucial weaknesses of fluorine-free foam concentrates which 
need 8:1 expansion to work properly (see below and in in enclosures for details) while fluorine-
containing foams usually work at 3:1 expansion: it is technically much more challenging 1) to 
mix higher amounts of air into the aqueous solution of foam concentrate and 2) to throw the 
resulting finished foam containing significantly higher proportions of air over the same distance 
due to its increased volume and lower density. 
 
 



2. General information 
 
For firefighting in chemical industry, i. e. processing plants, tank farms and warehouses, 
industrial fire departments use foam as extinguishing agent. Currently, standard foams used 
in the industry contain per- and polyfluorinated surfactants. Foam types suitable for firefighting 
in chemical industry need to guarantee rapid fire extinguishment to protect life, environment 
and assets as well as to minimize risk of re-ignition (“burn-back safety”). These foam 
concentrates need to comply with current environmental protection standards. 
 
Due to the storage and processing of very large amounts of combustible substances in 
chemical industry, suitability of firefighting foam concentrates for use in chemical processing 
plants, tank farms and warehouses has to be reviewed according to specific European 
standards and individual fire test procedures prior to procurement. Suitability of firefighting 
foam concentrates should also be proven in the course of actual firefighting. While there are 
decades of proof that fluorine-containing foam concentrates perform very well, very little is 
known about fluorine-free replacements in this respect. Fire departments need to trust more 
than ever on foam suppliers’ performance claims.  
 
Since environmental protection standards have become stricter, especially in recent years 
(PFOS and PFOA restriction), fire departments also depend on foam suppliers’ certification 
confirming compliance with these.   
 











 
 



3. Suitability of foam extinguishing agents 
 
Test procedures applied for foam extinguishing agents include European EN 1568-3 
standard for non-polar fuels and EN 1568-4 for polar fuels. 
 
Firefighting foam concentrates tested and approved according to EN 1568-3 and EN 1568-4 
standards are classified regarding an extinguishing power level based on their extinguishing 
performance and burn-back characteristics.  
 
In addition to these EN standards, suitability of various foam extinguishing agents is also 
tested in larger fire tests, for example within the LASTFIRE project. The results of actual tank 
fires around the world are available for fluorinated foams and scarce for fluorine-free foams. 
 
 



4. Fire extinguishing equipment and tactics, toxicity  
 
The characteristics of foam extinguishing agents used in the chemical industry depend on 
compliance with environmental protection standards, classification according to the above-
named standards and especially the results of smaller and larger fire tests. 
 
Based on these underlying conditions, AFFF foams (AFFF = aqueous film forming foam) 
have asserted themselves as the most suitable foam extinguishing agents in the chemical 
industry over the last 35 to 45 years. Due to the fluorinated surfactants they contain, AFFF 
foams are able to form an extremely thin film of water between the surface of the 
combustible liquid and the actual foam, allowing the foam to flow up to 30 meters across the 
burning surface. This film of water makes AFFF foams very burn-back resistant, highly 
effective for extinguishing fires (high efficiency with low volumes) and therefore offers the 
best possible protection and safety to fire departments in fighting fires. 
 
Due to the development and widespread acceptance of AFFF foam extinguishing agents, the 
technical equipment of chemical plants and the tactical approach of fire departments in such 
cases have changed significantly in the last 30 years as well. Without the use of mobile 
major firefighting units and AFFF foam extinguishing agents, tank and warehouse fires, fires 
in chemical plants, large surface fires underneath process technology facilities cannot be 
extinguished and therefore the protection of the environment and health (for example in case 
of toxic hold-ups) cannot be guaranteed. 
 
In recent years, performance of fluorine-free foams has significantly improved. Therefore, 
shifting towards fluorine-free foams for some lower-risk scenarios (Class A fires, Class B 
fires on small scales) seems possible within the nearer future, given several challenges can 
be solved (cf. our General Comments and answers to specific information requests on Annex 
XV restriction report in the attachments). 
 
 



5. PFOS / PFAS restrictions and its consequences 
 
After the Europe-wide PFOS regulation, many fire departments in the chemical industry were 
forced to replace PFOS-containing foam extinguishing agents with PFOS-free agents in 
2010/2011. The old foam concentrates had to be disposed of with great difficulty and storage 
facilities for foam concentrate required elaborate cleaning before the new concentrates could 
be stored. Rinsing water produced in this process required disposal as well. After storage of 
new concentrates, some cases were reported with PFOS bleeding from storage tank or seal 
materials, so the newly sourced concentrate had to be disposed of and the tank cleaned 
again at high cost.  
 











Many fire brigades will have to go through a similar process for their PFOA-containing foams 
between 2020–2025 with the upcoming changes in PFOA regulation ending the derogation 
for firefighting foams in regulation (EU) 2017/1000 and replacing it with very limited 
derogations for firefighting foams in regulation (EU) 2019/1021.  
 
This step will repeat again once the proposed restriction of PFHxA will be in force so fire 
departments will have to exchange foam concentrates again in the future. 
 
 



6. Use of fluorine-free foam extinguishing agents 
 
In 2010/2011 many fire departments in the chemical industry faced the question of whether 
fluorine-free products could offer the same extinguishing power as an AFFF. The question 
currently arises again with PFOA being regulated more strictly and will arise again at the end 
of the derogation periods of the PFHxA regulation suggested by the dossier submitter. 
 
As described above, EN 1568-3 and EN 1568-4 rate the extinguishing performance of 
firefighting foams. The performance level determined according to this standard is part of the 
calculation of required foam concentrate/water mixture flow rates to be applied to Class B 
fires or spills of Class B liquids according to EN 13565-2.  
 
While in 2015 experiments showed that fluorine-free foam extinguishing agents are not 
suitable for fires in chemical industry facilities, this has changed at least partially in the past 
years. The market offers fluorine-free foams with excellent ratings according to EN 1568-3 
and -4 that perform well in small-scale tests as we also show in the attached general 
comments and answers to specific information requests on Annex XV restriction report 
regarding undecafluorohexanoic acid (PFHxA). However, fluorine-free foams still have 
disadvantages compared to AFFF especially with respect to technical compatibility with 
existing equipment or robustness of performance under non-ideal conditions or in an 
industrial scale (e. g. application with low expansion, long throwing distances, large fuel 
surfaces and fires involving great fuel depths).  
 
Nevertheless, we show our paths forward to the use of suitable fluorine-free foams for non-
Class B fires and small Class B fires or spills.  
 
On the other hand, we also show consequences resulting from shifting from AFFF to 
fluorine-free foam concentrates with respect to mobile, semi-fixed and fixed systems. Due to 
increased application rates and times as well as the necessity to expand fluorine-free foams 
to significantly larger factors compared to AFFF, changes to existing equipment would be 
essential – in lots of cases, this is technically impossible (e. g. increasing height of tank farm 
or processing plants’ dykes) or requires immense disproportionate investments (e. g. 
exchange of sprinkler systems, procurement of additional firefighting engines and 
recruitment of associated personnel). 
 
There is still not enough experience made on performance of fluorine-free foams in real 
industrial fires. So, it is still unclear, whether fluorine-free foams are suitable for fires in 
chemical industry facilities. Some industrial fire brigades have replaced fluorine-free products 
with AFFF for safety reasons, others have bought fluorine-free foams not knowing about the 
performance of these products in real life scenarios. This can be dangerous, as uncontrolled 
fires are potentially disastrous and inacceptable to the involved companies as well as to the 
public and the environment. It was even reported that industrial fire brigades have replaced 
their AFFF with fluorine-free products but keep their old AFFF stock in hand in case their 
fluorine-free foam failed. 
 
Discussion about regulation of fluorinated foam concentrates in the past have often been 
biased, misleading or focused on communal fire brigades neither acknowledging chemical 
industry’s special needs nor precautionary measures taken with respect to proper foam use 











(e. g. firewater retention). With this respect, we cannot agree with statements on “drop-in 
replacements” for fluorinated foams by fluorine-free foams given e. g. by the United 
Firefighters Union of Australia (UFU) or the International Pollutants Elimination Network 
(IPEN) during past POPRC (Persistent Organic Pollutants Review Committee) meetings. 
 
 



7. Shelf life of foam concentrates 
 
Experience shows that foam concentrates can reach shelf life of more than 20 years. Foam 
extinguishing agents procured prior to 1990 are still used in some cases today. Their 
extinguishing effect is proven once a year by analysis according to EN 13565-2. 
 
It can therefore be assumed that foam extinguishing agents procured in 2010/2011 due to 
the PFOS restriction could retain their extinguishing effect and continue to be used beyond 
the year 2031. PFHxA-containing concentrates sourced after PFOA restriction between 
2020–2025 could be used until 2040–2045 or even beyond.  
 
 



8. PFHxA restriction 
 
Fluorinated foam concentrates used today are stored in stationary facilities with containers, 
extensive pipeline systems, pumps and mixing facilities, and in mobile equipment such as 
firefighting vehicles and foam containers. Based on the experiences after PFOS restriction 
process and upcoming PFOA restriction, it will not be possible to clean these stationary and 
mobile facilities to an extent that contamination of the new extinguishing agents with residual 
PFHxA complies with the limit presently proposed in the restriction draft. 
 
Fire departments would inevitably face a compliance problem, since such a low limit (25 ppb) 
could likely be achieved only by rebuilding or replacing all parts of the systems which were in 
contact with the concentrate. Additionally, the limit for “related compounds” (1 ppm) is hard to 
measure lacking adequate analytical techniques. 
 
Fire departments in chemical industry are not interested in bringing fluorinated chemicals into 
the environment. We have after PFOS regulation and will again after PFOA regulation 
dispose of functioning extinguishing agents at significant financial cost. Furthermore, we will 
limit the use of AFFF to areas where it is currently irreplaceable and aim for an exchange in 
future as soon as viable fluorine-free alternatives arise. In industrial areas, where AFFF is 
currently irreplaceable, all releases can and will be contained. 
 
For the safety of our facilities and neighbours, the people who work in our plants, and the 
environment, we must ensure effective and efficient fire protection as part of our commitment 
to sustainability. 
 
Chemical industry has investigated the response to major incidents regarding environmental 
relevance and proven with the help of an eco-efficiency analysis that efficient measures 
using fluorinated foam concentrates effectively help protect the environment. 
 
This can only be achieved reliably with effective extinguishing systems and tactics including 
the use of suitable AFFF foam concentrates. 
 
 



9. Eco Efficiency Analysis 
 
Eco Efficiency Analysis compares life cycles of products or manufacturing processes from 
“cradle to grave”, i.e. all the way from raw materials sourcing to product manufacture, use and 
disposal. The analysis also takes the consumption behavior of end-users into account, as well 
as various recycling and disposal options.  











 
First, the environmental impact is described based on the categories: climate change, ozone 
hole, summer smog, acid rain, eutrophication, resource consumption, human toxicity, water 
consumption and land use. 
 
Combining these individual data gives the total environmental impact of a product or process 
or in this case the efforts of the fire brigade. Economic data are also compiled. All the various 
costs incurred in manufacturing or using a product are included in the calculation. The 
economic analysis and the overall environmental impact are used to make eco-efficiency 
comparisons. 
 
In 2015, an Eco Efficiency Analysis was carried out comparing different options for 
firefighting scenarios in a storage facility (naphtha and acrylonitrile tanks) and a chemical 
processing plant (steam cracker). The analysis submitted in the past is attached to this report 
once more as the main conclusions are still valid. The analysis used data for fluorinated 
firefighting foams containing PFOS, but their results are valid for PFOA and PFHxA-
containing foams as well. 
 



1) Tank Storage Fire Events for naphta & acrylonitrile (ACN)  
a) Firefighting operation using fluorinated firefighting foams (AFFF).  
b) Firefighting operation with delayed success using fluorinated firefighting foams (AFFF) (ACN 



only). 
c) Firefighting operation without foam causing a higher damage 



 
We are currently not planning to update the existing Eco Efficiency Analysis as we think key 
results are still valid. However, if improved fluorine-free foams were to be included in scenario 
1b for both naphtha and ACN in an updated version of the present Eco Efficiency Analysis one 
could expect the same intermediate results as observed for 1b with ACN still favoring the use 
of fluorinated foams.  
 



2) Industrial Steam Cracker Fire Event  
a) Firefighting operation using fluorinated firefighting foams (AFFF) and powder. 
b) Firefighting operation using water and powder causing a higher damage 



 
We are currently not planning to update the existing Eco Efficiency Analysis as we think key 
results are still valid. However, if improved fluorine-free foams were to be included in scenario 
2 in an updated version of the present Eco Efficiency Analysis, one could expect an average 
result between 2a and 2b still favoring the use of fluorinated foams. 
 
 
Past Eco Efficiency Analyses were calculated by TÜV Rheinland and critically reviewed by an 
independent institute (DEKRA). 
 
 



9.1 Key results of Eco Efficiency Analyses 
 
In each examined incident, firefighting operations using fluorinated foams showed higher 
ecological benefit as well as higher eco efficiency performance compared to the alternatives 
without use of fluorinated surfactants. 
 
These results for ecology are influenced by the assumed conservative elimination rate for 
fluorinated compounds in industrial wastewater treatment. Elimination rates were observed to 
be significantly higher in our industrial wastewater treatment plant. So, the results would even 
more clearly show ecological advantages. 
 











Assuming performance of fluorine-free foam concentrates is between the examined best and 
worst cases of the present Eco Efficiency Analysis, one would still see significant benefits 
when using fluorinated foam concentrates. 
 
 



9.2 Statement of the critical review 
 
“The made assumptions are valid, realistic and transparent. […] The conclusions are 
supported by the data and calculations.” (Christina Bocher DEKRA Assurance Services 
GmbH) 
 
 



10. Exemptions for PFHxA restriction application 
 
To ensure fire protection goals in chemical industry as described herein and in the 
attachments, foams containing PFHxA are of special significance for facilities or operations 
with elevated risk.  
 
Derogations are needed for chemical industry which was also recognized by the Dossier 
Submitter and a derogation was suggested for Class B fires in storage tanks with a surface 
area above 500 m² for a period of 12 years after PFHxA regulations are published. However, 
we find the derogation proposed by the Dossier Submitter to be insufficient and propose a 
derogation like the one planned for defense applications (cf. suggested new paragraphs 8 and 
changes to paragraph 12):  
 
“8. Paragraph 1 and 2 shall not apply to concentrated fire-fighting foam mixtures as long as 
no successful transition to fluorine free foams can be achieved for the following applications 
within chemical and oil industry: 



(a) Class B fires and vapor suppression in tank farms  



(b) Class B fires and vapor suppression in processing plants 



(c) Class B fires and vapor suppression in warehouses  



(d) for training purposes provided that emissions occur in enclosed areas and wastewater is 
collected and disposed of safely.” 



We also suggest changing Paragraph 12 as follows to guarantee that shifting to fluorine-free 
foams will take place as soon as scientific information is available allowing safe and reliable 
use: 



“12. By (entry into force + 6 years), the Commission shall carry out a review of paragraph 6 
and 8 in the light of new scientific information, including the availability of alternatives for 
articles referred to in paragraph 6 and 8, with a view to proposing amendments. From (entry 
into force + 12 months), a natural or legal person benefitting from the derogation in 
paragraph 6 and 8 shall provide by 31 January of each calendar year a report to the 
competent authority in the Member State concerned containing: 



(a) efforts on substitution of fire-fighting foams that contain PFHxA, its salts and PFHxA-
related substances; 



(b) used quantities in the previous year of fire-fighting foams that contain PFHxA, its salts 
and PFHxA-related substances per sector specifying: 



(i) share in training and in operation 



(ii) information on whether emission was contained, collected and disposed safely or emitted 
into the environment. 



Member States shall forward the data to the Commission by 31 March every year.” 
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Alliance for Telomer Chemistry Stewardship’s  


2nd Response to ECHA Public Consultation to the 


PFHxA Restriction Proposal 


Executive Summary 


The Alliance for Telomer Chemistry Stewardship (ATCS) represents the world’s leading 


producers of short-chain fluorotelomer-based chemistry. We welcome the opportunity to 


submit our opinion on the proposal to restrict PFHxA, its salts and related substances 


through this consultation. 


The ATCS does not believe that PFHxA meets the criteria for restriction under REACH 


or that the proposed restriction is the most efficient way to address the potential presence 


of PFHxA in the environment. As discussed below, other instruments that could address 


the concerns raised in the Restriction Dossier (hereinafter RD) already exist and/or are 


under preparation. Moreover, the ATCS believes the potential costs of the restriction 


have been largely under-estimated, which demonstrates that the RD lacks any 


assessment of the restriction’s environmental benefits in comparison to incurred socio-


economic costs. In addition, the RD lacks an evaluation of the availability of alternatives 


and their respective environmental and health profiles. This is evident, especially when 


the underestimated restriction costs are coupled with much overestimated PFHxA 


emission estimates. Furthermore, the RD does not provide harmonized analytical 


methods to ensure product compliance and enforceability of any threshold. In case the 


restriction proposal is adopted in its current form, this would pose serious implementation 


and enforceability challenges to both industry and regulators. 


In the present document, we wish to complement our previous input by strengthening 


some of the points made in our first submission, as well as by sharing additional 


information and concerns.  


First and foremost, we provide revised data and calculations on the release potential of 


PFHxA. We believe the RD contains serious errors that are based on incorrect 


assumptions and simple omissions that lead to an over-estimation of the emissions, up 


to 40 times overall. In this submission we include a more complete assessment, 


compared to our previous contribution which focused on certain applications only. 


Second, we stress that persistence as such is not sufficient to restrict a substance. Since 


persistence is not necessarily an intrinsic hazard, it does not in itself imply an adverse 


effect. We also reinforce that the persistent nature of the substance enables high 


performance and durability for key applications. Additionally, we reiterate our support to 


the use of Best Available Technologies (BAT) and Best Environmental Practices (BEP) 


combined with continued development of innovative technologies to effectively monitor 
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and minimize emissions to the environment from C6 fluorotelomer chemistry (defined as 


“PFHxA related substances” in the restriction proposal). ATCS further supports these 


techniques to be applied during production and throughout the lifecycle. 


Third, we emphasize that an evaluation of critical performance attributes or essentiality 


must be based on the viability of alternative technologies with the required functional 


performance and an improved environmental and health footprint. 


Fourth, we list various regulatory instruments and legal frameworks that could be used 


as an alternative to a REACH Restriction, particularly when only a limited number of 


applications of C6 fluorotelomer-based substances can be substituted with non-


fluorinated alternatives. 


Fifth, we highlight that the cost of restriction and substitution in relation to the 


environmental benefits shows the proposal’s ineffectiveness. For instance, the SEA data 


from the ECHA/DG ENV document “The use of PFAS and fluorine free alternatives in 


fire-fighting foams” shows the high costs of replacing C6 fluorotelomer chemistry in this 


application, while there is also no evidence of existing alternatives with an improved 


environmental and health footprint.  


Finally, we have included an updated list of requested derogations, which may be 


complemented with the third contribution we will submit by 25 September. 
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Section III – General concerns 


1. The release potential of PFHxA is over-estimated, up to 40 times overall 


The RD contains serious errors that are based on incorrect assumptions under many 


sections. We have therefore provided revised data and calculations which are explained 


in detail below. 


Contrary to the view of the RD we can estimate with high accuracy the amount of PFHxA, 


its salts and related substances used in the EU. We will provide corrected estimations 


and calculations which show the emissions by subsector. As described in our previous 


submission these emission quantities are very low which demonstrates that PFHxA does 


not present an unacceptable risk, supports the current derogations and justifies further 


vital additions to the list of derogations. 


Further, it demonstrates that actual emissions from PFHxA and precursors are much 


lower than is imagined and this has a further impact on the cost analysis of transition 


which has been vastly underestimated. Updated calculations for this will be shown 


together with the impact on proportionality. 


The total emissions of PFHxA lie in a range of 2.3 – 6.8 t/a, more than 40x lower than 


claimed by the Submitter. 


The RD contains a series of tables (Tables 24 a-d, p. 120) which show the environmental 


releases assumed for PFHxA and its precursors. There are a number of serious errors 


in the calculations and underlying assumptions which mean that these values are 20x 


higher than reality. 


A corrected version of the table is shown below, and we provide accurate calculations 


by subsector. We also demonstrate that these emissions of PFHxA represent a definitive 


endpoint in the breakdown process. Therefore, there is no need to include additional 


precursor volumes in the Restriction as all precursors break down to PFHxA which can 


be directly calculated. In spite of this we have also recalculated the precursor quantities 


and these range between 27 – 182.3 t/a, again 20x lower than the estimations in the 


report.  
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Table 1 – Current environmental release of PFHxA [t/a]: 


 


It is important to stress that these are total amounts of PFHxA in each of the individual 


usage sectors and of interest that approximately 50% of these emissions arise from 


imported articles.  


Section 1. Polymers 


• Subsection 1.1 Short chain surface active agents and side-chain fluorinated 


polymers 


The indirect release of PFHxA can arise from the manufacture and use of products based 


on 6:2 FTOH and related intermediates, either as surface-active agents or in the 


formation of side-chain fluorinated polymers (SFP). The typical manufacturing route is 


described in Figure 7, E.2.1.1, p.135. Short chain surface active agents are used in the 


Extinguishing Agents, Paints and Coatings, Chrome plating and Inks sectors while the 


SFP grades are used in the Textile and Paper sectors. 


We agree with the statement that these substances (i.e. SFP) are used between 1 000 


to 10 000 t/a and the assumption of a maximum release of these SFP at manufacture of 


either precursors or articles containing these substances of 0.15 t/a. We can further 


assume, using the findings of several authors (e.g. Liu 2010, Zhao 2013) that this 


translates into a maximum emission of 0.0059 t/pa PFHxA using the degradation of 6:2 


FTOH to PFHxA as a surrogate for the degradation of precursors. 


• Subsection 1.2 Fluoropolymers 


The discussion in the RD about the ammonium salt of perfluorohexanoic acid (APFHx) 


demonstrates some confusion about the definition of the products it is used to make. 


Sector of Use Subsector


min max min max


1. Polymers 1.1 Mfr of SC SFP -          0.006     -            0.003       


1.2 Mfr of F-Elastomers with APFHxA -          -          0.100        1.030       


2. Textiles 2.1 Consumer Clothing EU manufacture 0.537     1.344     0.340        59.35       


2.2 Consumer Clothing EU imported 1.611     4.032     0.850        158.41     


2.3 Consumer Outdoor clothing 0.013     0.063     0.030        5.540       


2.4 Occupational wear 0.064     0.080     0.020        3.510       


2.5 Carpets & other text floor coverings 0.002     0.006     -            0.150       


2.6 Technical textiles 0.002     0.005     0.001        0.004       


3. Paper & C'board 3.1 Grease-proof papers 0.002     0.004     0.005        0.580       


4. Extinguish agents 4.1 Use by Professional  firefighting 0.033     0.427     0.020        0.520       


4.2 Use by Voluntary fire fighting brigades -          0.030     4.600        143.84     


5. Chrome plating 5.0 Chrome plating 0.016     0.160     0.780        7.800       


6. Inks 6.0 Inks 0.059     0.585     0.310        3.130       


TOTAL release of PFHxA 2.339     6.742     7.056        383.87     


Table 24d Figures 


release PFHxA and salts


Current release 


PFHxA and salts
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APFHx and related substances are used as polymerisation and processing aids to 


produce certain fluoropolymers which include both fluoroplastics and fluoroelastomers. 


These fluoropolymers are incapable of forming PFHxA in the environment or via biota, 


given their stability and inertness. It is therefore incorrect to estimate any emission 


volumes for this application, except during the manufacturing where emissions can be 


controlled.  


Section 2. Textiles 


The textile industry covers a broad range of applications with different technical 


requirements. For technical textiles there is a vital need for oil in addition to water 


repellency to meet several regulations and norms, e.g. EU 2016/425 Annex I and Annex 


II 3.7.2, EN 469, ISO 14419. Reviewing the emissions for these applications we can see 


that the calculations made in the RD are overstated based on errors in the assumptions. 


The corrected values show that releases range from 2.23 – 5.53 t/a PFHxA. 


• Subsection 2.1 Consumer Clothing manufactured in the EU. 


Using the data provided in Table 24 we agree that the range of C6 fluoropolymers (i.e. 


SFP) is in the range of 3200 – 8000 t/a. As stated in the RD (p. 98) “the release of PFHxA 


from the side chain fluoropolymers is considered very low during the textiles service life 


of about five years”. This figure is further quantified on p. 100 with the following 


statement, “The release of PFHxA from polymer degradation is assumed with < 6 kg at 


service life and from landfills.” 


To calculate loss of the treatment during the life span of the garments we have used the 


environmental release category ERC 10a (outdoor products with low release). This 


assumes that the majority of use will be for outdoor wear and that 100% of the breakdown 


of the side chain product occurs as 6:2 FTOH to calculate the subsequent volume of 


PFHxA produced. This gives a range of losses of the SFP of 13.76 – 34.4 t/a with 


subsequent degradation giving a total of 0.54 – 1.34 t/a PFHxA. 


Using the same calculations as the DS, emissions from landfill at end of life can be 


calculated in a range of 0.0008 – 0.002 t/a.  This is consistent with the finding in the RD 


which states that “from landfills an emission of PFHxA up to 2.55 kg/a could be expected 


from the 10 000 t of C6 side chain acrylate polymer used in the EU” (Section B.9.4.2.1 , 


p. 97). 


On this basis we can state that the total emissions due to the Consumer Clothing 


subsegment are in a range of 0.537 – 1.344 t/a PFHxA. 
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Table 2 – Current environmental release of PFHxA [t/a] for consumer clothing manufactured 


in the EU 


 


Note that, for Consumer Clothing applications the assumption that “4300 t are 


substances that fairly easily degrade to PFHxA, like 6:2 FTOH or polyfluoroalkyl 


phosphate esters” is not valid. This assumes that while the information states that “up to 


10 000 t/a” are used then ALL of this 10 000 t/a must be used. There is no justification 


for this assumption. This also conflicts with the 8000 t/a Max used tonnage of C6 


fluoropolymers stated in Table 24b.  


Additionally, the products postulated (6:2 FTOH or polyfluoroalkyl phosphate esters) do 


not exhibit repellency effects on textile substrates and could not be used for the 


application described. As these account for almost all of the emissions described for this 


subsegment it is important that the details for this section are updated.  


• Subsection 2.2 Clothing imported into the EU.  


This has been calculated based on the proportion of quantity of goods imported into the 


EU vs. manufactured in the EU. Using the same calculation as in the RD we can update 


the range from 1.059 to 4.057 t/a PFHxA. 


• Subsection 2.3 Consumer Outdoor Clothing.  


The RD assumes that 100% of the 150 000 t/a weight of the outdoor clothes are treated 


with SC SFP protection. This is not a valid assumption. Outdoor clothing is typically multi 


layered and only the outermost layer is protected with a fluorinated or non-fluorinated 


durable water repellence (DWR), as described on p. 181. It is certainly not the case that 


all outdoor clothing is protected with fluorinated SC SFP technologies.  


Instead, we assume that 50% of the weight of outdoor clothing is protected and use the 


maximum BfR (2012) value of 0.2 – 0.5 % (w/w) of fluorinated polymers (i.e. SFP) applied 


to the fabric (ATCS is in the process of confirming this assumption with downstream user 


associations). ERC 10a is applied for outdoor wear during service life. This gives a range 


of losses of the SFP of 0.323 – 1.61 t/a with subsequent degradation giving a total of 


0.013 – 0.063 t/a PFHxA. 


t/a min t/a max comments / references


Quantity SC SFP t/a 3200 8000 table 24 b p 121


Life Span SC SFP 13.76 34.40 Quantity x ERC 10a


convert to PFHxA 0.54 1.34 39 kg PFHxA from 1t 6:2 FTOH


End of Life: Landfill 1920 4800 60% of Quantity


convert to PFHxA 0.0008 0.002 425 mg/t PFHxA


0.537 1.344 total emissions PFHxA


Subsector 2.1
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Using the same calculations as the DS, emissions from landfill at end of life are <0.001 


t/a.  On this basis we can state that the total emissions due to the Consumer Clothing 


subsegment are in a range of 0.013 – 0.063 t/a PFHxA. 


 Table 3 – Current environmental release of PFHxA [t/a] for consumer outdoor clothing 


 


• Subsection 2.4 Occupational Wear including Professional Outdoor Wear.  


The DS seeks to exempt two categories of use that they have identified as “essential 


uses” where alternatives do not meet the properties needed with regard to oil and/or dirt 


repellence. These are certain PPE applications identified under Regulation (EU) 


2016/425 and Nonwoven Medical Textiles. We would also propose to add Regulation 


(EU) 2016/425 Annex I Risk Category III (l) and further include PPE used by military and 


law enforcement which are exempt from Regulation (EU) 2016/425. The following 


calculations include quantities covering these additions. 


We have assumed that a range of 80-100% of these items are protected using SC SFP. 


The use of the outdoor ERC used reflects a harsher wearing environment which is also 


reflected in the shorter life span of these garments. 


On this basis we can state that the total emissions due to the Occupational Wear 


including Professional Outdoor Clothing subsegment are in a range of 0.064 – 0.080 t/a 


PFHxA. We assume that this subsegment will be covered by the exemption described 


on p. 51 of the main document.  


 Table 4 – Current environmental release of PFHxA [t/a] for occupational wear 


 


 


t/a min t/a max comments / references


Quantity SC SFP t/a 75 375 50% of total mkt at 0.05% w/w treat rate


Life Span SC SFP 0.3225 1.61 Quantity x default release factor ERC 10a 


convert to PFHxA 0.013 0.063 39 kg PFHxA from 1t 6:2 FTOH


End of Life: Landfill 45 225 60% of Quantity


convert to PFHxA 0.0000 0.000 425 mg/t PFHxA


0.013 0.063 total emissions PFHxA


Subsector 2.3


t/a min t/a max comments / references


Quantity SC SFP t/a 380 475 80% or 100% total mkt at 0.05% w/w treat rate


Life Span SC SFP 1.634 2.04 Quantity x default release factor ERC 10a 


convert to PFHxA 0.064 0.080 39 kg PFHxA from 1t 6:2 FTOH


End of Life: Landfill 228 285 60% of Quantity


convert to PFHxA 0.000 0.000 425 mg/t PFHxA


0.064 0.080 total emissions PFHxA


Subsector 2.4
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• Subsection 2.5 Carpets and other Textile Floor Coverings.  


The carpet and flooring market has moved away from water and stain protection, 


following market changes, towards PP (polypropylene) and PET (polyethylene 


terephthalate) based fibres which have reduced requirement for these treatments. Our 


assumption of the range of treatment therefore covers 30 – 80% of the market. The ERC 


used reflects indoor usage.  


We can therefore state that the total emissions due to the Carpets and other Textile Floor 


Coverings subsegment are in a range of 0.002 – 0.006 t/a PFHxA. 


 Table 5 – Current environmental release of PFHxA [t/a] for carpets and other textile floor 


coverings 


 


• Subsector 2.6 Industrial Textile Fabrics.  


This is a broad subsector which includes nonwoven filtration and separation media used 


in critical applications in the medical and transportation markets. Emissions are small 


throughout the service life of the articles and the end of life process is managed through 


regulation, e.g. the “ELV Directive” 2000/53/EC, so waste to landfill is low. In spite of this 


we have used the ERC calculation and assumption of 60% of quantities going to landfill 


as a worst-case calculation. This subsector is the subject of a request for a derogation. 


This shows that total emissions due to the industrial textile subsector account for 0.002 


– 0.005 t/a PFHxA, in line with the original estimate. 


Table 6 – Current environmental release of PFHxA [t/a] for industrial textile fabrics: 


  Subsector 2.6   


  t/a min t/a max comments / references 


Quantity SC SFP t/a 300 600 
30% or 80% total mkt at 0.05% w/w treat 
rate 


Life Span SC SFP 0.06 0.12 Quantity x default release factor ERC 11a  


convert to PFHxA 0.002 0.005 39 kg PFHxA from 1t 6:2 FTOH 


End of Life: Landfill 180 360 60% of Quantity 


convert to PFHxA 0.0001 0.000 425 mg/t PFHxA 


  0.002 0.005 total emissions PFHxA 


t/a min t/a max comments / references


Quantity SC SFP t/a 300 800 30% or 80% total mkt at 0.05% w/w treat rate


Life Span SC SFP 0.06 0.16 Quantity x default release factor ERC 11a 


convert to PFHxA 0.002 0.006 39 kg PFHxA from 1t 6:2 FTOH


End of Life: Landfill 180 480 60% of Quantity


convert to PFHxA 0.0001 0.000 425 mg/t PFHxA


0.002 0.006 total emissions PFHxA


Subsector 2.5
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Section 3. Paper and Cardboard.  


In addition to food contact applications there is a market of paper additives for medical 


disposables which should be included in the exemption for medical applications. The 


products consist of single-use disposable medical bowls which require treatment to be 


detergent proof. As the SFP is incorporated into the mass of the bowl and not applied 


topically there are no losses during service life and disposal is controlled so there are no 


losses due to landfill. 


For the calculation we have assumed the same overall quantity of paper is protected as 


the DS with quantities updated to reflect a range of usage between 30 – 70% of the 


market. On this basis the emissions due to this Paper and Board market are in a range 


of 0.002 – 0.004 t/a. We expect that approx. 50% of this market will be subject to an 


exclusion from the restriction. 


Table 7 – Current environmental release of PFHxA [t/a] for paper and cardboard: 


 


Section 4. Extinguishing Agents  


The RD significantly overstates the expected future discharge rate of foam stocks. The 


combination of the ban on testing and training with legacy foams going into effect on 4 


July, together with current industry best practice calling for the elimination of virtually all 


testing and training with fluorinated foams, the future discharge rate is likely to drop to 


5% or 3 125 t/a. This is in line with the estimate in the Restriction Dossier of an EU-wide 


stock of AFFF of 62 500 t/a. As a minimum case we have used the Submitter’s central 


estimate of 2 000 t/a (Table 8 p. 70).  


The Dossier Submitter also considers two sources of PFHxA: (a) as impurity in the 


firefighting foam concentrate and (b) as degradation product based on TOP Assay 


studies. However, this methodology is flawed as the test conditions do not reflect 


environmentally relevant conditions. Instead, we have calculated the maximum 


fluorosurfactant content based on the formulation of a typical 3% firefighting foam 


concentrate. 


 


 


t/a min t/a max comments / references


Quantity SC SFP t/a 212 494 30% or 70% total mkt at 1.5% w/w treat rate


Life Span SC SFP 0.0424 0.10 Quantity x default release factor ERC 11a 


convert to PFHxA 0.002 0.004 39 kg PFHxA from 1t 6:2 FTOH


End of Life: Landfill 127.2 296.4 60% of Quantity


convert to PFHxA 0.0001 0.000 425 mg/t PFHxA


0.002 0.004 total emissions PFHxA


Subsector 3
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• Subsection 4.1 Professional firefighting brigades.  


There is an error in the calculation used by the Dossier Submitter. A synthetic foam 


concentrate intended for dilution at 3 % into water contains 0.045% fluorosurfactants, 


not 0.45%. The correct calculation is as follows: 


Table 8 – Current environmental release of PFHxA [t/a] for professional firefighting brigades: 


 


This shows that Professional Brigades emit 3 – 4 kg/a PFHxA due to impurities in the 


foam concentrates that they use. 


• Maximum content of Fluoro-based products 


The total content of fluorosurfactants in the AFFF concentrates can be calculated and 


considered instead of the TOP Assay to determine other components in the formulation. 


Further details of the typical composition can be found in Korzeniowski, S.H. et al. (2019). 


Table 9 – Current environmental release of fluorosurfactants in AFFF concentrates by 


Professional Brigades: 


 


The maximum value of 0.410 t/a PFHxA chemically bound in several precursors is in 


alignment with the RD calculation of 0.520 t/a (annex p.104).  We can conclude that the 


emissions arising from use of extinguishing agents by professional fire brigades is in a 


range of 0.020 – 0.414 t/a when the PFHxA impurities and the precursors are combined. 


• Subsection 4.2 Volunteer firefighting brigades.  


There are two major errors with the analysis in this section. The first involves the value 


of 1328 μg/kg which is incorrect as it does not account for the reduced strength described 


as the “0.1% ready to use solution”. This indicates that the standard, 1% solution has 


t/a min t/a max comments / references


Professional Brigades


Quantity used t/a 2000 3250 Dossier central estimate or 5% total mkt


PFHxA Emissions 0.0027 0.0043 Quantity x median PFHxA conc = 1.328 mg/kg


Subsector 4.1


t/a min t/a max comments / references


Professional Brigades


Quantity used t/a 12500 12500 20% total market stock (62500 t p. 55)


PFHxA from Impurities 0.0166 0.0166 Quantity x PFHxA conc = 1.328 mg/kg


using TOP Analysis 3.936 Quantity x 3.149 mg/kg (Dauchy et al. 2017)


annual emissions 0.394 TOP A quantity / 10 years degradation time


total PFHxA from precursors 0.017 0.410 total emissions PFHxA


Subsector 4.1







11 


 


been diluted 10x, so we need to do the equivalent modification to the impurity level. The 


correct calculation is: 1328 μg/kg x 0.1% x 1150 kg = 0.0015 g per event, not 1.5 g.  


The DS has then scaled this amount for the whole region. However, this scaling assumes 


that all of the volunteer fire brigades use fluorine-based foams whereas the paper cited 


(Keutel and Koch, 2016) states clearly that 75% (15 out of the 20) of the volunteer fire 


brigades interviewed use only fluorine-free foaming agents. On this basis we can 


calculate (Table 10) that the overall emissions for volunteer fire brigades is up to 0.0012 


t/a PFHxA as impurities. 


The equivalent volume arising from the analysis of the precursors using the TOP method 


on the foams used by Voluntary Brigades is calculated as: 314.9 mg/kg x 0.1% x 1150 


kg = 0.362 g per event. Once again, the scaling operation needs to reflect that 75% of 


fire brigades use fluorine free foams, i.e. only 25% of fire brigades use fluorine-based 


foams. 


Table 10 – Current environmental release of fluorosurfactants in AFFF concentrates by 


Volunteer Brigades: 


 


Scaling for the whole region gives a total amount of 0.029 t/a PFHxA precursors. 


Extinguishing Agents total emissions.   


Combining all of these results for both the professional and volunteer brigades gives an 


updated range for the extinguishing agents of 0.033 - 0.457 t/a of PFHxA or PFHxA 


precursors. The socio-economic costs compared to the environmental benefits of the 


proposed restriction are further discussed under Question 12. 


Section 5. Chrome Plating 


Table 1 Section A.1.1 (Annex p. 1) REACH registrations states that the annual usage for 


6:2 FTS (Fluorotelomer Sulfonate) lies in a band between 10 and 100 t/a. This implies 


that the maximum usage should be assumed as 100 t/a. There is no justification for an 


800 t/a usage assumption. 


t/a min t/a max comments / references


Volunteer Brigades


Quantity used t/a 869.4 869.4 1150kg x 0.1% x 20 (#ops/a) x 0.25 x 24000 


(#German v'teer brigades) x 6.3 


(=EU/Germany)(p.104)


PFHxA from Impurities 0.0001 0.0012 Quantity x PFHxA conc = 0.075 or 1.328 mg/kg


using TOP Analysis 0.274 Quantity x 3.149 mg/kg (Dauchy et al. 2017)


annual emissions 0.027 TOP A quantity / 10 years degradation time


total PFHxA from precursors 0.000 0.029 total emissions PFHxA


Subsector 4.2
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Using the calculation of losses described in the RD, the actual emissions lie in a range 


of 0.016 – 0.16 t/a PFHxA. 


Table 11 – Current environmental release of PFHxA [t/a] for chrome plating: 


 


Section 6. Inks 


A significant proportion of the 15 t/a estimated usage is for medical imaging (X-ray, etc.) 


applications which is covered by a derogation for five years after entry into effect of the 


restriction. The emissions calculations have been updated to include this. 


Table 12 – Current environmental release of PFHxA [t/a] for inks: 


 


Overall Emissions 


Concluding, the current emissions of PFHxA are 2.343 – 6.74 t/a. Total emissions of 


short chain C6 side groups during service life and landfill which do not degrade to PFHxA 


are 23.7 – 181.5 t/a.  


Using the calculations shown in B.9.17 “Overall environmental exposure assessment”, 


this gives a European PFHxA concentration of 7.0 ng/L to 38 ng/L. This is entirely in 


agreement with the cited example of Ahrens et al. (2009) who measured a maximum 


concentration of PFHxA of 9.56 ng/L in the German Bight’s surface water. It is also two 


magnitudes of scale lower than the drinking water guide values for PFHxA (TWLW 6 


μg/L) established by the German Human Biomonitoring (HBM) Commission in 2017, 


(Bundesgesundheitsblatt 2017).  


2. The focus on persistence is not enough to restrict a substance 


Persistence in and of itself is not necessarily a concern. In fact, it can be a benefit as 


persistent substances are often used in product design to enable critical performance 


and functionality. However, the ATCS acknowledges that persistent chemicals can be a 


t/a min t/a max comments / references


Quantity 6:2-FTS 10 100


Direct Emisions 6:2-FTS 2 20 20% direct losses (Brunn Poulsen et al., 2011)


convert to PFHxA 0.016 0.16 annual degradation rate Annex p. 106


0.016 0.160 total emissions PFHxA


Subsector 5


t/a min t/a max comments / references


Quantity 6:2-FTS 10 100


Direct Emisions 6:2-FTS 1.5 15 15% direct losses


convert to PFHxA 0.006 0.059 39 kg PFHxA from 1t 6:2 FTOH


0.006 0.059 total emissions PFHxA


Subsector 6
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potential concern, due to a potentially increasing presence in the environment from 


emissions. Despite this, we wish to underline that while persistence is considered an 


intrinsic property it is not necessarily an intrinsic hazard. Persistence of a substance does 


not eliminate the need for a risk assessment based on evidence of adverse effects and 


releases.  


In the case of PFHxA, the substance has been detected in the environment at low levels. 


However, this should not be assumed to equal harm. In fact, the RD states that “no 


indications of serious human health risks are documented” and “there are currently no 


impacts to be expected” (p. 73). Indeed, the overwhelming weight of scientific evidence 


indicates that PFHxA does not cause cancer; does not disrupt endocrine (hormone) 


activity; has not been shown to cause reproductive or developmental harm; does not 


build up in the human body, and does not become concentrated in the bodies of living 


organisms. This, in combination with the significantly overestimated level of emissions, 


as noted in Section III, reinforce that PFHxA is not anticipated to present a significant 


risk to human health or the environment. 


In order to prevent the increasing presence of PFHxA in the environment, the ATCS 


supports and is interested in the continued development of innovative technologies to 


effectively monitor and minimise emissions to the environment of short-chain 


fluorotelomer-based substances and any potential break down products during 


production and throughout their lifecycle.  


Potential PFHxA emissions can be managed 


ATCS members have been implementing and promoting best practices and techniques 


to manage and minimize potential emissions as part of their commitment to sustainable 


production. ATCS members have also actively promoted the use of Best Available 


Techniques for minimising emissions by users. In this respect, the ATCS would like to 


reiterate that a.) any actual emissions are extremely low and b.) that proven techniques 


and practices are available to minimize potential emissions. These technologies usually 


employ treatment trains which include ion exchange resins and/or membrane filtration. 


These ex situ treatment technologies have been applied to drinking water supplies, 


groundwater remediation, and industrial wastewater treatment plants. 


Advancing BAT/BEP and more precise monitoring and analytical methods are critical to 


assess more accurately current and future emissions to the environment. Such efforts 


should be the prerequisite to any regulatory action and certainly before restriction.  
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Persistence enables high performance, stability, and durability for key 


applications  


It should be recognised that for substances like fluorotelomers, the intrinsic property of 


persistence confers the desirable properties of high durability and unique functionality to 


products made and treated with this chemistry. This results in significant durability, 


contributing to product design that saves resources and reduces waste in line with the 


EU’s objectives for a circular economy.  


Furthermore, combined with other properties, high durability and unique functionality 


remain crucial for high performance applications without suitable alternatives. For 


instance, C6 fluorotelomer chemistry plays a key role in many strategic sectors in 


Europe, including medical applications, transport, energy, electronics, and construction, 


among others. For example, C6 fluorotelomer chemistry is used in medical textiles – e.g. 


surgical gowns, drapes, or curtains – because of its water-, oil- and stain-repellence. 


These properties provide the chemical barrier necessary to protect healthcare personnel 


against contact with microbiological contaminants (blood-bourne pathogens), including 


viruses or bacteria.  


Textiles and nonwovens treated with C6 fluorotelomer-based products are used in the 


transport sector to avoid the penetration of oil, as well as to provide the levels of heat 


resistance and flame retardancy required by the industry. The properties mentioned 


herein constitute key safety features for transport applications and cannot be ensured by 


other chemistries.  


Finally, in the energy industry C6 fluorotelomer chemistry is used, for instance, in the 


production of filtration media intended to purify the air before entering turbines for energy 


generation purposes. These filter media provide high levels of particulate removal 


efficiency, protecting gas turbines against fine pollutants. Additionally, high level of 


hydrophobicity prevents liquid water ingress and reinforces filters’ resistance under 


humid environmental conditions. The absence of these properties would lead to engine 


stops and generate serious risks in terms of energy supply and gas transport. 


It is also worth noting that the increased focus on persistence alone is likely to lead to 


restrictions of potential alternatives as they would require similar properties in order to 


fulfil the abovementioned critical performance and functions. Loss of durability (of 


materials) would lead to frequent maintenance or disposal of treated materials.  That 


would consume energy of production, likely increase the price of materials, and also 


increase the amount of waste in the overall supply chain.   
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3. An evaluation of “essential use” should be comprehensive in nature and 


consider all relevant factors including the core principles of circularity and 


sustainability.   


The REACH restriction process allows for addressing the criticality of a use, as well as 


the risk associated with a given use. Furthermore, Article 68 of REACH mandates the 


Commission to consider the socio-economic implications of the restriction and the 


availability of feasible alternatives, as the two key factors in determining the scope of a 


restriction. 


Today, EU regulators are considering applying the concept of “essential uses” as a basis 


for justifying potential derogations, as is the case for the restriction proposal on PFHxA, 


its salts and related substances (pp. 10-11, 42, 51, 59). However, it is worth noting that 


the concept of “essential uses” is not clearly defined under EU law and is not part of the 


REACH process. Therefore, it is not clear how the concept of (non-)essential use can be 


legitimately used under the current legislative framework. Under REACH, a restriction is 


triggered by an unacceptable risk for a specific use. The REACH restriction process does 


not allow for the regulation of substances on the basis of 'essential use'. 


Furthermore, the essential use concept, as currently proposed, could undermine overall 


product safety and product performance, while also undercutting the EU’s efforts to 


advance circularity and sustainability. An evaluation of “essential use” should be part of 


a hierarchy of responses, to be invoked only when other risk management approaches 


or regulatory measures are insufficient to address any identified risks.   


If the preconditions are met that a substance is likely to cause adverse effects and 


warrants restriction, any consideration of essential use would benefit from a well-


established set of criteria to assess the essentiality of a use in the restriction process. 


For this purpose, evaluations of ‘essentiality’ are not and should not be limited to just one 


factor. This extends well beyond the chemical that may be substituted and requires a 


holistic approach to product design. 


We therefore believe that key factors to consider in evaluating essential use include: 


• chemical safety on a life-cycle basis; 


• the availability of alternative technologies which provide equivalent functional 


performance; 


• the technical and economic feasibility of deploying an alternative technology; 


• the safety and efficacy of alternatives;  


• an improved overall environmental and health footprint; and 


• products’ contribution to other key EU policy objectives such as the Green Deal and 


Circular Economy. 
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This approach, which is aligned with the REACH restriction process and other existing 


international agreements to which the EU is a Party (e.g. Montreal Protocol, Stockholm 


Convention), would allow for a proper justification of the exemption of specific uses to a 


restriction and ensure that the restriction is not based entirely on the hazard profile of the 


substance. 


Finally, we would like to note that the experience during the COVID-19 crisis – e.g. issues 


sourcing personal protective equipment (PPE) – has demonstrated that European 


industry needs to be able to significantly increase its production capacity for essential 


products within short lead times. A rapid increase in production capacity can only be 


ensured with a robust domestic chemical industry. 


As explained in our initial contribution, there is only one facility in Europe where the entire 


process of fluorotelomer production takes place. This location therefore represents the 


only EU facility to manufacture protectors for Medical Barriers and Face Mask Fabrics. 


Although these are regarded as essential uses under the RD, the breadth of the 


restriction would put in jeopardy the only production facility in Europe. 


4. There are alternative instruments and legal frameworks for addressing 


issues related to PFHxA to REACH Restrictions. 


The ATCS has analysed various regulatory management measures, including the EU 


REACH Restriction and other EU environmental legislation. As discussed in our previous 


contribution, the ATCS believes that the conditions for a restriction of uses of PFHxA, its 


salts and related substances are not met. According to Article 68 of EU REACH 


Regulation, in order to be restricted, substances would have to pose an unacceptable 


risk to the environment and/or human health, which is not the case for PFHxA. 


Furthermore, a limited number of current applications of C6 fluorotelomer-based 


substances can be substituted with non-fluorinated alternatives. Most applications 


reported by participating ATCS members remain without alternatives and fulfil critical 


purposes. In line with the principle of Better Regulation, alternative ways to a REACH 


restriction should be considered.  


As an alternative regulatory instrument, the ATCS suggests that water legislation should 


be considered, first to monitor and gather evidence and second to define safety levels. 


At present, there is EU water legislation in place to address concerns about water 


pollution from chemicals, including PFAS. For example, the EU Drinking Water Directive 


(Council Directive 98/83/EC) establishes very ambitious thresholds for this type of 


substances.  


Moreover, the Industrial Emissions Directive could also be an effective instrument to 


evaluate and control C6 releases to the environment from facilities handling C6 


fluorotelomer-chemistry. This legislative instrument establishes requirements for the 







17 


 


reduction of emissions into air, water and soil and the prevention of waste generation in 


industrial plants.  


Furthermore, the ATCS recommends a sound management of waste products in line 


with the EU Circular Economy. The EU is currently revising its waste policy framework 


in order to achieve the EU’s zero-pollution ambition. This is a key opportunity for 


policymakers to also look at products treated or made with C6 fluorotelomer chemistry. 


Separate collection and proper treatment of waste containing fluorinated products should 


be extended and harmonised at the European level.  


Finally, the ATCS believes that a voluntary initiative between industry and authorities in 


the form of a stewardship programme, which could involve producers and downstream 


users, remains a promising path forward to continue to advance BAT/BEP for minimizing 


any potential emissions.  


5. Any proposed restriction limits should be based on established scientific 


data. 


The RD claims that out of the four management options under restriction, the “restriction 


with no concentration limit” is discarded because this option does not meet the 


proportionality in terms of potential cost in cases for essential uses such as the use of 


AFFF for large liquid fires, and the RD states that the unavoidable impurity of PFHxA has 


issues with practicality and monitorability (Table 6 Summary of management options 


assessment, p. 42).  


For these reasons, the restriction option with no concentration limit was discarded. The 


RD therefore proposes as the best option the restriction with concentration limits, 25ppb 


for PFHxA and its salts and 1000ppb (1ppm) PFHxA-related substances. This chosen 


option, however, has exactly the same set of issues as the discarded option. These 


issues arise mainly because of the fact that all C6 fluorotelomer-based products, such 


as C6 fluorotelomer surfactants, are PFHxA-related substances (precursors) by the 


definition in the RD. 


To illustrate the problem, the proposed limit concentration of PFHxA precursors is: 


1000ppb = 1ppm = 0.0001%. At this limit concentration, there are practically no C6 


fluorotelomer-based products that can be useful in providing their intended functions, 


such as oil repellency, low surface tension, in any applications including paper, textile, 


firefighting foams and all others. 


This demonstrates that the proposed limits are not based on scientific data and 


reasoning.  Instead, the values chosen appear to be copied directly from the threshold 


concentrations for PFOA and its related substances. This implication of equivalent 


concern is contrary to peer-reviewed studies (Luz et al. 2019, Anderson et al. 2019). 
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Section III – Specific Information Requests 


Question 1 – Additional uses: Are you aware of any other present or future 


intentional uses, or uses where impurities are above the concentration limit 


proposed? 


The use of C6 fluorotelomer chemistry remains without suitable functional alternatives 


for an array of applications for which the level of impurities might be above the proposed 


concentration limit. ATCS is concerned about the absence of derogations for the 


following uses and would request the below uses to be derogated from the restriction 


proposal due to its lack of alternatives with equivalent functional performance: 


• Woven medical textiles; 


• Outdoor technical textile applications (e.g. awnings, high-performance sports 


equipment); 


• Professional apparel, including apparel (PPE) for Oil and Gas workers, law 


enforcement and military authorities, and emergency responders; 


• Interior textiles, including its uses in transport; 


• Nonwovens used in transport; 


• Pulp-based repellent medical equipment; 


• High-performance air and liquid filtration and separation media that require a 


combination of water- and oil-repellency; 


• Paper-based grease repellent food packaging/wrapping; 


• Class B high-hazard Fire-fighting foams; 


• Paints and coatings; and 


• Floor finishing. 


Regarding medical applications, it is our understanding that products such as 


chirurgical drapes and gowns or sterile barrier systems having a non-woven structure 


are covered by the exemption 9 (c) non-woven medical textiles. These applications 


would therefore not require an additional derogation. 


For further information on environmental releases from these applications, please refer 


to Section III – General Concerns. 
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Question 12 – Costs: Do you agree with the assumptions and costs used? 


The RD references that previous restrictions have been rejected because the Cost 


Effectiveness Analysis (CEA) gives a value that is too expensive. In addition, the 


fluorotelomers section states the following (p. 48): 


A central estimate of approximately 30 000 €/kg has been considered to 


determine whether the costs are proportionate. Considering CEAs from previous 


restrictions an exemption as stated in the restriction proposal might be justified 


based on these costs alone.  


In the case of Extinguishing Agents, we have shown in the Emissions section that the 


amount of PFHxA emitted by firefighting foams is up to 0.457 t/a. The SEA data from the 


ECHA/DG ENV document “The use of PFAS and fluorine free alternatives in fire-fighting 


foams” details the annualised cost of replacing short chain firefighting foams for two 


scenarios.   


Scenario one represents a restriction (ban) on the placing on the market of PFAS-based 


AFFF. The use of legacy foams, i.e. foams already in stock at producers’ or users’ sites, 


would still be permitted. For the second scenario the ban would be identical, but the 


legacy foams would need to be disposed of safely. In this second case not only would 


new sales be prevented, but existing stocks would need to be disposed of and replaced 


with new volumes of fluorine-free foams. 


Their best estimate for the two scenarios is ~100 € Million/a for the first scenario and 


~200 € Million/a for the second scenario.  Using these values in a CEA using the 


emissions value for PFHxA calculated gives values of 219 000 €/kg of PFHxA and 


precursor emissions for scenario 1 or 438 000 €/kg for scenario 2.  This is 7x - 14x higher 


than the CEA for the fluoroelastomers business (30 000 €/a) that justified the granting of 


exemption for that sector.  We will discuss this further in response to Q 12. 


The ECHA/DG ENV review also highlights that fluorine free foams are not a drop-in 


replacement for AFFF, particularly in petrochemical processing and large storage tank 


farms.   


Since fluorine free foams (F3) are not direct drop-in replacements, there are concerns 


about their effectiveness in unchanged existing installations for large surface tank fires, 


practicability and need for technical changes in existing installations. These may not be 


easy to do while maintaining the required fire safety. There is lack of experience with 


changes in application techniques for F3 for these fire scenarios. Against this 


background, the proposed transitional periods appear too short. 
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We therefore propose a derogation for fire extinguishing applications using the same 


argumentation as the DS has used for fluoroelastomers. Considering CEAs from 


previous restrictions an exemption as stated in the restriction proposal might be justified 


based on these costs alone.  This combination of factors requires the granting of a 


derogation for the fire extinguishing market. 
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AGC’s SECOND CONTRIBUTION TO THE PUBLIC 


CONSULTATION ON THE RESTRICTION PROPOSAL ON 


PFHxA, ITS SALTS AND RELATED SUBSTANCES 


NON- CONFIDENTIAL 


 


Section III – General information requests  


AGC is a world leading producer of fluoroproducts, with production sites in Japan, USA as well 


as in the United Kingdom via its European subsidiary, AGC Chemicals Europe, Ltd. (AGCCE).  


AGC values the opportunity to submit comments on the restriction proposal of PFHxA, its salts 


and related substances under REACH.  


This contribution aims at complementing AGC’s first contribution to the public consultation on 


the following points: 


- Derogation requests for fluoropolymers and PFPEs 
- Derogation requests for fluorotelomers 


As described in this contribution, certain sectors of use are common to fluoropolymers and 


fluorotelomers, such as semiconductor and electronics, transport and energy, with uses that 


may take place in combination. 


Where possible, additional information will be submitted by 25 September. A confidential 


attachment is submitted in addition. 


 


Section III - Specific information requests 


Question 1: Additional derogation requests and related releases 


I. Fluoropolymers and PFPEs 
 


1.1. Terminology 


In its previous contribution, AGC referred to the term fluoropolymers and fluoroelastomers only. 


In this contribution, the term “fluoroplastics” is introduced to designate the other sub-category 


of fluoropolymers, next to fluoroelastomers. 


The term fluoropolymers is used to designate both fluoroplastics and fluoroelastomers.  


This is in line with the terminology agreed upon within the PlasticsEurope Fluoropolymer 


Group, which AGC is a member of. Further information is provided below: 
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1.1.1  Fluoropolymers 


The term ‘fluoropolymers’ refers to a group of materials, denoted by the acronyms PTFE, FEP, 


PFA, ETFE, ECTFE, PVDF, PVF, THV, Fluoroelastomers, etc. Some (but not all) 


‘fluoropolymers’ may be deemed to be PFASs1 2. Nevertheless, the Fluoropolymers Product 


Group believes that there is strong scientific evidence showing that their properties are such 


that they do not display the environmental and toxicological properties associated with certain 


fluorochemicals in the PFAS family.  


Fluoropolymers are made by (co)polymerization of olefinic monomers, at least one of which 


contains fluorine bound to one or both of the olefinic carbon atoms, to form a carbon-only 


polymer backbone with fluorine atoms directly attached to it. 


The fluoropolymer family is divided into two subsets: ‘fluoroplastics’ and ‘fluoroelastomers’, as 


detailed below. 


1.1.2  Fluoroplastics 


Fluoroplastics are made by homo- or copolymerization of monomers including, but not limited 


to: tetrafluoroethylene (TFE), hexafluoropropylene (HFP), vinylidene fluoride (VDF), 


chlorotrifluoroethylene (CTFE), vinyl fluoride (VF), trifluoroethylene (TrFE) and perfluoroalkyl 


vinyl ethers (PAVEs) which include trifluoromethyl trifluorovinyl ether (PMVE), pentafluoroethyl 


trifluorovinyl ether (PEVE) and heptafluoropropyl trifluorovinyl ether (PPVE). In the case of 


copolymers, monomers that do not contain fluorine attached to the olefinic carbons may be 


used. These include, but are not limited to, ethylene, propylene and perfluoroalkyl-substituted 


ethylenes.  


Fluoroplastics that are produced by homo- or copolymerization of the monomers listed above 


include, but are not limited to: polytetrafluoroethylene (PTFE), the TFE-HFP copolymer (FEP), 


polyvinylidene fluoride (PVDF), polychlorotrifluoroethylene (PCTFE), polyvinyl fluoride (PVF), 


the ethylene-TFE copolymer (ETFE), the ethylene-CTFE copolymer (ECTFE), the VDF-HFP 


copolymer (VDF-co-HFP), terpolymers of TFE, HFP and VDF (THV), terpolymers of TFE, HFP 


and ethylene (EFEP), polytrifluoroethylene (PTrFE), and perfluorinated polymers with 


perfluoroalkoxy side-chains resulting from copolymerization of tetrafluoroethylene with either 


trifluoromethyl trifluorovinyl ether (MFA) or other perfluoroalkyl trifluorovinyl ethers (PFA). 


 


 
1 Buck RC, Franklin J, Berger U, Conder JM, Cousins IT, de Voogt P, Jensen AA, Kannan K, Mabury SA, van 
Leeuwen SPJ, 2011. Perfluoroalkyl and polyfluoroalkyl substances in the environment: Terminology, 
classification, and origins. Integrated Environmental Assessment and Management 7(4), 513-541 
(http://onlinelibrary.wiley.com/doi/10.1002/ieam.258/pdf)   
2 OECD, 2018. Toward a new comprehensive global database of Per- and Polyfluoroalkyl Substances (PFASs): 
Summary report on updating the OECD 2007 list of per- and polyfluoroalkyl substances (PFASs). Series on Risk 
Management, No. 39, ENV/JM/MONO(2018)7 
(http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV-JM-
MONO(2018)7&doclanguage=en)   
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1.1.3  Fluoroelastomers 


Fluoroelastomers or ‘fluorocarbon elastomers’ are rubbery materials based mainly on several 


of the same monomers as used for producing fluoroplastics, including but not limited to VDF, 


HFP, TFE, CTFE, PAVEs and propylene, as well as 1-hydropentafluoropropene (HPFP). They 


are produced as highly viscous materials and then cross-linked (or ‘cured’, or ‘vulcanized’) to 


harden them and impart their elasticity. Cross-linking agents commonly used are bis-


nucleophiles (diamines, bisphenols, diisocyanates), free-radical generators (peroxides), or 


radiation. Fluoroelastomers can be regarded as a distinct subset of fluoropolymers. While they 


are based on many of the same monomers as those used for synthesizing fluoroplastics, the 


main difference between the two families is that fluoroelastomers have unique elastomeric 


properties resulting from the cross-linking process, with low sub-ambient glass transition 


temperatures (Tg). 


1.2 Derogation proposal for fluoropolymers 


With respect to the derogation for fluoroelastomers proposed in paragraph 11 of the restriction 


proposal, AGC would like to highlight the need to enlarge the current derogation proposal as 


follows:  


1.2.1 The derogation should cover all fluoropolymers with a higher impurity threshold for 


PFHxA, its salts and PFHxA related substances 


As can be seen in AGC’s first contribution, AGC uses two process media which may qualify as 


PFHxA-related substances based on their chemical formulas, to produce fluoroplastics. 


Fluoroplastics produced with these process media may contain impurities of C6 above the 


proposed thresholds of 1000 ppb for PFHxA-related substances. These fluoroplastics are used 


in a variety of critical, high performance applications.  


It is therefore necessary to extend the derogation for fluoroelastomers to fluroplastics, i.e. all 


fluoropolymers, with a higher impurity threshold than the one currently proposed (150 ppm). 


The threshold should not be limited to PFHxA and its salts. It should also apply to PFHxA 


related substances. 


1.2.2 Articles containing fluoropolymers should also be covered by the derogation 


Articles containing fluoropolymers are very diverse in size with high variations in terms of 


concentrations of fluoroplastics. Fluoropolymers are part of the matrix of these articles with 


limited risk of emissions during use. The end of life stage is also reasonably well covered due 


to most applications going to industrial and professional sectors, subject to proper waste 


treatment obligations. 


1.2.3 PFPEs  
 


Perfluoropolyethers (PFPEs) do not fall within the established definition of fluoropolymers. 


Unlike fluoropolymers which have a carbon-only polymer backbone with fluorine atoms directly 


attached to it, PFPEs have a carbon-oxygen polymer backbone with fluorine atoms directly 


attached to it. PFPEs are used for critical coating applications. PFPEs containing PFHxA-


related substances require a derogation.  
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II. C6 fluorotelomers 


In addition to its first contribution, AGC would like to provide further information on uses of 


fluorotelomers and related derogation requests, as detailed below.  


2.1 Air, gas and liquid filtration requiring water and oil repellency 


This application concerns mainly C6 SFPs as water and oil repellent agents applied on non-


woven and paper media. The filtration media are mainly non woven, paper, but  also metal, 


where C6 SFPs are applied on the metal surface. In addition to C6 SFPs, C6 surfactants may 


nonetheless be used as aid to wet the filtration substrate.  


Durable water and oil repellency (WOR) is an essential property for high performance filtration 


and separation media used in critical sectors, such as hospitals, personal protective equipment, 


pharmaceutical, laboratories (P4 laboratories), energy, food, chemical, transport, 


semiconductor, photovoltaic, etc.   


As C6 is embodied in the filter matrix no emissions are expected to occur during the service 


life and end of life is managed in accordance with waste regulations (waste codes 15202 and 


15203).  


For non woven and paper based filtration and separation media, AGC would like to refer to the 


contribution submitted by a coalition of European producers of filtration and separation media 


(submission number 3024).  


A derogation is required for air, gas and liquid filtration and separation applications that require 


a combination of water- and oil-repellency. 


2.2 Personal protective equipment (PPE) 


2.2.1 Textile PPE and uniforms 


The Dossier submitter seeks to exempt two categories of use which have been identified as 


essential uses where alternatives do not meet the properties needed with regard to oil and/or 


dirt repellence.  These are certain PPE applications identified under Regulation (EU) 2016/425 


and Nonwoven Medical Textiles.   


Military and law enforcement PPE do not fall within the scope of this Regulation (cf. Article 2 – 


Scope). An extension of the exemption to these categories is nonetheless required. 


Law enforcement and military uniforms are needed to stay out in the elements at an incident 


for up to 8 hours or longer, requiring extended water repellence to avoid risk of cold injuries. 


They also require chem/bio protection to protect in chemical or biological attacks, which could 


lead to serious injuries or death. Chemical / bio protection comes mainly via PTFE membranes, 


but oil repellence is also crucial for a quick run-off to not allow chemical or biological fluids to 


be absorbed by the textiles, thereby avoiding flame or corrosion risks. In addition, law 


enforcement and military uniforms require extended water repellence to avoid hypothermia, 


cold injuries, and, in extreme cases, death.  


Military workers are likely to stay overnight in remote areas for days or months at a time and 


perform challenging activities in potentially extreme weather for long periods while carrying a 


backpack, with no option to replace a failing kit. In this context, oil repellence is essential to 
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avoid contamination from oil and dirt, leading to failure of DWR, but also to avoid contamination 


of fuels and other oily liquids which could cause serious burn, flame, and infection risks. 


Military uniforms must meet the STANAG 4364 Waterproof Clothing defense norm, according 


to which the material or garment could resist a test for determination of water repellence of 


fabrics by the Bundersmann rain shower test with a rating of 5 according to ISO 9865 or to a 


similar national standard. In order to provide a rain protective garment that may be worn in 


various climates, the water vapour resistance should be less than 13 m2 Pa/W (ISO 11092). 


Most tenders require an oil repellence rating according to ISO 14419, new and after washing, 


as well as a water repellence according to EN ISO 4920 rating, new and after repeated washing.  


Other emergency service workers, such as ambulance crews, firefighters, also require 


chem/bio protection to protect against body fluids and viruses. Oil repellence is crucial for a 


quick run-off to not allow chemical or biological fluids to be absorbed by the textiles. It is crucial 


to avoid risk of infection and illnesses.  


Oil repellency is also required in working environments where there exists a high likelihood of 


contact with oil. Examples include rail road workers, garbage collectors, road construction 


workers, oil platform workers. For road workers, oil and dirt repellence is also crucial for high 


visibility performance. Roads are dirty and oily and without oil repellence, the high visibility fails 


quickly. 


Examples of standards included in tenders for such work wear include: 


- Often tenders require oil repellency performance according to ISO 14419  


- Most tenders require EN ISO 4920 for water repellence, new and after repeated 


washing which can at present not be achieved without C6 SFPs 


- EN 343 is another, often used standard for water repellency but oil repellency is also 


required due to specification for no water leakage after contact with two named oil / 


fuels in accordance with ISO 1817 


- High visibility standard EN ISO 20 471 


- EN ISO 6530 for chemical run off 


Our concern is that a lack of a sufficiently broad exemption means the risk of non-compliance 


with standards, health and life risks for people using these workwear garments as no suitable 


alternative protection treatments exist.  This fact was confirmed in the restriction dossier on 


p.51 “Alternatives to provide equivalent oil and dirt repellence properties are not available”.   


2.2.2 Other (non-textile) PPE  


C6 SFPs are sometimes used for their hydrophobic and oleophobic properties as antifog for 


use on lenses (face guards), protective plastic sheets, safety goggles. Most recently, these 


products have been crucial to fight Covid 19. The process consists in wiping the lens or sheet 


with a cloth containing C6 SFPs, or by adding it to the resin that makes up the lenses. Oil 


repellency provides the necessary non-stick and easy clean properties.  


The derogation for PPE should not be limited to textile PPE but include also such non textile 


PPE.  


In summary, the derogation for PPE should apply to textile and non-textile PPE for armed 


forces and law and order enforcement, as well as professional uses that require a combination 


of water- and oil-repellency. 
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2.3 Non-woven automotive applications 


Nonwoven fabrics are used as a component for bonnet productions. WOR is required to avoid 


the build up of flammable oil deposits close to the hot engine area.  


Other uses of non-woven media include but are not limited to transmission tunnels, wheel arch 


liners, as well as sound and dash insulators. For these uses, WOR is required to stop 


penetration of moisture, water, oil and other organic pollutants. These media must remain dry 


to be effective. Benefits include increased safety of the vehicle by reducing driver fatigue 


through maintaining the sound insulation which contributes to noise, vibration, and harshness 


(NVH) reduction. 


The manufacturing process involves C6 SFPs being impregnated into the nonwoven before 


being thermoformed with an additional thermoset resin. As with the filtration media described 


earlier this results in an embedding of the C6 SFPs in the fabric, so there are no emissions 


during service life.  End of life removal and disposal is covered by Directive 2000/53/EC, the 


“ELV Directive”. 


A derogation for non woven textiles in automotive is required for non woven textiles used in 


automotive. 


2.4 Upholstery for professional uses and awnings  


In the discussion on technical textiles the dossier submitter states (p. 51) that “Alternatives to 


provide equivalent oil and dirt repellence properties are not available” and that “The loss or 


reduction of these properties might induce a significantly reduced service life and increased 


cleaning efforts for home textiles (e.g. carpets, awnings, seating furniture)”. 


We would recommend including a derogation for upholstery for professional uses such as the 


hospitality industry and car interior and exterior upholstery, as well as awnings due to the 


extension of service life and other benefits from WOR provided by C6 chemistry.  


 


2.5 High KIT paper and paperboard 


2.5.1 Medical detergent proof washbowls 


Paper- and or pulp-based disposable medical items should be exempted from the restriction 


similarly to non-woven medical disposables. Such items consist of single-use disposable 


medical bowls to prevent cross infection and hospital acquired infections such as Covid 19, 


Clostridium difficile and MRSA, which require treatment to be detergent proof.   


The Detergent Proof Washbowls are CE marked and British Standard Kite marked. 


We would therefore like to request ECHA to consider a derogation for paper- and or pulp-


based disposable medical items treated with C6 side chain fluorinated polymers, such as 


detergent proof washbowls.  


2.5.2  High Kit Food Contact Materials 


While alternative treatments exist for low and medium kit value paper and board it is more 


difficult to establish a suitable alternative that meets high kit values, such as pet food sacks.   
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While we accept that alternatives are available, we would request an increase in the transition 


time for the industry to move from C6 SFP to alternatives. This reflects the financial impact on 


an industry that has only recently made the switch from legacy SFPs to short chain 


technologies. 


We therefore would like to request a five-year exemption for pulp and paper applications 


requiring a high oil and grease repellency. 


2.6 Heat transfer fluid 


The wide operating temperature range of PFHxA related substances makes it fit for use as a 


heat transfer fluid. Equipment and processes relying on the use of heat transfer fluid include 


but are not limited to semiconductor exposure equipment, CVD equipment Prober, or IC test 


temperature management.  


A derogation for heat transfer fluids is required.  


2.7 Protective and functional coating of electronic components 


C6 SFPs are used in coating for electronic components. It should be noted that the 


fluoroplastics and PFPEs used in coating are not suitable alternatives for technical and 


economic reasons. 


The C6 SFP coatings provide high water- and oil-repellent property, so that penetration of 


water and moisture can be prevented (protective coating). Water-proofing treatment of an 


electric and electronic part also improves the reliability of parts, extends the service life of the 


products and their parts, and improves the process efficiency. An additional function is anti-


corrosion. Finally, certain coatings can be qualified as functional.  


These C6 SFP coatings are used for many electronic components such as switches, 


connectors, relays, resistors, capacitors, transformers, inductors, integrated circuits, printed 


circuit boards themselves, display devices, small motors and bearings present in electronic 


devices like PCs, automobiles, game machines, various home appliances, watches, audio 


equipment, industrial machines. These represent a wide range of applications, therefore 


volumes of SFP as coating agent for the use of electronic components are substantial in 


Europe.  


C6 SFPs are used for anti-flux migration applications.  Applications also include safety vents.   


C6 SFPs can also be used as anti-fingerprint coating. The anti-fingerprint effect means that 


fingerprints on the surface are not visible. 


Many of the final products using C6 SFPs as a coating agent are regulated under the WEEE 


directive, effectively eliminating emissions at end of life. 


Finally, electronic parts e.g. in PCBs are usually very small, for this reason, to ensure 


compliance, the derogation should cover the coated electronic components.  


A derogation is required for protective and functional coating of electronic components, as well 


as coated electronic components.  
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2.8 Carrier solvents  


The production of fluorinated coatings requires the use of a fluorinated solvent. Without carrier 


solvent, the fluorinated polymer would be very difficult to dissolve. Key features of these carrier 


solvents are non-flammability, very low surface tension and low viscosity. The production of 


fluorinated protective and functional coatings depends on the use of the fluorinated solvents.  


A derogation is required for carrier solvents in coating applications. 


2.9 Wetting agents for etching and coating of electronics 


In addition to the use in etching and photolithography processes in the semiconductor industry, 


for which a derogation is provided in the Restriction Dossier, C6 fluorosurfactants are used in 


other wet chemical processes in the semiconductor industry to facilitate the wetting/coating of 


hard to wet surfaces for cleaning, coating or anti-foaming purposes. The ability to wet/penetrate 


high aspect microelectronic structures is facilitated by the use of fluorosurfactants. C6 


fluorosurfactants can withstand the harsh acidic and alkaline processes used in semiconductor 


wet chemical processes. 


In addition to semiconductors, C6 fluorinated surfactants are used as wetting agents in etch 


baths for glass substrates in electronics, due to the C6 fluorinated surfactants’ low surface 


tension and stability in strong acids. Glass articles are polished and etched with solutions 


containing sulfuric acid, hydrofluoric acid, and a fluorinated surfactant. Fluorinated surfactants 


increase the speed of etching, acid polishing, or frosting of flat (sheet, plate) glass with 


hydrofluoric acid. 


A derogation is required for wetting agents in etching and coating of electronics. 


2.10  Metal plating and coating of plated metals 


With respect to the derogation foreseen for hard chrome plating, AGC would like to highlight 


the need to extend this derogation to other metal coating processes.  


The derogation would have to be extended to soft chrome plating. The specific properties of 


C6 fluorosurfactants allow them to be used in electroplating baths where hydrocarbon-type 


surfactants would not survive. For example, fluorinated surfactants are remarkably stable in a 


solution of chromic oxide in sulfuric acid at 50°C. 


Additionally, C6 surfactants are used in post-plating process as coating to seal the surface of 


a plated metal. Applications include enhancing corrosion resistance, wear resistance, and 


contact resistance of devices comprising a variety of metal substrates including chrome, gold, 


etc on a surface. This also extends to pyrotechnic infrared decoy flares.  


A derogation is required for metal plating and coating of plated metals. 


2.11 Graphic imaging 


Fluorinated surfactants reduce the surface tension and improve wetting properties of aqueous 


and oil-based inks. The enhanced wetting is essential for printing on difficult-to-wet surfaces, 


such as plastics and metals. Fluorinated surfactants also aid pigment dispersion and control 
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problems such as pigment flooding and flotation. The success of gravure printing depends on 


the ability of the ink to wet the surface being printed and to keep the roll clean and free of 


contaminants. Fluorinated surfactants impart water resistance to water-based inks and 


improve the effective life of toner carrier materials. 


A derogation is required for the use of PFHxA related substances for graphic imaging. 


2.12 Lubricants and greases 


Lubricating greases containing PTFE can be prepared using a fluorinated surfactant as a 


dispersant/ equal distribution of PTFE within the grease. Further information is being collected. 


2.13  Coating of mechanical parts 


 


2.13.1 Epilame coating of micromechanical parts 


C6 SFPs are used in the manufacture of so-called “epilames”, which provide an oil barrier and 


diffusion prevention function for internal micromechanical watch parts. Epilames are invisible 


nanometer-thick films which reduce the surface tension of the substrate to a level where 


migration of spread of oil and grease is inhibited. This application exemplifies the use of SFP 


coatings: because the coating is so thin (3 – 10 nm) the volumes are very small (~ 2 kg/a) but 


the performance benefits are vital to the precision engineering qualities of the watch industry. 


Emissions are negligible through the manufacturing and service life and the end of life is 


managed by waste code 070103 through specialised waste treatment companies. 


Typical epilame application areas are micro-mechanical parts, gearwheels, bearings and ball 


bearings typically found in high-end mechanical devices (electric motors, scales, watches and 


instruments, etc.). In high speed ventilators, they avoid the loss or migration of grease and 


protect the device even at high centripetal forces. The coating holds back oil that is moved by 


gears or screws and facilitates easy blow-back of the lubricant. 


 


2.13.2 Coating of mechanical parts  


In addition to the use of C6 SFPs in epilame mixtures, larger mechanical parts, particularly in 
the automotive sector, rely on the use of C6 SFP coatings for antifouling.  


A derogation is required for coatings applied to mechanical parts and coated mechanical parts 


where water and oil repellency is required.  


 


2.14 Batteries and photovoltaics 


2.14.1  Batteries  


Fluorinated surfactants are used in batteries to suppress dendrite formation at the electrodes. 


The application levels are very small, and the manufacturing process ensures that losses at 


manufacturing are effectively zero. Service life losses are also effectively zero and the 


management of end of life collection of expired batteries means that any emissions are 


minimized throughout the life cycle. 
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2.14.2  Solar cell production 


Crystalline silicon photovoltaic modules are currently the dominant PV technology. Crystalline 


silicon PV modules account for >95% of the PV market globally. There are two principle types, 


monocrystalline silicon and multicrystalline silicon.  


Silicon wafers are sliced from ingots into thin silicon wafers for the production of solar cells. C6 


fluorosurfactants are used in this process to improve the wetting of the etchants, improve the 


uniformity of the process and to shorten the process time. 


A derogation is required for batteries and photovoltaics. 


2.15 Flexographic printing plates 


We request that the derogation for photolithography (derogation 7., p.4) is further extended to 


include flexographic printing plates.  Here the requirement is to solve printing defects caused 


by ink entanglement during flexographic printing.  This can only be achieved using the oil 


repellency benefit of adding the fluoroadditive to the resin substrate of the printing plate. 


Various studies have been conducted on this technology as well, and it was found that no 


alternatives are available for SFPs.  


Consumers are not exposed to the printing plate during service life. At end of life it is 


incinerated. The flexographic printing market is relatively large and there is a concern that 


these businesses will be adversely affected. 


A derogation for flexographic printing plates is required. 


2.16 Medical and life science applications 


See confidential attachment. 


2.17 Construction Applications 


2.17.1  Agricultural Films 


C6 fluorosurfactants are also used in agricultural films as additives to the film. Agricultural films 


are used in greenhouses to promote the growth of crops. In greenhouses, fog may be 


generated due to temperature difference between inside and outside, and the effect as a 


greenhouse may be lost, but fluorinated additives are used to prevent fog.  This extends the 


useful working life of these structures, thereby reducing need for replacement enabling the 


investment in low energy crop production to be improved. 


A derogation is required for agricultural films. 


2.17.2  Professional and industrial cleaning and protection products  


C6 fluorosurfactants are used in wax-based cleaning and protection systems for wooden and 


cement-based flooring systems to reduce the need for cleaning and hence the impact of 


detergent chemicals on the environment. 


This application has been further extended to paint to reduce the cleaning requirement and 


extend the life of the paint so that fewer recoats are required.  This avoids frequent repainting. 


The C6 fluororsurfactant is formulated into wax-based cleaning and protection systems and 


treated on substances. 
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Further information on these uses is being collected. 


 


Questions 8-10: Substitution 


I. Fluoropolymers and PFPEs  


In this second contribution, further information is provided in the confidential version on 


absence of non fluorinated alternatives for PFPE coatings. 


As regards fluoropolymer ion exchange membranes, with regard to Chlor-Alkali production, it 


should be highlight that the BREF/BAT document on Chlor-Alkali production, reports that ‘the 


mercury cell technique cannot be considered BAT under any circumstances. The use of 


asbestos diaphragms is not BAT.”3 This document was adopted in 2014. There is no available 


alternative for Chlor-Alkali production.  


With respect to hydrogen production and fuel cells, the table below4 gives a good overview of 


the attributes of Anion Exchange Membrane (AEM) electrolysis, Proton Exchange Membrane 


(PEM) electrolysis and Solid Oxide Electrolysis Cell (SOEC).  


 


SOEC electrolysis is not a contender due to the low stack lifetime.  


With respect to alkaline electrolysers, these lack the rapid response time of PEM Electrolysers, 


meaning that PEM electrolysers are particularly suitable for reacting to excess/surplus 


renewable energy generation. In addition, PEM Electrolysers have a much smaller footprint 


than alkaline electrolysers as well as lower maintenance costs. 


 
3 Best Available Techniques (BAT) Reference Document for the Production of Chlor-Alkali, 2014 
4 O. Schmidt et al. (2017). Future cost and performance of water electrolysis: An expert elicitation study. International Journal of Hydrogen 


Energy 42(2017) 30470-30492 
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II. C6 fluorotelomers 
 


2.1 General  


The figure below shows the correlation between oil repellency and chain length.5 


 


Oil repellency is linked to surface tension. Generally, when the chain length is shortened by 2 


carbon atoms, the surface tension is reduced so that it is necessary to add 10 times as much 


of the shorter chain product to achieve the same surface tension.  


2.2 Air, gas and liquid filtration requiring water and oil repellency 


AGC would like to refer to the contribution of the coalition of filtration and separation media 


producers (submission number 3024).  


2.3 Technical textiles requiring water and oil repellency 


Textile and nonwoven must meet a number of norms related to water and oil repellency, for 


which C6 side-chain polymers are essential: 


• ISO 4920, AATCC 22: JIS L 1092-98 6.2 (Spray Method) 


 
5 E. J. Grajeck and W. H. Petersen, Textile Res. J. 32, 320 (1962). 
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• ISO 9865: JIS L 1092-98 6.3 (Shower Method) 


Fluorine-free alternatives cannot meet products requirements in terms of oil repellency and 


provide reduced long-term water repellency. However, these are crucial properties for 


technical textiles. These findings have been confirmed by the EU funded MIDWOR-LIFE 


project.6 


2.4  High KIT paper and pulp-moulded products 


Paper and pulp must meet norms in terms of oil resistance, water resistance, and water / 


alcohol repellency, for which the use of C6 is essential:  


- KIT test TAPPI T 559cm-02 (most popular test method for oil resistance property) 


- Ralston Purina Test#2 (for pet food packaging) 


- Cobb size: TAPPI T44 1om-04 (water resistance) 


- AATC-193 (water / alcohol solution resistance test) 


Hydrocarbon post-coating requires additional process. There has been a transition to paper 


and pulp-moulded products as substitutes to single-use plastics. Many paper mills in the EU 


have made this investment. A ban of these products within a short timeframe would put these 


EU paper and pulp mould producers at a competitive disadvantage.  


2.5  Heat transfer fluid 


Please refer to the confidential submission. 


2.6  Carrier solvents for coating  


Please refer to the confidential submission. 


2.7  Protective and functional coating for electronic components 


2.7.1  Alternatives to C6 SFP coating  


Except for anti-flux migration coating, there are non-fluorinated alternatives for protective 


coating (e.g., acrylic type, silicon type, polyurethane type, polyolefin type). However, these 


substances present several disadvantages detailed in our confidential submission. 


If thermally stable polymers for protective/conformal coating are not used, cracking film and 


migration are generated, causing malfunction of customer’s device. 


If non-flammable conformal coating cannot be used, investment needs to be done in explosion 


proof and/or the production line needs to be moved to another area. 


If fast drying conformal coating is not available, the production time becomes longer, and 


production cost will increase. 


Further information is being collected on these aspects. 


 


 
6 https://www.midwor-life.eu/ 



https://www.midwor-life.eu/
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2.7.2  Alternatives to C6 surfactants 


At present, there are no suitable fluorine-free alternatives that could meet requirements of 


electronics applications. Further information is being collected on these aspects.  


 


III. Summary of derogation requests 


This second contribution covers the following derogation requests:  


Fluoropolymers and PFPEs 


Paragraphs 1 and 2 of the restriction shall not apply to: 


• Fluoropolymers, including articles containing fluoropolymers, with a higher impurity 


threshold for PFHxA, its salts and PFHxA related substances than 150 ppm  


• PFPEs 


 
C6 Fluorotelomers 


Paragraphs 1 and 2 of the restriction shall not apply to: 


• filtration and separation media used in high performance air, gas and liquid applications 


that require a combination of water- and oil-repellency 


• textile and non-textile PPE for armed forces and law and order enforcement, as well as 


professional uses that require a combination of water- and oil-repellency 


• non woven textiles used in automotive  


• upholstery for professional uses, car interior and exterior upholstery, awnings  


• pulp- and or paper-based disposable medical items 


• other pulp- and paper-based applications requiring a high oil and grease repellency, for 


five years after entry into effect of the restriction 


• heat transfer fluids 


• protective and functional coating applied to electronic components, as well as coated 


electronic components 


• carrier solvents in coating applications. 


• wetting agents for etching and coating of electronics 


• metal plating and coating of plated metals 


• graphic imaging 


• coatings applied to mechanical parts and coated mechanical parts where water and oil 


repellency is required  


• batteries and photovoltaics 


• flexographic printing plates 


• medical and life science applications 


• agricultural films 


 
Further information is being collected on derogation needs.  
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Glossary  


AEM Anion Exchange Membrane 


CTFE Chlorotrifluoroethylene  


CVD Chemical vapor deposition 


DWR Durable water repellency 


ECTFE Ethylene-CTFE copolymer  


EFEP Terpolymers of TFE, HFP and ethylene  


ETFE Ethylene-TFE copolymer  


FEP TFE-HFP copolymer  


HFP Hexafluoropropylene 


HPFP 1-hydropentafluoropropene 


IC Integrated circuit 


LOD Limit of detection 


MFA trifluoromethyl trifluorovinyl ether  


MRSA Methicillin-resistant Staphylococcus aureus 


ND Non detectable 


PAVE Perfluoroalkyl Vinyl Ethers  


PC Personal computer 


PCB Printed circuit board 


PCTFFE Polychlorotrifluoroethylene  


PEM Proton Exchange Membrane  


PEVE Pentafluoroethyl trifluorovinyl ether  


PFA Perfluoroalkyl trifluorovinyl ethers 


PFAS Per- and polyfluoroalkyl substances 


PFC Perfluorinated compound  


PFPE Perfluoropolyether 


PMVE Trifluoromethyl trifluorovinyl ether 


PPE Personal Protective Equipment 


PPVE Heptafluoropropyl trifluorovinyl ether 


PTFE polytetrafluoroethylene  


PTrFE Polytrifluoroethylene 
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PV Photovoltaic 


PVDF Polyvinylidene fluoride  


PVF Polyvinyl fluoride  


SFP Side-chain fluorinated polymer 


SOEC Solid Oxide Electrolysis Cell  


TFE Tetrafluoroethylene   


Tg Glass transition temperature 


THV Terpolymers of TFE, HFP and VDF 


TrFE Trifluoroethylene   


VDF-co-HFP VDF-HFP copolymer  


VDF Vinylidene fluoride   


VF Vinyl Fluoride  


WOR Water and oil repellency 
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DAIKIN’S SECOND RESPONSE TO ECHA PUBLIC 
CONSULTATION (NON-CONFIDENTIAL) 


 
Introduction 


Daikin Industries, Ltd. is a leading multinational air-conditioning and chemical company 


headquartered in Japan, and with a presence in several EU member states. Its chemicals division is 


specialized in the production of fluorochemicals, such as fluoropolymers, fluorotelomers, as well as 


fluorocarbons.  


In addition, Daikin is a member of PlasticsEurope’s Fluoropolymer Group (FPG), the Performance 


Fluoropolymer Partnership (PFP), as well as the Alliance for Telomer Chemistry Stewardship 


(ATCS). Daikin supports the comments on the restriction proposal that these three organisations 


have submitted to this public consultation.  


As expressed in our first contribution in May 2020, Daikin questions the restriction proposal’s legal 


and scientific validity due to deficiencies in the dossier’s risk justification. PFHxA is not PBT or 


vPvB. In addition, a proposal to identify PFHxA as SVHC based on equivalent level of concern to 


PBT/vPvB did not reach a consensus with ECHA Member State Committee and was withdrawn. 


Finally, alternatives and socio-economic implications are not sufficiently assessed.  


Daikin welcomes the opportunity to reply to this consultation with a second individual contribution 


and submit further details and input on our recommended changes to the proposal to restrict 


PFHxA, its salts and related substances under REACH. Confidential information is contained only in 


the confidential version, separated from this non-confidential version. In this non-confidential 


version, when we use the term “the substance(s)” without any definition, it is or they are one(s) of 


PFHxA, its salts and related substances, which fall in the scope within current restriction proposal. 


As substance(s) name itself is confidential, we use this term. 


Our input focuses on the following product groups: fluoropolymers (fluoroelastomers and 


fluoroplastics), and C6-side chain fluorinated polymers. The definition of product groups used in this 


second contribution has been updated compared with our first contribution. In our first contribution, 


we referred to “fluoropolymers” when designating plastics/resins in contrast to fluoroelastomers, and 


at the same time, when describing the entire group of plastics/resins and fluoroelastomers.  


In this contribution, and in line with the terminology agreed upon within FPG, the term 


“fluoroplastics” is introduced to designate plastics/resins products, while the term “fluoropolymers” 


refers to the wider group that includes both fluoroelastomers as well as fluoroplastics. Please find 


FPG’s submission and definitions for these different product groups. 


Non-Confidential 
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Daikin has also identified significant gaps in the currently proposed exemptions. These gaps 


demonstrate that the restriction proposal lacks an appropriate assessment of the dossier’s socio-


economic consequences and available alternatives. 


 


1. Fluoroelastomers 


ECHA QUESTIONNARIE Section III – Specific concerns 


Question 1 - Additional uses: Are you aware of any other present or future intentional 
uses, or uses where impurities are above the concentration limit proposed? 


Overview 


As mentioned in our first contribution, Daikin has fluoroelastomer production sites in France and the 


Netherlands. We also import a certain amount of fluoroelastomers from non-EU regions.  


To our understanding of fluoroelastomer market, 8,900 tonnes were produced in the EU. The major 


usage of fluoroelastomers is in automotive applications, with about 70% of the market due to 


increasing environmental obligations and higher performance engines. Fluoroelastomers mainly 


contribute to automotive in three points: Reduction of emission, improvement of thermal efficiency, 


and safety. 20% of fluoroelastomers are used in the chemical sector, where they are used in seals 


and O-rings for the safe sealing of hazardous and corrosive chemicals. Fluoroelastomer seals and 


O-rings are used in machinery (7%) and industries using valves such as oil&gas, pharmaceutical, 


semiconductors, aerospace (3%) and used at high temperatures (150°C or higher), or where there 


is direct contact with corrosive fluids. Fluoroelastomers especially contribute safe operation of 


vehicles/aircrafts/machines etc with preventing over-heat and leakage of oil/fuel which may cause 


serious accidents, and also minimize emissions to the environment. 


PFHxA-related processing aids are critical for European fluoroelastomer market, representing 


significant volume of the supply. 


It is our understanding that Daikin has certain amount of share in the European market. Our plant in 


France is the largest production site of fluoroelastomers (base polymers) within Daikin. Other 


portion is imported from non-EU regions.  


The major part of base polymers produced in France are further processed at Daikin’s facility in the 


Netherlands. The remaining part is supplied directly to customers (compounders, molders), 


predominantly in Europe, but also in the US, Japan and China.  


Our plant in the Netherlands processes base polymers into pre-compounds. Most of base polymers 


come from France, the rest comes from Daikin’s facilities in non-EU regions.  


Most of fluoroelastomers produced by Daikin in the EU are supplied to the European market.  
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Daikin’s fluoroelastomers are intended predominantly for the automotive sector. For certain 


applications, Daikin is the leading supplier, with high market share for fuel lines and turbo charger 


applications.  


The current proposal as it stands would result in a considerable supply shortage of key 


fluoroelastomers on the European market.  This would result in a cessation of a significant part of 


production of European users of fluoroelastomers, substantially impairing their competitiveness and 


jeopardising their overall operations. The short- and long-term competitiveness of the entire value 


chain is at risk, and this would go against the EU’s industrial policy objectives.   


 


Suggestion for amendments to the current exemption wording 


Daikin welcomes the exemption 11 for fluoroelastomers in the automotive and aerospace industry, 


as well as the exemption 7(a) for semiconductors. However, it is worth highlighting that 


fluoropolymers, which includes fluoroelastomers, are used in critical applications and are highly 


stable chemicals that do not pose a risk for human health. 


We, therefore, advise to completely exclude the production, placing on the market and use of 


fluoroplastics and fluoroelastomers from the scope of this restriction, including mixtures and articles 


containing fluoroplastics and fluoroelastomers, without resorting to specific thresholds or limitations 


to specific sectors of use. 


However, in case that it should nevertheless be decided to set and implement a more specific 


exemption with thresholds and conditions, the current scope and wording of the exemption point 11 


for fluoroelastomers requires significant modifications. Otherwise, it will be unusable for industries. 


Especially, the exemption does not cover articles – means original threshold 25ppb for PFHxA and 


its salts, and 1000ppb for related substances is applied to the articles. This makes impossible to keep 


manufacturing automotive, as actual impurity level in the articles is much higher than original threshold. 


At the same time, the current exemption may cause supply shortage, because it does not allow 


fluoroelastomer producers to keep using current emulsifiers/processing aids. Furthermore, the current 


exemption does not allow industries to keep producing/using certain portion of product portfolio. 


With regard to fluoroelastomers and exemption 11, Daikin would like to make the following 


suggestions in detail: 


1. Need to include import and use of processing aid for the production of fluoroelastomers 


We understand from the ECHA Q&A document on the consultation that emulsifiers are not covered 


by the current exemption. 


A certain amount of fluoroelastomers, which are of crucial importance to the industries, are 


produced by Daikin within the EU with using the substance that falls in the scope of this restriction 


proposal.  
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Processing aid is a wider definition which includes emulsifiers and other aids i.e. stabilizers etc. To 


secure the continued production and supply of these key fluoroelastomers within Europe, the 


exemption should cover the import and use of this substance.  


Daikin’s production sites in Europe operate under strict conditions, with effective emissions 


reduction and worker protection measures in place. Emissions are well controlled by means of Best 


Available Techniques (BAT) in Daikin’s sites. Detailed information on these risk control measures 


are disclosed only as confidential basis.  


In May 2019, Daikin submitted series of information related to this restriction proposal to German 


authorities during the drafting phase.  


Daikin produces fluoroelastomers in the EU in two steps. 


Daikin Chemical France (DCF) 


In the first step, Daikin imports processing aid for the production of high-performance 


fluoroelastomers. This substance is mainly used for polymerization. Certain amount is also used as 


stabilizer. If we use stabilizer other than this substance i.e. hydrocarbon, which is non-fluorinated, it 


lowers performance of the resulting fluoroelastomers. Namely, chemical/fuel/heat resistance which 


are required properties for automotive application are decreased.    


Processing aid arrives at DCF in sealed containers. Once emptied, the containers are stored in the 


waste zone without being rinsed. Empty containers are sent to a specialized company to be 


incinerated. Water is used for the polymerization step, after coagulation and for the cleaning of 


equipment. All wastewater is conveyed to Daikin’s on-site wastewater treatment plant (WWTP). 


Daikin has made substantial investments to keep emissions to the environment to a minimum level. 


With the use of BAT technology, usually Daikin achieves very high capture ratios. This technology is 


recognised as an effective treatment for removing the substance from waste water. 


Yearly total emissions to water from DCF have been reduced every year. In consequence, the 


capture ratio of the substance from waste water, has been improved every year. Detailed 


information can be found only in our confidential version. 


Daikin even aims to reuse the captured processing aid for subsequent production cycles in the 


future.  


Daikin Chemical Netherlands (DCN) 


In a second step, the base polymer sheets are sent for pre-compounding to DCN. Most of the base 


polymers come from DCF are pre-compounded in DCN. The process consists of incorporating 


additives (cross linking / curing agents, accelerators) to the base polymers to make pre-compounds. 


No water is used for the production, nor the cleaning of equipment at DCN. 
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A detailed description of the production process and emissions to air in DCF, as well as DCN, can 


be found in our confidential version. 


2, Higher threshold needed  


The 150ppm threshold proposed in exemption 11 is too low. A higher threshold is required to cover 


the products used by various industries.  


Daikin’s products are mainly intended for use in the automotive industry. Fluoroelastomers are 


especially critical for the safe functioning and high-performance of combustion engines in vehicles, 


from small passenger cars to large trucks. More precisely, fluoroelastomers ensure that key 


applications and components are able to withstand extremely high temperatures, as well as resist 


exposure to chemicals, prevent permeation of fuel/oils, and are tear resistant.  


Daikin would like to propose to set the higher threshold at for fluoroelastomers. Actual value is 


mentioned in our confidential version. The proposal is based on Daikin’s measurements by 


CEN/TS15968. This is a standardised analytical method originally developed to detect PFOS, but is 


now also used more widely by a number of research institutes/laboratories as a common and 


recognised method for measuring PFOA/PFHxA. The method is also reasonable in terms of cost,  


time and yields consistent results and measurements.  


However, it has to be stressed that there are currently no fully harmonised analytical methods 


specifically for measuring PFHxA impurities in products, in particular in articles. 


Different analytical methods yield different results, and mentioned and evidenced above, results can 


even vary within one single method. As another case in point: the dossier itself is not based on 


analytical methods that would be applicable to the vast scope of products to be covered by the 


restriction. In the absence of a standard analytical method, the setting of - and compliance with – 


impurity level thresholds is an extremely complex and challenging process. That is also one of the 


reasons why Daikin is proposing higher threshold in order to allow for a safety margin. For further 


explanations and points on analytical methods, please see Question 13 – Analytical methods 


section. On confidential basis, the test results for Daikin’s fluoroelastomers (in a state called base 


polymer and pre-compounded) and resulting articles made by our customers, which are available 


on the market, can be found.  


3. Need for exemption to cover articles 


Fluoroelastomers are mainly used in the automotive industry, because of three reasons.  


1. Reduction of emission: CO2, particle matters, evaporation of fuel/oil etc  


2. Improvement of thermal efficiency: contribute to further CO2 emission 


3. Safety: protect automotive from over-heat, leakage of fuel/oil etc    


For example, the main applications inside an automotive engine are: 


 Turbo charger hoses: improve thermal efficiency 
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 Particle filter hoses/Differential pressure hoses: reduce emission  
 Fuel hoses: transport fuel without evaporation to the environment  
 Seals and gaskets: prevent fuel/oil leakages - safety 


Some articles such as O-rings might be entirely or mainly constituted of fluoroelastomers. 


The exemption therefore needs to be extended to articles, and threshold for articles should be the 


same with the one proposed by Daikin for fluroelastomers – higher than current 150ppm. 


Furthermore, the impurities in the articles is not decreased to below 25ppb for PFHxA and its salts / 


1000ppb for related substances but still remain higher even after the compounding/molding 


process. 


4. Wider range of industry sectors need to be covered  


The exemption should be extended to sectors other than the automotive and aerospace industries. 


The table below shows examples of the industries which need fluoropolymers – not only 


fluoroelastomers but also fluoroplastics. 


Fluoroelastomers are widely used for sealings - O-rings, gaskets and so on - in many applications. 


For other key applications in a range of sectors, please see the table below.  
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Table 1: Non-exhaustive list of industries/applications for which fluoropolymers are essential 


 


Reference:  https://www.daikinchemicals.com/ 


Industries Application Used product group


Internal combustion engine (Filler neck hose) Fluoroplastics


Internal combustion engine Turbo charger hose) Fluoroelastomers


Internal combustion engine ((Particle filter hose) Fluoroelastomers


Internal combustion engine (Fuel hose) Fluoroelastomers


Electric powertrain Fluoroelastomers


High Temperature Release Film for Composite Fluoroplastics


Fuel Systems (-60°F and above) Fluoroelastomers


Filtration Fluoroplastics


Pipes for plant equipment Fluoroplastics


Exhaust Duct & Heat exchanger Fluoroplastics


Chemical Tank and containers Fluoroplastics


Tank and container external coating Fluoroplastics


Tubing / Fitting / Valve / Filter Fluoroplastics


Sealing materials Fluoroelastomers


V rings and O rings for downhole application Fluoroelastomers


Back up rings, Valves, Cable, Pumps, Diaphragms Fluoroplastics


Packers Fluoroelastomers


Umbilicals/flexible pipes/flow lines Fluoroplastics


Printed board Fluoroplastics


Communication Wire insulation (LAN, POE) Fluoroplastics


Consumer electronics and appliances Fluoroplastics


Copy machine/printers Fluoroplastics


Catheter/ Guidewire Fluoroelastomers


Pharmaceutical packaging Fluoroplastics


Surgical equipment Fluoroplastics


Solar cell Fluoroplastics


Packaging Fluoroplastics/elastomers


Lithium-ion battery Fluoroplastics


Wind-power generation Fluoroplastics


Photovoltaic Solar cell Fluoroplastics


Roofing Fluoroplastics


Coatings Fluoroplastics


Photovoltaic Solar cell Fluoroplastics


Weather resistant film (roof membrane) Fluoroplastics


Home and living


Energy solutions


Building and
Construction


Automotive


Aerospace


Semiconductor


Oil & Gas,
Petrochemical


Electronics


Pharmacy &
Healthcare
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To conclude, without the abovementioned changes, the restriction proposal in its current form will 


have significant negative socio-economic impacts on European industries which produce and use 


fluoroelastomers. Fluoroelastomers, are the only materials available that combine all the necessary 


properties and performance criteria – such as heat and chemical resistance as well as low-


permeability – that the downstream industries require in their applications. In the absence of 


available alternatives, the current exemption wording puts the international competitiveness and the 


entire European supply and value chain at risk.  


Daikin would also like to emphasise that emissions from Daikin fluoroelastomer production facilities 


in the EU are assumed to be low. Daikin is not in position to calculate/have information on 


emissions at our customers’ sites. Most of Daikin’s fluoroelastomers sales is for automotive industry. 


Figure 1:  Emissions and impurities related to Daikin’s fluoroelastomers for automotive (estimated) 


 


1. and 2.   Emission during production  


Daikin - as fluoroelastomer supplier – take measures to prevent emissions. At the same time, 


workers are well protected with masks/goggles/gloves and local ventilations. In our best case, 


maximum yearly emission to water is low in DCF. In addition, emission to air is negligible in DCN, 


during pre-compounding process, and no water is used for production. Therefore, there is no 


emission to water in DCN. Detailed calculation, off-air gas, and estimated impurities of the 


substances which fall in the scope can be found in our confidential version. 


3. Emission during molding at customers’ sites 


When our fluoroelastomers are compounded/molded at customers’ sites, usually they take 


measures in their way. As no water is used during production, we believe there is no emission via 


waste water. Daikin does not have information from our customers on total emissions via air.  
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4. Impurity in the automotive parts when vehicles in use and emissions from them 


The total impurity in the molded parts, submitted as confidential information, is calculated by 


multiplying yearly total amount used for automotive industry: 3000 tonnes (Eurostat1), our market 


share, and average impurity level in article - turbo charger hoses. 


Impurity in the automotive parts (=articles) can be extracted during use of vehicles. However, air 


and fuel inside of vehicles are heated up to 800°C or even more. Eventually the substance is 


decomposed in this high temperature. We believe there is no emission of in the exhausted gas.  


5.   Impurity in scrapped vehicles and its parts – waste 


The average amount of fluoroelastomer use per one internal combustion engine vehicle for the EU 


market is 330g. About 8 to 9 million tonnes (Eurostat2) of end-of life vehicles are generated every 


year in the EU, representing about 3,000 tonnes of fluoroelastomers. Specific obligations for the 


treatment of end-of-life vehicles are set out in the EU Directive on End-of-life Vehicles (“the ELV 


Directive”).  


In our confidential version, the yearly total of impurity in the scrapped automotive parts is estimated 


by multiplying our market share, annual volume of fluoroelastomers scrapped as automotive parts, 


and analysed impurity in articles (turbo charger hoses). These scrapped automotive parts can be 


either recycled, incinerated, or landfilled. 


 


Question 10 – Alternatives 


For uses where substitution would be possible but is expected to lead to a lower 
quality of products or lower performance.  


Fluoropolymers, including both fluoroelastomers and fluroplastics, are the only materials available 


that combine all the necessary properties and performance criteria – such as heat, chemical, oil 


resistance as well as low-permeability – that the downstream industries require in their applications.  


Non-fluorinated materials are often referred as alternatives to PFHxA grades. However, they result 


in significantly lower-performing products that do not meet users’ safety and quality standards.  


Even fluorinated, Daikin currently has no alternative substance to manufacture fluoroelastomers 


which would provide a better hazard profile as well as an equivalent performance.  


Moreover, fluoroelastomers have a diverse and highly complex product portfolio. Automotive 


parts/units especially require the current PFHxA grades to perform better against fuel, heat, oil etc. 


                                                


1 Eurostat, End of life vehicles (ELV)  https://ec.europa.eu/eurostat/web/waste/key-waste-streams/elvs 
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In the absence of viable alternatives, the current wording of exemption 11 puts international 


competitiveness and operations of the entire European supply and value chain at risk. 


Without the changes to the exemption mentioned under Question 1, the restriction proposal would 


result in a closure of Daikin’s production sites in France and the Netherlands. It would furthermore 


result in shortage of fluoroelastomer supply in the EU, leading to higher prices and requalification 


costs which will affect the competitiveness of car parts manufacturers located in Europe compared 


to importers. For detail, please see Table 2, and note that the analysis below is applicable to 


fluoroplastics as well, means whole fluoropolymers. 


 


In our confidential version, a more detailed explanation can be found as to why there are no viable 


alternatives, as well as detailed assessment of the socio-economic impact on the production and 


supply of fluorelastomers for critical applications in the EU.  
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Table 2: Comparison of impacts 


Impact Continued use Non-use scenario  


Human Health 


(workers) 


Low emissions  


Safe use with protective 


worker equipment 


Limited health benefits for workers  


Environment Total releases to the 


environment estimated to be 


low in the best case.  


Reduction in exhaust gas 


emissions from vehicles  


Limited benefits given emissions under current 


conditions. 


Increasing use of other fluorinated processing aids with 


more hazardous profile than the current one. 


Transfer of production to other regions outside of the 


EU with potentially less effective emission control 


measures 


Increased exhaust gas emissions from vehicles 


Economic 


(Daikin) 


Continued operation of 


facilities where important 


investments and upgrades 


were made in recent years 


Continued sales  


Cost of plant closures 


Loss of market  


Extra capital costs in new investment capacities 


outside of Europe 


Loss of competitiveness 


Social (Daikin) Several jobs kept in Europe Several job losses  


Wider socio-


economic 


Supply of qualified 


fluoroelastomers at a 


competitive price to the 


automotive industry 


Major EU supplier of 


fluoroelastomers located in 


Europe  


 


Supply shortage for downstream users, putting at risk 


supply of materials with similar efficiency, 


environmental performance and safety 


Fluoroelastomer price increase 


Requalification costs  


Lower competitiveness for the EU automotive sector 


Potential capital relocation outside of the EU  


Higher production volumes for other producers of 


fluoroelastomers 
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Question 13 – Analytical methods 


Are you aware of a method for chemical analysis of PFHxA present in a matrix 
relevant for the restriction proposal? Do you develop or intend to develop such a 
method? 


Publicly available methods 


As fluorochemical industry, former FluoroCouncil (now FPG with respect to European 


fluoropolymers) submitted each company’s methods during discussions on PFOA restriction. In 


addition, we would like to mention about 2 other methods as below: 


CEN/TS15968 (2010) 


Determination of extractable perfluorooctanesulphonate (PFOS) in coated and impregnated solid 


articles, liquids and fire-fighting foams - methods for sampling, extraction and analysis by LC-qMS 


or LC-tandem/MS. Please also see Question 1 for this analytical method. 


US FDA method C-010.01(Version 2019) 


Determination of 16 per- and poly-fluoroalkyl substances in foods by using Liquid Chromatography-


Tandem Mass Spectrometry (LC-MS/MS) 


Daikin would like to reiterate that there is currently no harmonised/established analytical method to 


measure PFOA/PFHxA impurities. In the absence of a standard analytical method, the setting of 


impurity level thresholds is very challenging. Moreover, lack of harmonised analytical method 


causes serious implementation / enforceability challenges on both industries and regulators, in case 


the restriction proposal is adopted in its current form. 


 


Discussion of effectiveness of milling for elastomer analysis  


Moreover, Daikin would like to highlight that using the process of milling of base polymers and pre-


compounds gives unstable change of extraction efficiency. As seen in table 3 below, some grades 


show higher detection when milled, however others showed lower. After polymers are frozen and 


milled, fragments melt immediately and can easily stick together. If authorities decide to apply the 


milling in their analytical method, a very detailed instruction/management will be required i.e. particle 


size of milled polymers and lead time between milling and extraction. The results heavily rely on the 


individuals who do analysis. Therefore, consistency is often doubted. In addition, milling causes 


higher costs and longer lead time for the conduct of the tests. 
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Table 3:  Range of extraction efficiency 


Product Extraction efficiency 


A 60-84% 


B 114-140% 


C 49-130% 


D 187-384% 


 


In our confidential version, actual values on this analysis are disclosed.  


                                             Max/Min milling value 


Extraction efficiency (%) =                                          *100 


                                                 Non-milling value 
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 2. Fluoroplastics  


Question 1 - Additional uses: Are you aware of any other present or future intentional 
uses, or uses where impurities are above the concentration limit proposed? 


Import/Production 


Our processing aid, which is the substance may fall in the scope of the PFHxA restriction proposal,  
is used to produce some fluoroplastics. Daikin has no production site of fluoroplastics in the EU. Daikin 
imported certain volume of fluoroplastics and resulting products (i.e. coatings, micropowders, greases 
etc) made with this substance into the EU from non-EU regions. 


Suggestion to exempt all fluoropolymers, including fluoroplastics 


The exemption 11 should be extended to fluoropolymers, which not only are fluoroelastomers but also 
fluoroplastics such as resins and resulting products.  


Authorities may wish to consider applying one single threshold for fluoroelastomers and 
fluoroplastics to facilitate implementation as well as surveillance and enforcement.  


However, should authorities decide to set a specific threshold for fluoroplastics, then Daikin would 
like to propose another threshold. In our confidential version, we share actual value and the test 
results with authorities to that effect. 


Uses of fluoroplastics 


Fluoropolymers, including fluoroplastics, are critical for a number of industry sectors and are used in 


extreme temperature conditions. In the automotive and machinery industry they are needed for seals, 


tubes, and linings. For the aerospace industry, they are essential for wire and cables, and films. 


Fluoroplastics contribute safe operation of vehicles/aircrafts with preventing over-heat and leakage of 


oil/fuel which may cause serious accidents, and also minimize emissions to the environment. The 


semiconductor industry also relies on fluoropolymers for key parts: tubes, tanks, lining, and seals. 


Furthermore, fluoroplastics, such as PTFE micropowders, are added to other materials or greases to 


reduce surface friction and wear e.g. in the automotive, aerospace, machinery, and semiconductor 


industries. This reduction of friction is important for the proper functionality of manifold and equipment 


parts in these sectors. When added to other materials, fluoroplastics themselves work as lubricants 


during molding - no other lubricants needed. In sliding materials, they are used as additives to inks, 


paintings, thermoplastics, elastomers, synthetic oils, and greases.  


In addition, fluoropolymers, including fluoroplastics, are also of critical importance for the safe and 


efficient functioning of appliance in a number of growth and future industries where the EU is seeking 


to solidify its international competitiveness.  


Detailed applications/industries are shown in Table 1 of the fluoroelastomers section of this reply. 


For Question 10 on alternatives and Question 13 on analytical methods, please refer to the 


fluoroelastomers section.  
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3. C6 Side-chain Fluorinated Polymers (Repellents) 


Question 1 - Additional uses: Are you aware of any other present or future intentional 
uses, or uses where impurities are above the concentration limit proposed? 


General  


C6 side-chain fluorinated polymers (hereafter C6) provide highly durable water and oil repellency. 
These properties are obtained due to the polymers’ very low surface free energy. Applications are 
shown in Figure 1 below. 


 


Figure 1: Applications of Water and Oil Repellents 


 


 


Functional polymers, which account certain amount of gross weight, have a chemical formula 
corresponding to PFHxA related substances. This is due to the fact that the C6 monomer is 
incorporated as side-chain to the polymers during the polymerization. In addition, some of PFHxA 
related substances, is contained as unbound impurities. During shelf life, further decomposition can 
happen, and maximum impurities can be increased up to certain concentration.  


To perform properly, functional polymers should be applied to fabrics beyond proposed threshold 
25ppb of PFHxA and its salts, and 1000ppb of PFHxA related substances. Otherwise repellency 
cannot be obtained.  


Therefore, appropriate exemptions are needed for high-performance textiles. 


 


Imported volumes 


Daikin shows its presence in the European repellents market, importing certain amount of C6 
fluorinated side-chain polymers into the EU regions. More than half of them are used to produce high-
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performance textiles including medical application. Another half is for papers, stones and so on. Daikin 
has no production site of this product group in the EU. We have developed and are still making efforts 
to develop more non-per/polyofluorocarbon repellents (non-PFC) grades for the applications where 
non-PFC are sufficient. The term “non-PFC” is widely used in textile industry than “non-fluorinated”, 
which is used in the Restriction Proposal. Both terms mean the same area of chemistry. 


 


Recommendations for additional exemptions 


Daikin welcomes the current exemptions for non-woven medical textiles (9c) and PPE: personal 


protective equipment (9b). However, to protect workers properly, wider exemptions for 


technical/professional textiles are needed.  


Therefore, Daikin would like to propose 5 additional exemptions of textiles. 


1) Medical woven textiles  


Woven-based textiles are currently not covered by 9(c), although these can be used in similar contexts 


for similar purposes to non-woven textiles. This includes doctors’/researchers’ gowns, nurses’ wear, 


surgical gowns, etc.  


For example, during surgery, body fluids can splatter toward medical staff. When textiles are treated 


with C6, they have good aqueous liquid repellency. This means that, even during surgery, alcohol like 


medical sanitizers are repelled well. At the same time, other liquids, like body fluids, are blocked as 


well.   


Textiles treated with non-PFC can allow body fluids penetrated into textile. In that case, medical staff 


have contact with body fluids and they are posed at significant risk to get infected. Textiles treated 


with non-PFC has poor aqueous liquid repellency, and alcohol is absorbed. This means that other 


liquids, such as body fluid, can easily penetrate into textiles, putting the surgeons and other medical 


staff at risk.  


2) Wider exemption for PPE 


These are numbers of fields which are not covered by 9(b) PPE exemption. 


To protect workers properly from harsh environment where they come into contact with substances 


outlined below, non-PFC is not sufficient. 


i) Oil/fuel – Gas station, oil&gas drilling/production site, chemical/fire fighters, kitchen, etc 


When work wears for this application are not treated with C6, it can easily absorb oils/fuels and catch 


fire – which put workers’ lives in danger in case of accidents. As explained in Table 2 below, C6 has 


greater oil repellency on woven textiles than non-PFC. On non-woven textiles, non-PFC has no oil 


repellency but C6 shows same level as woven-textiles. When you see index against Xylene, which 


is flammable substance contained in petroleum, non-PFC is very poor against Xylene absorption – 


this means textiles treated with non-PFC can easily catch fire.  
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ii) Body fluids, chemicals – Emergency service (Fire fighters, ambulance crews, police etc),  


Non-PFC can allow dangerous substances entering into workers’ bodies. C6 has greater aqueous 


liquid repellency as well as hydrostatic pressure than non-PFC on non-woven textiles, as explained 


in 1) Medical woven textile section and in Table 2 below. 


The wording of the exemptions should be clarified. It has to be clear that not only ready-for-use 


garments but also repellents for production of PPE textile/non-woven and treated fabrics should be 


exempted. If they are not covered by the exemptions, there is the risk that the EU would have to rely 


on imports for medical / PPE garments. Under global pandemic circumstances, like now with COVID-


19, where there is competing global demand, supplies to EU would not be guaranteed. This means 


EU citizens are posed at risk. 


            iii)     Outdoor/extreme conditions (cold/snow/heavy rain) – Professional athletes, rescue staff 


C6 protects human lives under extreme weather conditions by preventing the loss of body 


temperature which could cause threats to life. Lifeboat crews and mountain rescue teams, for instance, 


often have to operate under extreme weather conditions and require adequate protection. As non-


PFC has lower durability, they are not sufficient to protect the lives of these rescue teams. 


3) Automotive 


C6 is needed to avoid the penetration of oil/gasoline into the woven/non-woven, and also to maintain 


noise reduction, heat-, flame retardancy, and even such lighter weight material contributes to reduce 


CO2 emissions. Non-PFC is not sufficient in oil/fuel repellency because they cause penetration as 


explained in Table 2 below. As a result, non-PFC cannot meet stringent environmental standards, or 


ensure the safety of the automotive vehicle and its users. C6 has much greater repellency against 


Xylene penetration than non-PFC. 


4) Filtration – industrial filters against fuel, chemicals, coal, nuclear, water, automotive paint etc 


Industrial filters especially require oil repellency. As outlined in Table 2 bewlo, C6 shows greater 


repellency, on the contrary non-PFC has no oil repellency.  


5) Military textile – Soldiers and police uniforms etc 


Military and police uniforms are not covered by EU Regulation 2016/425, which is referred in the 


proposed exemption 9(b).  


Military and law enforcement personnel may be exposed the outdoor elements for long time, and 


come into contact with biological weapons/arms, fuels etc. 


Non-PFC has lower durability and they do not offer the necessary protection. 


 


Performance standards for C6 water and oil repellent 


Table 1 below shows the applications which especially require strong oil repellency as follows; 
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Automobile, Filter, Textile for professional use, non-woven for medical, chemical protective clothing.  


To have the repellency, repellents need to have a lower surface tension than the liquid to be repelled. 


As seen in Table 1, surface free energy of most liquids is below 30. 


 


Table 1: Standard test method for each application  


 


 


Comparison results C6/non-PFC 


The following figure 2 is about durability of water repellency with ISO 9865. This shows difference of 


performance of C6 and non-PFC when the fabrics get wet by rain continuously. As indicated, water 


repellency of non-PFC has decreased drastically after 10 minutes and it has completely gone in 


60minutes - in other word, expanding wet area on the fabric takes heat away easily from human body. 


On contrary, C6 maintains its water repellency even after 60 minutes.  


 


 


 


 


 


Application Details application
Test


Liquid


Surface free energy
of test liqud


（mN/m)
Standard test method


gasolline 25.0


diesel oil 28.0


Filiter Oil ISO 14419:2010


outdoor


Sports


DMF 36.4


toluene 27.9 N/A


MEK 24.0


ethanol 22.0


IPA 20.9


xylene 29.8 ISO 6530:2005


butan-1-ol 24.9 ISO 6530:2005


Chemical
protective clothing


textile  FIA-Standard 8856 


Water 72 EN 14058


Textile
for professional use


Automobile


Coating application


Non-woven for
medical


Need of C6


See Table 8 
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Figure 2: Durability of water repellency (ISO 9865, Bundesmann rain-shower test) 


 


 


In addition, it has to be stressed that textiles treated with non-PFC does not reach the required 


hydrostatic pressure, which is the index to see how much tolerable the repellents against pressure of 


liquids. Repellency is affected how much pressure the liquids have when spattered, or textiles 


contacted with liquids are pressed. Table 2 below shows C6 has better hydrostatic pressure property.  


Table 2 below also shows that C6 has greater aqueous liquid repellency than non-PFC on woven 


textiles. Aqueous liquid repellency, or for instance alcohol repellency, is an index against mixture of 


water and alcohol. When number is larger, stronger alcohol can be repelled. Especially now under 


circumstance with COVID-19, medical sanitizers are essential, and they are often mixture of water 


and alcohol. WHO, the World Health Organization recommends in their guideline to use sanitizers 


which contain alcohol more than 60-80v/v% of for proper disinfection effect. It is obvious that medical 


textiles are required to have better aqueous liquid repellency, which cannot be performed by non-


PFC. 


 


 


 


 


 


 


 


Water repellency rating: 


Top left 5 - bottom 1 


1 
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Table 2: Potential Performance Difference and Application between C6 and non-PFC 


  


Table 3:  Aqueous liquid grade       Table 4: FIA-Standard 8856 Assessment 


 


 


Table 3/4 are used as index of aqueous liquid repellency and diesel oil repellency shown in table 2. 


For further comparison of C6 and non-PFC, please refer next section. 


 


 


 


Fabric Function Test Standard Performance Required properrties


C6 Non-PFC


1.
 M


ed
ic


al


2.
 P


P
E


3.
 A


ut
om


ot
iv


e


4.
 F


ilt
er


5.
 M


ili
ta


ry


Water Repellency ISO 4920 Excellent Good x x


Oil Repellency ISO 14419 Excellent Very bad x x x x


Aqueous Liqid Repellency Modified ISO 23232 Excellent Very bad x x x


Deisel Oil Repellency FIA-Standard 8856 Excellent Very bad x x x


Absorption Excellent Very bad x x


Penetration Excellent Very bad x x


Repellency Excellent Very bad x x


Hydrostatic Pressure ISO 811 Good So so x x x


DMF Good So so x x x


Toluene Good Very bad x x x


MEK Good Very bad x x x


Aqueous Liqid Repellency Modified ISO 23232 Excellent Very bad x x x -


Oil Repellency ISO 14419 Excellent Very bad x x x -


Hydrostatic Pressure ISO 811 Excellent Very bad x x -


Non-Woven


Woven Xylene Repellency ISO 6530


Solvent Repellency Daikin Original 


22.6


21.7


21


33


27.5


25.4


24.5


24


Surface Free Enargy


(mN/m)


59


50


42


Aqueous Liquid Test Solution


Grade(IPA%) IPA/water（vol/vol）


0 0/100


10 10/90


20 20/80


30 30/70


40 40/60


50 50/50


60 60/40


100 100/0


70 70/30


80 80/20


90 90/10
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Efforts to be more eco-friendly industry 


Recently, the textile industry is becoming more and more eco-friendly. Thanks to the instruction by 


bluesign and ZDHC (Zero Discharge of Hazardous Chemical), and textile industry’s voluntary action, 


most of the textile mills reuse liquids which contain fluorinated substances, or send it to a specialised 


external company after use for appropriate waste treatment. The fluorochemical industry and its 


association, formerly known as Fluorocouncil, has published guidance for textile mills on how to treat 


the chemicals and waste water/used liquids. 


Reference: Guidance for Best Environmental Practices (BEP) for the Global Apparel Industry Including 


Focus on Fluorinated Repellent Products, April 2014, FluoroCouncil 


https://fluorocouncil.com/wp-content/uploads/2017/06/FluoroCouncil-Textile-BEP-Guidance-English.pdf 


 


Question 10 – Alternatives 


For uses where substitution would be possible but is expected to lead to 
a lower quality of products or lower performance.  


Non-PFC is often named as alternatives of C6. However, there is no non-PFC available that offer the 


same properties with C6. In this section, gap of performance between C6 and non-PFC is discussed. 


 


Basic properties of fluorochemistry – why C6 is needed for repellents? 


Formation of atoms - Specific properties derived from carbon-fluorine bond  


It is well known that the surface coated with fluoroalkyl compounds shows a significant water and oil 


repellency, therefore they are widely used in many applications. This comes from the specific 


property of the carbon-fluorine bond, which is the origin of the atom. 


Table 5 shows a comparison of physical properties of hydrogen (H), fluorine (F) and chlorine (Cl) 


atoms. Fluorine atoms have a smaller atomic radius and polarizability than other halogen atoms, 


and have the highest electronegativity among all atoms. Due to these physical properties, carbon 


and fluorine form a strong bond. Thus, the polymer materials with a carbon and fluorine bond have 


high heat resistance, chemical resistance, and weather resistance, because the bond is thermally 


and chemically stable and strong.  
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Table 5: Physical properties of hydrogen (H), fluorine (F), and chlorine (Cl) atoms 


 


 


In addition, the carbon-fluorine bond has a small polarizability because it is electrically neutral, the 


compounds having C-F bonds, which is perfluoroalkyl (Rf) group-containing compound, have a small 


intermolecular cohesive force and a low surface free energy. As a result, due to these physical and 


chemical properties, they have non-adhesiveness1, low abrasion, and water and oil repellency2-5.  


Table 6 shows relative intensities of the orientation, induction, and dispersion effects between the C–


H or C–F fragments6. The interactive force between two C-H fragments is found to be mostly 


governed by the dispersion force (89.6%) as expected for the hydrocarbon compounds. This explains 


the reason why van der Waals force is often solely attributed to the dispersion force. On the other 


hand, for two C-F fragments, the dominant force is changed to be the dipole-dipole interaction 


(orientation force; 91.8 %). Although this is a very rough estimation, the comparison is good enough 


to reveal the intrinsic difference between the hydrocarbon and Rf groups. In short, Rf compounds 


cannot be discussed in an extended or corrected way of hydrocarbons using a concept of the 


dispersion force6.  


 


Table 6. The three van der Waals forces between two C-H or C-F fragments. 


 


 


 


 


 


 


μ /
D


α /


ｘ10-30 m3
IE/
eV


orientation/


ｘ10-79 Jm3


induction/


ｘ10-79 Jm3


dispersion/


ｘ10-79 Jm3


0.422 0.209 5.43
(6.96%) (3.44%) (89.6%)


61.5 2.14 3.37
(91.8%) (3.20%) (5.03%)


μ ; dipole moment, α; molecular (or atomic) polarizability, IE : first ionization energy


C-H


C-F


0.4 0.652 10.64


1.39 0.555 9.11
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Figure 3. The three van der Waals forces between two C-H or C-F fragments in graph 


  


 


Mechanism why chemicals can repel liquids 


Textiles can repel liquids (water, oil, alcohol etc) only when surface free energy of textile is smaller 


than that of contacting liquids.  As seen in figure 4 further below, surface free energy of water is 72. 


In this case, both non-PFC, which has surface energy around 30, and C6, which has surface free 


energy around 10, can repel water. Applications which require water repellency only can be 


substituted by non-PFC.  


On the other hand, many oils, i.e. diesel, gasoline, and also alcohols have surface free energy around 


30 – lower than it of water. This is same level with surface free energy of non-PFC. As a consequence, 


textiles treated with non-PFC cannot repel oils and alcohols. C6 still has much lower surface free 


energy and can repel oils and alcohols. 


 


Figure 4 below shows the relationship between surface free energy of materials and test liquids. 


When the number of surface free energy of material is smaller than its of test liquids, the surface of 


material can repel the test liquid11. On contrary, if surface free energy of repellents is larger than or 


equal to test liquids, it means these repellents cannot repel these liquids – liquids can be penetrated. 
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Figure 4: Comparison of surface free energy between materials and test liquid 


 


Figure 5 below shows schematic illustration of relationship of surface free energy between materials 


and test liquids. When fabric is not treated with repellents, liquids can be easily absorbed – in other 


words, contacting area between fabric and liquids is expanded.  


 


Test liquid 1 


Test liquid 2 







 


 


 
 


 25 (27) 
 


Umeda Center Bldg., 2-4-12, Nakazaki-Nishi, Kita-ku, Osaka 530-8323, Japan 


 


 
Figure 5: Foam of drop of liquid varied on surface free energy between materials and test liquid 


 


Detailed values of surface free energy of C6/non-PFC and test liquids used in figure 4/5 above are 


show in Table 7/8 below. 


 


Table 7: Surface free energy of PFC and non-PFC 


 


 


 


 


 


 


 


Material Structure Name


Surface free energy
 of materials


（mN/m)
Notes


Refference
number


PFC Trifluometyl group C20F42 6.7 n-perfuluoroeicosane 7


PFC C6F13- p -C6FA 7.6 C6SFA homopolymer 8


PFC C6F13- p -C6FMA 9.12 C6SFMA homopolymer 8


Non-PFC C18 alkylgroup p -C18A 24.9 Stearylacrylate homopolymer 9


Non-PFC Silicorn p -DMS 21.0-21.5 Dimethyl poly siloxane 10


Non-PFC  -(CH2)- WAX 31 Palafine wax 11


Water
72 mN/m


PFC C6polymer : 6-9 mN/m


Non-PFC : 31-25 mN/m
Untreated fabric200 mN/m


Untreated fabric 200 mN/m


Untreated fabric200 mN/m


Water
72 mN/m


Water
72 mN/m


Test Liquid-2
50 mN/m


Test Liquid-1
24 mN/m


Test Liquid-1
24 mN/m


Test Liquid-1
24 mN/m


Test Liquid-2
50 mN/m


Test Liquid-2
50 mN/m
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Table 8: Surface free energy of Test liquid 


 


 


 


Question 13 – Analytical methods 


Are you aware of a method for chemical analysis of PFHxA present in a 
matrix relevant for the restriction proposal? Do you develop or intend to 
develop such a method? 


CEN/TS15968, which is mentioned in fluoroelastomers and fluoroplastics sections to this reply, can 


be used even for C6 side-chain fluorinated polymers. This standard is widely used by laboratories 


worldwide. Analysis on our products is also based on CEN/TS15968. 


Please refer 1. Fluoroelastomers section for more information. 


 


 


 


 


 


Test liquid
Surface free energy


 of materials
（mN/m)


Standard test method
Reference


number


gasoline 21.2 12


diesel oil 28.8 12


white mineral oil 31.5 13


n-hexadecane 27.3 13


n-tetradecane 26.4 13


n-dodecane 24.7 13


n-decane 23.5 13


n-octane 21.4 13


n-heptane 14.8 13


DMF 35.8 14


toluene 27.9 15


MEK 24.0 15


ethanol 22.0 15


IPA 20.9 15


xylene 29.8 ISO 6530:2005 15


butane-1-ol 24.9 ISO 6530:2005 15


 FIA-Standard 8856 


ISO 14419:2010


N/A
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In the framework of the first deadline for comments on the restriction report (May 


13th, 2020), W. L. Gore & Associates (Gore) submitted a SEA response for its Gore 
Fabrics Division (Gore Fabrics).  
 


The SEA response identified and evaluated the socioeconomic consequences of the 
proposed restriction on undecafluorohexanoic acid (PFHxA), its salts, and related 


substances as it applies to the use definition: Use of short-chain side chain 
fluorinated polymers (PFHxA related substances) for the treatment of 
textile laminates.  


 
The SEA response presented socioeconomic information based on: 


 


 The results of Gore Fabrics’ continued efforts in finding technically and 
economically feasible alternatives to eliminate per- and poly-fluorinated 


chemicals of Environmental Concern (PFCEC) from textile applications;  


 The identified shortfalls to achieve an immediate or even long-term successful 


substitution of the substances in question for all relevant end uses; and 


 The results of Gore Fabrics' business performance analysis, market information, 


and supply chain stakeholders that support the continued use of the substance 
in question and its benefits related to product sustainability, the health and 
safety of textiles end-users, as well as environmental benefits. 


 
The conclusions from this assessment were summarized as follows (for further 


details refer to the 1st deadline for comment SEA response Ref. number: 3015, 
available on the ECHA website). 
 


 There is currently no suitable alternative for fabrics that provides durable water 
and oil repellence in technical-oriented end user applications; 


 Loss of fabrics’ functionalities would lead to undesirable health and safety risks 
for end-users, leading to high societal cost; 


 In addition to not meeting performance requirements, restriction of PFHxA-


related substances would lead to more frequent product replacement and 
increase environmental footprint; and 


 Socioeconomic impacts on the Gore Fabrics division and on the supply chain 
were noticeably identified. 
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As a follow up to the first SEA response submitted, Gore is providing additional 


information and data in response to the proposed restriction and concludes as 
follows:  


1. Gore considers that the exemption based on Personal Protective 
Equipment (PPE) intended to protect users against risks as specified 
in regulation (EU) 2016/425, Annex I, Category III (a), (c), (d), (e), 


(f) does not cover Defence and Law enforcement personnel as well 
as some groups of Professional Workers. Therefore, Gore requests 


that the aforementioned end user groups are also included and 
exempted from the proposed restriction. 


2. The Life Cycle Assessment of DWR treated textiles should be re-


evaluated to better reflect the impacts of the manufacturing stage, 
service life and end of life in light of existing mitigation measures. 


 


Gore appreciates the opportunity offered by the public consultation process to 
provide additional comments for consideration in conjunction with the first SEA 


response submitted in May. We believe these comments will be useful for the 
discussion on exemptions during the second plenary meeting of the Committee. 


Evidence, information and data supporting the conclusions of this evaluation and 
the explicit exemption requirements are presented below.  


 


1. Expand Exemption for PPE to include Defence, Law Enforcement and 
some Professional Workers  


Gore Fabrics understands that the exemption on the basis of Personal Protective 
Equipment (PPE) intended to protect users against risks as specified in regulation 


(EU) 2016/4251, Annex I, Category III (a), (c), (d), (e), (f) covers PPE for 
firefighters and wildland firefighters since their occupational performance requires 
them to face the risk defined as “high-temperature environments the effects of 


which are comparable to those of an air temperature of at least 100 °C”. 


Gore Fabrics welcomes the exemption granted, however, believes the 


exemption does not cover defence personnel, law enforcement and some 
professional workers.  


These users face hazards related to environmental exposure, contamination by 


chemicals, as well as heat, electrical discharge and in some cases flames. Durable 
water and oil repellence to help meet these hazards in their protective clothing will 


not be achieved by known alternative substances to short-chain side chain 
fluorinated polymers. Without this protection, there would be socio-economic 


                                                      
1 REGULATION (EU) 2016/425 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 9 March 


2016 on personal protective equipment and repealing Council Directive 89/686/EEC 
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impacts to individual safety, effectiveness of the services these professionals 
provide and procurement.  


No alternatives have been found that offer the oil repellence function, which 
provides crucial protection from chemical and biological hazards as well as various 


forms of contamination. Oil repellence also extends the durability of water 
repellence that is critical for protection against burns, extreme cold protection and 
or hypothermia. All of these functionalities are essential for law enforcement and 


defence personnel as well as for professional workers. Besides it is anticipated that 
the restriction would inherently cause a harsh impairment in products’ quality and 


longevity, which consequently has an impact on users’ safety (for further details 
refer to the 1st deadline for comment SEA response Ref. number: 3015, pages 18-
23; available at the ECHA website). 


Gore requests to extend the exemption based on the PPE regulation (EU) 
2016/425 to include the following groups of users:  


 


 Defence and Law enforcement personnel 


 Professional Workers (as listed in Table 1) 


 


Table 1 below lists the end uses that are requested to be included in the exemption 


based on the PPE regulation (EU) 2016/425. For professional uses the list may not 
be fully comprehensive. Table 1 describes the risks to which these users are 


regularly exposed, as well as the set of EU and international standards that provide 
support to meet the protection requirements against these risks. 


 


Table 1: Group of end users requested to be included in the exemption 
based on the PPE regulation (EU) 2016/425  


 


End-user  Risks (Standards*) 


■ Defence personnel 


 


■ Law enforcement  


 


■ Cold injury and hypothermia (STANAG 4364 


and STANAG 2333 (c)) 


 


■ Hazardous substances and mixtures and 


against harmful biological agents (STANAG 


2333 (e, f)) 


 


■ Burns injuries (STANAG 2333 (d)) 
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■ Professional workers:  


o Emergency services 


(ambulance, coast guard) 


o Infrastructure (e.g. Road, Rail, 


airports)  


o Utilities (electricity, gas, mining)  


o Chemical industry 


o Construction industry 


o Fishing industry  


o Oil & gas industry 


o Post and parcel delivery 


■ Risk of cold injury and hypothermia (EN 343 


and EN 342, ISO 4920, ISO 14419) 


 


 


 


■ Accidents related to poor visibility of clothing 


(ISO 14419, ISO 20471) 


 


 


*These standards are only applicable for defence personnel and professional workers, respectively.  


 


Below is a description of the arguments supporting the exemptions requested: 


 


 Defence personnel and law enforcement 


Defence personnel and law enforcement end uses are not governed by PPE 
regulations. Regulation (EU) 2016/425 does not apply to PPE “(a) specifically 
designed for use by the armed forces or in the maintenance of law and order”2. This 


explicitly excludes defence and law enforcement personnel without a regulatory 
instrument to safeguard their requirements if the proposed restriction is 


implemented as written.  


Defence and law enforcement personnel can be exposed to the same group of risks 
specified in Category III (a), (c), (d), (e), (f), which cause serious consequences 


such as death or irreversible damage to health. Neither law enforcement nor 
defence personnel have to provide clothing according to personal protective 


equipment regulation (EU) 2016/425; however, they have an obligation to care for 
the safety of their staff. 


In addition to the risks specified in Category III of (EU) 2016/425 regulation, cold 


injury should not be underestimated. Unlike what is in scope of Category III (f): 
“low-temperature environments the effects of which are comparable to those of an 


air temperature of -50 °C or less”, environments at 0 °C combined with wind and 
rain already entail a risk of cold injury if wearing clothing with a poor performing 
DWR3. Effective DWR is crucial to avoid hypothermia, cold injuries, and, in extreme 


cases, death.  


STANAG 4364 and STANAG 2333 (Standardization Agreement for waterproof 


clothing and combat clothing of NATO) requires water repellent effect to be 
considered as a critical factor in determining water impermeability in order to 


protect defence personnel from wet and cold injury. In addition, it requires that 
outer garments intended for temperature or cold conditions should be water 


                                                      
2 REGULATION (EU) 2016/425 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 9 March 
2016 on personal protective equipment and repealing Council Directive 89/686/EEC 
3 Fudge JR,  Bennett BL., Simanis JP, Roberts WO. (2015) Medical Evaluation for Exposure Extremes: 
Cold. Wilderness Environ Med. 26, S63–S68.  
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repellent throughout their life (STANAG 2333 (c)). The material or garment should 
meet the water repellence of fabrics by the Bundesmann rain shower test (ISO 


9865) with a rating of five or to a similar national standard. In addition, complying 
with the Bundesmann test after several 60° C wash cycles with the current 


chemistry is already very difficult and probably impossible without using fluorinated 
DWR treatments.  


The standard of combat clothing (STANAG 2333 (d)) stipulates that garments must 


not be easily flammable and they should not melt or drip, which in practice means 
active fire protection, the same as required by firefighters (who are exempt from 


the proposed restriction). Also, STANAG 2333 (e, f) requires clothing to protect 
military against hazardous substances and mixtures and against harmful biological 
agents. In short, the same classification of risk categories according to EU 


regulation 2016/425.  


In extreme situations, the above-mentioned requirements are necessary for law 


enforcement personnel as well. Law enforcement staff may be exposed to the 
elements at an incident for up to 8 hours or longer, requiring prolonged water 
repellence to avoid risk of cold injuries. There is also a risk of hot steam, which, if 


not repelled by a highly functional DWR, could penetrate the textile and create burn 
injuries. More evident is the risk associated with facing attacks with Molotov 


cocktails during riots or exposure to chemicals in the investigation of drug 
laboratories during raids. 


 


 Professional Workers 


Professional workers who work outdoors in harsh or hazardous conditions 


would experience a decrease in the level of protection from their garments 
based on the current proposed restriction. As mentioned, the proposed 


exemption under PPE Regulation (EU) 2016/425 protects users against a set of 
specific risks described for Category III (a), (c), (d), (e), (f). There are a number of 
professions that fortunately do not face such an extreme set of risks, although they 


may be dangerously exposed to the risk of cold and hypothermia (see Table 1).  


Protection from wet and wind is key to avoiding the risk of cold and hypothermia 


during prolonged work in outdoor work environments. It is well reported that the 
probability of accidents increases with thermal discomfort and consequently relative 
accident frequency increases more than 35 percent with too cold or too warm 


working place temperature4. Cold muscles are weaker and average muscle strength 
is reduced with increased cold exposure5. Likewise, cold fingers lose dexterity and 


strength at skin temperature below 15°C, causing hands to dramatically lose 
performance and increase likelihood of accidents in professional workers6. Similarly, 


                                                      
4 Chrenko, F.A. (ed.), Bedford's Basic Principles of Ventilation and Heating, 3rd edn., H. K. Lewis, 
London, 1973 
5 Oksa J, Rintamäki H, Rissanen H. (1997) Muscle Performance and Electromyogram Activity of the 
Lower Leg Muscles with Different Levels of Cold Exposure. Eur J Appl Physiol Occup Physiol. 
75(6):484-90.   
6 Kay H. (1949) Report on arctic trials on board HMS Vengeance. Royal Navy Personnel Research 
committee, Rep.No.534, Med Res. Council London.  
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decrease in mental performance caused by low core body temperature is 
distinguished as a root cause of serious or even fatal outdoor workplace accidents7.  


Based on Gore test methods, DWR is necessary for most of professional end-uses 
where performance requirements are higher. According to ISO 4920 test, it was 


determined that it performs on average c.a. 1.5 grades better than non-fluorinated 
DWR alternatives (ISO 4920 rates 5 for 100 percent repellence, lower than 5 
represents reduction of repellence). Also, rain room evaluation (initial and after 


100+ hours) revealed lower beading performance for non-fluorinated DWR 
compared to current DWR. Additionally user feedback revealed a clear preference 


for current DWR due to better, prolonged beading performance and less wet-outs. 
The durability of non-fluorinated DWR in prolonged rain was noticeably lower and 
the ability of non-fluorinated DWR to regenerate over time was also lower than 


current DWR. In conclusion, there is a significant difference that clearly impacts the 
performance of the garment and the protection of a user who demands extended 


use. 


EN 343 is the European standard for protective clothing that describes a minimum 
level of protection against wet weather, taking into account the entire construction 


of the garment, in addition to the fabric used. The articles are evaluated in two 
categories: i) ability to protect against precipitation, fog and humidity, and ii) 


measure breathability in those particular conditions. There are four classes of 
garments with class 4 being the highest performing in terms of water entry 


resistance and breathability. Similarly, EN 342 is the European standard for 
protective clothing against cold. Besides, thermal isolation and air permeability 
properties, work wear certified under EN 342 must prove to have waterproof 


properties.  


Currently, alternatives to the use of short-chain side-chain fluorinated 


polymers for the treatment of textile laminates are not demonstrated to 
perform at the highest level required by EN 343 (class 4) and EN 342 
standards.  


 


The functional benefit that oil repellence property confers to water 


repellence is not always intuitive. Oil repellence as a functional 
requirement is not always included explicitly in standards (e.g. oil repellence 
is not stated in the EU regulation 2016/425); however, water repellence will be 


severely degraded if a garment is contaminated with oily substances.  


Textile oil repellence, as measured by AATCC 118 or ISO 14419 test 


method, is currently not commercially possible without a fluorine-based 
low surface tension repellent treatment.  


Oil repellence protects textiles from dirt, oil, sweat, and sebum, which extends the 


durability and repellent performance. Through washing and use, the textile 
laminate contaminates over time, while a textile treatment with oleophobicity 


                                                      
7 Holmér I, Hassi J, Ikäheimo TM, Jaakkola JJK. (2012). Cold Stress: Effects on Performance and 


Health In Eula Bingham and Barbara Cohrssen (Eds.), Patty´s Toxicology, 6th Edition (pp.11-38). 
John Wiley & Sons, DOI: 10.1002/0471435139.tox097.pub2 
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extends the water repellence durability. Without oleophobic protection, 
contamination from the environment, detergents, and body (sweat, sebum) will 


lead to earlier failure of water beading performance. There are significant concerns 
throughout industry regarding the need for oleophobic performance to support soil 


release.  


Oil repellence is necessary to keep garments clean8 in order to maintain 
safety through high visibility performance in accordance with the norm 


requirements as in scope with PPE EU Regulation 2016/425, category II.  


The latter underlines the need to review whether the risk-based exemption as 


specified in Regulation (EU) 2016/425, Annex I, category III (a), (c), (d), (e), (f) 
should be extended to also include category II in order to comply with high visibility 
performance work wear for professional workers, law enforcement and emergency 


services.  


Professional workers often work outside all day regardless of the weather conditions 


and therefore need garments that enable them to safely complete their work. 
Without effective protective clothing they risk a cold related injury or illness, or 
they are unable to perform their jobs successfully. Beyond individual protection and 


performance, garments with poorly performing DWR are also more likely to be 
replaced earlier which impacts expenditures on new clothing, as well as product 


sustainability and environmental footprint.  


 


In spite of ongoing research to identify alternative DWR formulations as described 
in the first comments submitted, Gore has not yet found an alternative that can 
satisfy the functional requirements of these users in order to protect their health in 


their extreme outdoor work situations. For this reason, we would recommend that 
textiles for defence, law enforcement and some professional workers be added to 


the exemption to maintain their level or protection. 


 


 


2. The Life Cycle Assessment of DWR treated textiles should be re-
evaluated in the Annex XV Restriction Dossier to better reflect the 


impacts of the manufacturing stage, service life and end-of-life in 
light of existing mitigation measures. 


The proposed restriction, including the ECHA information session on the proposal9, 


suggests that due to the relative short lifetime, the service life itself of a treated 
textile is not considered as the most relevant environmental release path. On the 


                                                      
8 Schellenberger. (2019, April). Highly fluorinated chemicals in functional textiles can be replaced by 


re-evaluating liquid repellency and end-user requirements. Journal of Cleaner Production, 217, 134-
143. 
9 Q&A online information session ”Restriction proposal for Perfluorohexanoic acid (PFHxA) including its 


salts and related substances”, available at: 


https://echa.europa.eu/documents/10162/29389120/230420_pfhxa_info_session_qa_en.pdf/eb397e0
5-e2d4-5459-87a4-566aa87b7619, Accessed on July 22, 2020 
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contrary, the products end-of-life stage (e.g. disposal) is the major source of 
environmental release.  


Gore Fabrics suggests, more work should be done to carry out more thorough life 
cycle assessment as in the Annex XV Restriction Dossier, as it considers that the 


main environmental emission and release pathways for PFHxA and related 
substances are both during the manufacturing stage (including the 
laminates manufacturing and DWR treatment step) and at the end-of-life 


of the treated textile.  


Longevity, a value which is at the core of Gore, means that treated textiles will 


provide the performance required for a relatively long period of time (typically 5-10 
years) and will reach its end-of-life at a much lower rate than non-treated textiles. 
Gore Fabrics is of the opinion that these two stages of the life cycle of the treated 


textile can be successfully managed so that the potential associated emission risks 
are controlled, which was also not accounted for by the Dossier submitter.   


Gore agrees that any potential emissions and environmental release of PFHxA and 
related substances must be controlled along the whole life cycle of fabric products, 
which includes manufacture (involving textile treatment as DWR), use (including 


storage and distribution) and end-of-life stages.  


Below is a description of the efforts that Gore Fabrics carries out to control the 


routes of emissions and environmental releases of PFHxA and related substances.  


 


 Control of emissions and potential release at the manufacturing 
stage: 


The restriction proposal suggests that due to outsourcing out of the EU of clothes’ 


manufacturing, production is a rather negligible path for PFHxA related substances 
into the environment in Europe, however more detailed information in this regard is 


lacking. Moreover, the proposal does not differentiate between manufacturing of 
the garments and treatment of the textiles to achieve water and oil repellence 
properties. 


Gore Fabrics production acknowledges that the manufacture of DWR laminates and 
the DWR treatment of textile constitute a potentially relevant source of emissions 


as well as of release of PFHxA and related substances to the environment. This is 
why Gore Fabrics production facilities operate under controlled conditions and have 
the highest standards in order to manage production residues.  


To ensure that environmental concerns are addressed and production waste is 
properly managed, Gore manufacturing facilities established a waste management 


system according to Best Available Technologies. Note that all waste water 
generated out of the treated textile production is handed over to a certified 
waste disposal contractor for incineration. Likewise, air emissions are 


controlled by regenerative thermal oxidizers in order to control volatile organic 
compounds, carbon monoxide, and volatile hazardous air pollutant emissions by 


combusting them to carbon dioxide and water.   
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 End-of-life of DWR treated textile: 


Gore’s approach to textile end-of-life focuses on increased product longevity, 


participating in recycling and upcycling initiatives and using the best available 
disposal technologies suited for DWR treated materials. This set of actions allows 


for the minimisation of the release of PFHxA and related substances to the 
environment at the final products end-of-life stage. 


The waste hierarchy introduced by the EU in 2008 prioritises the options in order to 


handle waste (Figure 1).  


 


 


 


Figure 1. Waste management levels introduced by the EU in 2008 


 


Gore Fabrics is actively initiating and supporting actions within each of the five 
levels for waste management: 


 


Prevention and reduction 


Gore has long adopted the principle of product longevity, which ensures 
lower production – without compromising product quality - which consequently 
reduces releases and prevents excessive manufacturing of low quality and short-life 


products. Product longevity for textiles used in outerwear heavily depends on the 
treatment of the outer layer of some fabric laminates with short-chain side chain 


fluorinated polymers (PFHxA related substances), which enhances multiple 
properties, for example durable water repellence (DWR). DWR treatments provide 
several critical functions beyond water repellence, such as reduction of cold impact, 


breathability, oil repellence, chemical and biological run off, and durability.  


Gore understands that, to date, there is no alternative technology that provides 


fabrics with the same durability performance as short chain side chain fluorinated 
polymers. The longevity principle, in addition to reducing environmental footprint, 


supports another Gore principle – to ensure our products are "fit for use". This 
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means we develop a deep understanding of the end use performance requirements 
of our products and ensure they meet those requirements not just during the first 


use, but every time over its life span.   


Beyond the commitment of producing high quality and long lasting fabrics, Gore 


has been supporting care and repair services for products as well as educating 
customers on environmental and economic benefits of longevity. In 2018, Gore 
launched the Wash & Care program through partners in Germany and 


Austria to provide professional care services to consumers to support the 
longevity of products already on the market. Additionally, Gore works with 


more than 25 authorized repair services globally, developed Fabric Repair Kits and 
clear care instructions - all to keep well-loved products in service for longer. 
Products advertised with “Guaranteed to keep you dry” promise can be replaced, 


refunded, repaired free of charge. In the United States, all consumer garments 
returned through this initiative since 2018 have been upcycled to accessory 


products (wallets, bags, covers for electrical devices) by Gore’s partner, 
ReFleece™10. Currently Gore is investigating similar avenues to maximize the utility 
of deadstock materials. 


Recycling, Recovery and Disposal 


Recycling is a more environmentally preferable end-of-life treatment option before 


final disposal of a product, which at some point, becomes inevitable (Figure 1). 
Therefore, Gore has been exploring options to avoid disposal in favour of recycling 


as well as actively researching best recycling technologies. Gore Balance Project 
was implemented in the period 1992-2009 in Germany, with the intention to collect 
the final products for recycling at the end of their useful life from garment 


manufacturers using Gore technology11. Over 17 years of operating the Balance 
Project, and with more than 200,000 garments sold, very few were ever returned 


to Gore for recycling. It was recently understood, that customers preferred to resell 
garments via second-hand channels rather than to return them to stores. The 
reason lays within the high quality of products, which encourages consumers to 


choose more favourable waste prevention option. This again demonstrates the 
environmental benefits of very durable garments compared to clothing with shorter 


life. 


Since complex Gore DWR treated laminates require complex recycling methods, 
Gore has been investigating recycling techniques currently at or near commercial 


scale for the end-of-life processing. Latest investigation covered direct fibre-to-fibre 
mechanical recycling, thermal (melt) recycling, and chemical recycling pathways. 


Results showed that recycling of Gore laminates would be at the edge of technical 
feasibility, but likely not economically viable. It is expected however that fibre and 
textile recycling programs will continue to develop and improve and Gore Fabrics 


remains committed to understanding new capabilities as they emerge through 
involvement in industry organization such as the Sustainable Apparel Coalition, 


Fashion For Good, the Ellen MacArthur Foundation, the Plastics Europe 


                                                      
10 ReFleece. Modern designs from reclaimed fabrics. https://www.refleece.com/ 
11 Gore Fabrics Input on Recycling, For DG Grow, via SAC, December 2019 
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Fluoropolymers Group, and other channels including relationships with their 
customers and suppliers. 


It has to be noted, that any recycling process consumes energy and resources12, 
produces greenhouse gases and generates waste. Moreover, recycling relies largely 


on cooperation of customers in terms of garment return, what is not always 
achievable. 


At the very end of its life, any product should be disposed, when no other 


alternative solution is available. Landfilling would be the least favourable disposal 
option, as in this case, substances of environmental concern could be accumulated 


and further distributed in the environment via different pathways. Incineration, on 
the other hand, considerably reduces solid waste, and with the right control, can 
represent an appropriate method for waste treatment. In the EU, there are several 


directives and standards, regulating waste and incineration processes. The EU 
Directive on the landfill of waste (1999/31/EC) lays down a standard procedure for 


the acceptance of treatment of waste before being landfilled as well as stringent 
requirements for different kinds of waste and for landfills themselves. Likewise, the 
Directive 2000/76/EC on the incineration of waste ensures reduction of potential 


hazardous effects from this form of waste treatment by introducing technical 
requirements, specific operational conditions and emission values. On that account, 


waste treatment in the EU, in accordance with these two regulations and other 
environmental acts, carries relatively low risk of hazardous substances exposure to 


the environment and humans.  


There is data available showing that incineration can be an acceptable waste 
treatment option for materials containing or releasing PFHxA and related 


substances (or analogous substances). Alexandrov et al. (2019)13 reported that the 
incineration of materials containing PTFE is not considered a source of PFAS in the 


environment. Taking into account chemical properties similarity with PTFE polymers 
it can be expected that short chain side chain fluorinated polymers subjected to 
incineration would not represent source of PFAS either. Sandblom (2014)14 


analysed samples of waste products from several incineration plants in Sweden in 
order to evaluate the content of perfluoroalkylacids (PFAAs) and could report that 


PFAAs were detected at concentrations of only sub ng/g (for solid samples) and of 
sub ng/L (for wastewater) range. This suggest that incineration plants might not 
represent a relevant source of PFAAs emissions to the environment. At the 


conditions of waste incinerator (minimum of 850°C), only carbon dioxide, water 
vapour and hydrogen fluoride are expected to be the ultimate products.  


Whereas incineration with energy recovery constitutes a viable alternative to 
landfilling, it is less preferred when compared to co-processing because during 
incineration the mineral content is not utilized. Given the complex nature of Gore 


                                                      
12 Wang, J. (2011). Fiber and Textile Waste Utilization. Waste Biomass Valor, 135-143 
13 Alexandrov, K., Gehrmann, H-J., Hauser, M., Mätzing, H., Pigeon, D., Stapf, D., Wexler, M. Waste 
incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of per- and poly-
fluorinated alkyl substances (PFAS) in flue gas, 2019. Chemosphere 226, p. 898-906. 
14 Oskar Sandblom, Waste Incineration as a Possible Source of Perfluoroalkyl Acids to the Environment 
– Method Development and Screening, 2014, Master thesis, Department of applied environmental 
sciences, Stockholm University. 
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laminate products, the best available end-of-life solution identified is co-processing 
in a cement kiln. Under the conditions of co-processing, combustible content is 


utilized as an alternative fuel source, offsetting fossil fuels such as coal or petcock. 
The mineral content, chiefly fluorine for Gore products, is then incorporated into the 


final product. Lamination waste from the Gore Fabrics manufacturing facility in 
Putzbrunn, Germany is co-processed by Gore’s regional waste handling partners. 
Work is currently underway to identify possible partners to support co-processing 


for Gore’s lamination locations in the United States and China. 


Overall, in order to manage emissions and release of substances of environmental 


concern at the end-of-life of Gore Fabrics products, Gore is fully committed:  


 to largely avoid waste and prolong the product life (by increasing quality and 
functional durability and encouraging product care and upcycling),  


 to monitor latest developments in recycling technologies,  


 to support research of the best end-of-life solutions developed specifically 


for Gore DWR treated laminates.  


 


 


Concluding remarks:  


 


 Gore welcomes the exemption based on the PPE regulation (EU) 2016/425, 
however, believes the exemption is unable to protect the end-user groups 


defence, law enforcement personnel and professional workers.  


 Gore´s view that there is an inherent duty of care to provide appropriate 
equipment to the aforementioned end-users in accordance with occupational 


health and safety standards. 


 Gore does not see a clear reasoning of having defence, law enforcement and 


professional workers without proper protection because of poor performing 
alternatives.  


 Gore sees the main environmental emission and release pathways for PFHxA 


and related substances for treated textile are at the manufacturing stage 
(including DWR treatment step) and at end-of-life of the treated clothing.  


 The aforementioned stages of the textiles life cycle can be successfully managed 
so that the potential associated emission risks are controlled. 


 At Gore fabrics facilities potential emissions and release of PFHxA and related 


substances that may result during manufacturing (laminates production and 
DWR treatment of the textile) are managed via air controls systems and 


certified wastewater incineration procedures.  


 Gore fabrics addresses potential emissions of PFHxA and related substances 
that may result at the end-of-life stage through the following pathways: i) 


applying the best technology to improve the longevity of final products, ii) 
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encouraging care and repair services for clothing, and iii) exploring the best 
technologies available for recycling and disposal of products. 
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National per- and polyfluoroalkyl substances 
(PFAS) Position Statement 
 


Parties 
The parties to this National PFAS Position Statement are all Australian governments (Commonwealth, state and 
territory), as represented by Environment Ministers (where jurisdictions are signatories to the 
Intergovernmental Agreement on a National Framework for Responding to PFAS Contamination). 


Purpose 
All Australian governments agree that further release of PFAS into the environment from ongoing use should 
be prevented where practicable, and that actions to reduce or phase out the use of PFAS should be nationally 
consistent. 


The purpose of this Position Statement is to outline a nationally unified vision for reducing future PFAS use in 
Australia, so that governments and PFAS users (whether industry, businesses, manufacturers, regulators, or 
policy-makers) can work towards an agreed and clear set of objectives. 


This Position Statement seeks to encourage discussion with industry and other stakeholders about how PFAS 
should be managed, including under the National Standard for Environmental Risk Management of Industrial 
Chemicals (National Standard). It does not, in itself, impose regulatory measures, time-frames or create 
mechanisms for controlling PFAS use. 


Rationale 
PFAS are a group of over four thousand chemicals. Some PFAS are very effective at resisting heat, stains, grease 
and water, making them useful chemicals for a range of applications. Unfortunately, these properties also 
make them problematic in the environment. ‘Long-chain’ PFAS are of greatest concern, as they can be highly 
mobile in water (which means they travel long distances from their source-point); they do not fully break down 
naturally in the environment; they can build up in the bodies of animals and humans, and can be toxic to a 
range of animals. Two long-chain PFAS – PFOS and PFOA1 – are listed on an international agreement known as 
the 'Stockholm Convention on Persistent Organic Pollutants' because of these concerns. ‘Short-chain’ PFAS are 
also known to be highly mobile in water and not fully break down naturally in the environment. 


While understanding about the human health effects of long-term PFAS exposure is still developing, there is 
global concern about the persistence and toxicity of these chemicals in the environment.2 


The Intergovernmental Agreement on a National Framework for Responding to PFAS Contamination (the PFAS 
IGA) fosters collaborative, nationally consistent approaches to managing PFAS contamination in the 
environment caused by historical use of these chemicals. It came into effect in February 2018. A review of the 
operation of the PFAS IGA in 2019 demonstrated that it provided a means for better cooperation between all 
the Parties to the Agreement in responding to existing contamination. However, it also highlighted a desire, 


                                                           
1 PFOS = perfluorooctane sulfonate, also known as perfluorooctane sulfonic acid; PFOA = perfluorooctanoic acid 
2 For more detailed information on human health effects, please see the 2019 enHealth Guidance Statements for PFAS, available at: 
https://www1.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-publicat-environ.htm 
 



https://www1.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-publicat-environ.htm





National PFAS Position Statement   Last updated: Monday, 21 October 2019 P a g e  | 2 
Appendix D to the Intergovernmental Agreement on a National Framework for Responding to PFAS Contamination 


from regulators, industry, and the public, for a nationally consistent approach to controlling ongoing use of 
PFAS in Australia. 


Australian governments have determined that a Position Statement is the best way to communicate a 
nationally agreed stance on PFAS chemicals of concern, and the objectives for minimising release of these 
chemicals into Australia’s environment, ahead of more targeted and detailed consultation with users of PFAS 
and other stakeholders. 


Position Statement 
Australian governments agree the following objectives: 


• Ongoing sale or use of products (i.e. chemical based formulations) and articles (i.e. objects that 
contain chemicals) that contain long-chain PFAS3, for any industrial or commercial application4, 
should be phased out, in line with the Stockholm Convention. 


o Where a product or article is suspected of containing PFAS, information should be gathered 
to ascertain if it contains long-chain PFAS and it should then be managed accordingly. 


• Transitioning away from the use of chemicals that cause irreversible or long-term contamination 
of Australia’s environment should be the ultimate goal for all users of PFAS in Australia. 


o Where short-chain PFAS5 are used in aqueous film forming foam (AFFF), they should only 
be used in emergency situations and in accordance with all relevant regulations. Any 
releases should be fully contained and wastes managed in accordance with the PFAS 
National Environmental Management Plan (NEMP). 


o Until effective and economically feasible non-PFAS alternatives are developed, the ongoing 
sale and use of products and articles containing short-chain PFAS may be necessary for uses 
for which no suitable and less hazardous alternatives are available.6 


o Replacement chemicals should be degradable in the natural environment and not be bio-
accumulative. 


• Importers, sellers and users of chemicals should inform themselves about the presence of PFAS 
in products and articles, due to their potential negative environmental, health and 
socioeconomic impacts. 


o Entities that currently sell or use long- or short-chain PFAS are encouraged to develop a 
strategy that outlines their current uses, and how and when they will transition away from 
these chemicals. 


  


                                                           
3 See 'Definitions' section 
4 Excludes medical and research applications. 
5 See 'Definitions' section 
6 To be defined in consultation with industry and other stakeholders. 
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Supporting information 
International Context 
Actions have been taken globally to reduce the environmental and human exposure to long-chain PFAS, driven 
by concerns about the spread and persistence of PFAS in the environment. For instance, major global 
manufacturers in OECD countries have voluntarily discontinued production of certain long-chain PFAS. In 
addition, the production and use of several long-chain PFAS and their precursors have been restricted under 
national, regional or international regulatory frameworks.7 


PFOS and PFOA8 are listed on the Stockholm Convention on Persistent Organic Pollutants. PFOS was listed in 
2009. The Conference of the Parties agreed to list PFOA in 2019. The objective of the Stockholm Convention is 
to protect human health and the environment from Persistent Organic Pollutants (POPs). Chemicals listed 
under the Convention are subject to elimination or restriction, as well as waste management requirements. Of 
the 183 parties to the Convention, most have ratified the listing of PFOS, thereby committing to manage the 
chemical in accordance with the convention requirements. 


Australia ratified the Convention on 20 May 2004 and chose to be an ‘opt-in’ party. This means that, unlike 
most other parties, Australia undertakes a domestic treaty making process to determine whether to ratify any 
amendments to the Convention, which includes any new chemicals listings. Australia is yet to ratify the listing 
of PFOS (or PFOA) under the Convention. 


PFAS management in Australia 
Since 2002, the Australian Government National Industrial Chemicals Notification and Assessment Scheme 
(NICNAS) has published a number of alerts on PFAS. NICNAS has recommended that: 


• Use of PFOS-based and related PFAS-based chemicals should be restricted to essential uses, for which 
no suitable and less hazardous alternatives are available 


• Importers should ensure that alternative chemicals are less toxic and not persistent in the 
environment 


• Stocks should be disposed of responsibly on expiry (in consultation with state and territory 
environment authorities), and 


• All labels and material safety data sheets (MSDS) should include details of PFAS chemicals present in 
products. 


A large body of work is underway across Australia - both to manage existing contamination and to increase our 
ability to prevent further contamination from PFAS and other industrial chemicals of concern. 


Responsibility for regulation of industrial chemicals at each stage of their ‘lifecycle’ is shared across the 
Commonwealth, states and territories. The lifecycle of a chemical includes manufacture, import, export, use, 
disposal and destruction. 


The National Standard for Environmental Risk Management of Industrial Chemicals (the National Standard) will 
set a nationally consistent environmental management approach for the use and disposal of industrial 
chemicals, including PFAS. The National Standard will be established by Commonwealth framework legislation, 
and implemented in regulatory frameworks in jurisdictions. Work on framework legislation to establish the 
National Standard is currently underway. The National Standard will also form part of a national legislative 
framework that would support the Australian government in deciding whether to ratify the listing of PFOS and 
PFOA (and any future listings) under the Stockholm Convention. 


                                                           
7 Organisation for Economic Co-operation and Development (OECD) Portal on Per and Poly Fluorinated Chemicals: 
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/riskreduction/ 
8 PFOS = perfluorooctane sulfonate, also known as perfluorooctane sulfonic acid; PFOA = perfluorooctanoic acid 



http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/riskreduction/
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The PFAS National Environmental Management Plan (PFAS NEMP) is a nationally agreed document that sets 
guidance and standards for assessment and management of legacy PFAS contamination. The PFAS NEMP was 
first published in January 2018. Environment agencies in all jurisdictions will continue to work collaboratively to 
expand the PFAS NEMP over the coming years as the necessary scientific and technical work is completed, with 
a formal review due in 2023. The PFAS NEMP is included in the Intergovernmental Agreement on a National 
Framework for Responding to PFAS Contamination, as Appendix B. 


Communication and consultation 
As outlined in the "purpose" section, this position statement is intended to encourage discussion with all 
stakeholders to determine sensible, practical, nationally consistent PFAS controls. 


Public knowledge of the existence and potential harm of ‘PFAS’ continues to grow, but there is low awareness 
of the vast number and variety of chemicals captured in this group, their widespread uses, and the different 
levels of environmental impact resulting from their differing chemical structures. Many PFAS users may not be 
aware that their products or processes involve these chemicals. 


The use of PFAS in applications other than fire-fighting foams is likely to contribute to environmental impacts. 
These other uses are broad ranging, and global information indicates that PFAS may be found or used in a wide 
range of products and articles, including (but not limited to):


• Cleaning products 
• Cosmetics 
• Food packaging 
• Hydraulic fluids 
• Metal and plastic etching 
• Paints, lacquers and varnishes 


• Paper treatments 
• Photographic coatings 
• Silicone rubber products 
• Ski waxes 
• Sports and outdoor clothing 
• Upholstery and carpets 


The Parties to this Position Statement recognise the importance of reaching out widely to industry to gain a 
better understanding of how PFAS are being used across Australia. Environment agencies in all jurisdictions are 
committed to working together to identify and engage with all stakeholders affected by any future regulatory 
action in relation to PFAS, to ensure future actions are realistic, pragmatic, and implementable. 


Definitions 
Articles: Objects that have a particular shape, surface or design, and do not undergo a change in chemical 
compositions when used for their intended purpose. For example, a couch, rain jacket or piece of paper. 
Long-chain PFAS: Perfluorosulfonates with six or more carbons, perfluorocarboxylic acids with seven or more 
carbons, and their precursors9. 


Products: Chemical products, generally a mixture of chemicals in liquid form, which may undergo a change in 
chemical composition when used for their intended purpose. For example, a cosmetic product, paint or stain-
protector treatment. 


Short-chain PFAS: Perfluorosulfonates with less than six carbons, perfluorocarboxylic acids with six or less 
carbons, and their precursors. 


                                                           
9 Long-chain and Short-chain PFAS definitions derived from Synthesis paper on per and polyfluorinated chemicals Per- and 
polyfluorinated chemicals (PFCs) (OECD, 2013): https://www.oecd.org/env/ehs/risk-management/PFC_FINAL-Web.pdf  



https://www.oecd.org/env/ehs/risk-management/PFC_FINAL-Web.pdf
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