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General comments and answers to specific information requests

Specific information requests:

1. SEAC would welcome further information on the availability, technical feasibility and implementability of alternative PFAS-free firefighting foams in the following sectors/activities:
a. offshore exploration and exploitation,
b. transport of flammable liquids in pipelines,
c. (bulk) transport of flammable liquids on rail and road,
d. Temporary storage directly related to transportation of dangerous substances,
e. “Neighbouring establishments” as defined by Seveso Directive (an establishment that is located in such proximity to another establishment so as to increase the risk or consequences of a major accident)
Based on the information received in the consultation on the Annex XV report, SEAC assessed whether these sectors/activities in some cases may be affected by similar substitution concerns as those justifying a longer transitional period for installations covered by the Seveso Directive. However, so far, SEAC could not identify evidence that sufficiently justifies the recommendation of a 10-year transitional period. In order to be considered, submitted information should contain all of the following:
· Detailed description of the activity, use, location and sector that is considered deserving of a longer transitional period and, where possible, representative examples and case descriptions,
· Well-justified information on the fire risk, the current performance difference between PFAS-containing and PFAS-free foams in practical application (taking into account recent test results) and the reasons for any identified performance difference (e.g. lacking functionality, etc.),
· Volume of PFAS-containing foams used in the relevant context per year,
· Description of the steps that need to be taken in a successful transition to an alternative with durations for each step,
· List of advantages and disadvantages of a 5-year transitional period,
· Difference in the cost of the transition (comparing the scenarios of the 5-year transitional period and 10-year transitional period).
2. SEAC would welcome additional corroborated and preferrable non-confidential estimates of the additional number of Portable Fire Extinguishers (PFE) that needs to be manufactured to allow the substitution of existing PFAS-containing PFE already present in EU facilities within 5 years after entry into force of the restriction (which is estimated to be in 2024). Submitted information should focus on the following:
· Information on the amount of existing PFE that have separate containment for the PFAS-containing foam concentrate and would allow for isolation of the corresponding container/bag, thus avoiding the need for complete replacement,
· Information on the amount of non-foam PFE that can be supplied and would be allowed for use instead of existing PFAS-containing PFE,
· Information on the amount of PFAS-free PFE (foam and non-foam) that can be imported to the EU to facilitate a timely phase out of PFAS-containing PFE within 5 years,
· A detailed justification of why manufacturers cannot supply enough quantity of PFAS-free PFE for replacement of existing PFAS-containing ones within 5 years (should that be the opinion of the stakeholder providing the information),
· Information on the manufacturing capacity of PFAS-free PFE (incl. potential overcapacity or standstill times, stocks, supply chain issues, etc.),
· Information on the possibility to revise (national) building codes currently favouring the installation of PFAS-containing PFE even in locations where no class-B fire is expected.
SEAC notes that many factors (including the above-mentioned, but potentially more) need to be considered to come to a reliable conclusion. Without knowledge on certain open issues, there may not be a basis for justifying a longer transitional period.
3. SEAC would welcome additional information on the earliest time point at which the placing on the EU market of new PFAS-containing PFE can be abandoned. In order to justify their answer, comment submitters are expected to provide detailed information on the current number and percentage of PFE sales still relying on PFAS-containing foam agents and the steps required to cease the sale of new PFAS-containing PFE (with durations for each step). SEAC notes that based on currently available information many suppliers of PFE have considerable increased their offer of PFAS-free PFE both in terms of volume and diversity of PFE. It is also noted that customers are being increasingly informed about anticipated regulatory measures to avoid that uninformed buyers are supplied with products that will require premature replacement in the foreseeable future. SEAC considers that well-justified arguments will be needed to justify the continued placing on the market of new PFAS-containing PFE is required given that PFAS-free alternatives appear to generally exist.
4. SEAC would welcome further input on the limit values for PFASs in firefighting foams. To be considered, a proposal of a higher limit value must include well-justified information on
· Advantages and disadvantages related to the higher limit value,
· Costs savings achievable by the proposed increase of the limit value as compared to the limit value of 1 mg/l,
SEAC would also welcome input regarding the type of guidance required on sampling and other practicalities to better enable users to adhere to limit values.
5. SEAC would welcome further well-justified and preferably non-confidential information on the ability of foam users in the defence sector to attain exemptions in line with Art. 2(3) REACH if needed after a 5-year transitional period. This includes representative information on the timeline and costs of relevant exemption procedures as well as further detail on the advantages and disadvantages compared to an extended transitional period.
6. SEAC would welcome further information on the availability, technical feasibility and implementability of alternative PFAS-free firefighting foams in the marine sector and more specifically the transport of flammable liquids in bulk via ships. Based on the information received in the consultation on the Annex XV report, SEAC assessed whether a transitional period longer than 3 years is justified. However, so far, SEAC could not identify evidence that sufficiently supports the recommendation of a longer transitional period. In order to be considered, submitted information should contain all of the following:
· Detailed description of the use that is considered deserving of a longer transitional period and, where possible, representative examples and case descriptions,
· Well-justified information on the fire risk, the current performance difference between PFAS-containing and PFAS-free foams in practical application (taking into account recent test results) and the reasons for any identified performance difference (e.g. lacking functionality, etc.),
· Volume of PFAS-containing foams used in the relevant context per year,
· Description of the steps that need to be taken in a successful transition to an alternative with durations for each step,
· The concrete length of a transitional period that is considered required and appropriate,
· List of advantages and disadvantages of a 3-year transitional period,
· Difference in the cost of the transition (comparing the scenarios of the 3-year transitional period and a specified longer transitional period).
7. For municipal fire brigades, in the consultation on the Annex XV Dossier, some stakeholders claimed that an 18-month transitional period is too short, in particular considering the need for training and gaining practical experience during emergencies. Transitional periods of 8 or 10 years were requested but no substantiation was provided. Therefore, an extended transitional period does not currently seem sufficiently justified, also considering that municipal fire services will benefit from a longer transitional period when they have to fight a fire at Seveso establishments. If stakeholders still consider it relevant, SEAC would require concrete information to assess the option of setting a longer transitional period of a specific length, with thorough justification of the requested length where non-Seveso sites are concerned. In order to be considered, submitted information should contain all of the following:
· Detailed description of the use that is considered deserving of a longer transitional period and, where possible, representative examples and case descriptions,
· Well-justified information on the fire risk, the current performance difference between PFAS-containing and PFAS-free foams in practical application (taking into account recent test results) and the reasons for any identified performance difference (e.g. lacking functionality, etc.),
· Volume of PFAS-containing foams used in the relevant context per year,
· Description of the steps that need to be taken in a successful transition to an alternative with durations for each step,
· The concrete length of a transitional period that is considered required and appropriate,
· List of advantages and disadvantages of a specified longer transitional period,
· Difference in the cost of the transition (comparing the scenarios of the 18-month transitional period and a specified longer transitional period).
8. SEAC would welcome further well-justified information regarding a potential reporting requirement on the sales of PFAS-containing firefighting foams, by foam formulators during the transitional periods. In particular, SEAC welcomes information regarding the number of formulators that would be affected and the cost and practicability of such a reporting scheme.
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Org. name:
Firexo Ltd
Org. country:
United Kingdom
	General Comments:
Dear Sirs,

Further to my previous communication it remains clear that suitable replacements for PFAS remain very much in their infancy and quite frankly current "replacements" simply cannot match the performance of PFAS-based surfactants in firefighting mixtures. As a consequence, products based on alternative surfactants which lack the surface tension control afforded by carbon-fluorine bonds lead to the requirements for substantially larger amounts of firefighting liquids being required to put out class B fires. This creates further problems downstream in that larger, more cumbersome extinguishers are required which also heavier and as a consequence can lead to delay in deployment in the event of a fire. The impact of such is clearly obvious in terms of threat to life and property.

We ourselves have undertaken numerous tests with a plethora of different alternative surfactants and what is quite clear is whilst we might initially see complete covering of a test fire by a blanket of foam this rapidly fails in that the foam shrinks (due to heating) and re-exposure of the test flammable agent to the atmosphere and consequently re-ignition. We have some way to go notably in-house, but in terms of future R&D leading to more effective surfactants which have properties closer in effectiveness to PFAS. It is clear though, nothing will replace the effectiveness that carbon-fluorine bonds bring to surfactant technology.

We appreciate the long term issues to health and the environment that forever chemicals bring. However, more time is needed in terms of R&D here.

Thank you and regards,

Alistair Miller
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Germany
Company name confidential:
Yes
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defence and military matters
	General Comments:
Please see attached confidential letter.

	
	
	Specific information 5:
Please see attached confidential letter.
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	Date/Time:
2023/05/04  17:03
Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Offshore Energies UK
Org. country:
United Kingdom
	General Comments:
OEUK is the leading representative body for the UK offshore energy industries. It is a not-for-profit organisation with a pedigree stretching back almost half a century. We have over 400 members across a broad spectrum of energy sectors and the wider supply chain.
Within our core membership are oil and gas producers with oil and gas installations within the UK are vital for the economic prosperity of the UK, providing energy security hydrocarbon energy provides 75% of the UK need.  Impacts on the availability of individual installations has a direct impact on the spot price of North Sea Brent Blend.
The installations are typically located 75 – 200km from the mainland.  Fires offshore present one of the largest potential major accident hazards that threaten the lives of the persnooel onboard.  On any installation there can be 75 – 150 people at any one time.  A total of 20,000 people are offshore at any time.  In the event of a serious fire rescue from these vessels would require muster to lifeboats, life rafts, and individuals entering the North Sea.  The Piper Alpha disaster in 1988 following an explosion and fire resulted in the death of 167 personnel and remains a critical deriver for minimising the risk to workers offshore.
OEUK recognise the importance of driving forward improved environmental standards and encourage members to pick the safest products both for people and the environment.  However in the case of AFFF LF alternatives we believe that there is insufficient performance demonstration to allow oil and gas installations to transition to 3F foams in a 5 year timescale without inadvertently increasing the risk to the offshore workforce.  Equally the cost associated with the change over in the specific environment in which the offshore installations are located are unreasonable, especially at enhanced timescales.
Oil and Gas installations, in indeed all offshore installations, are more deserving of a 10 year transition period that the Seveso III designated facilities already identified for an extended transition.
We reach our opinion specifically for the following reasons:
1. UKCS predominantly use the fire fighting foam testing standard UL162 for AFFF LF C6 in
which the foam is tested under critical application rates at low temperature and in sea
water. To our knowledge no alternative AFFF LF C6 foam has yet been accredited to the
existing UL162 standard.
Similarly, fluorine free foams referred to as F3 LF to our knowledge, have not yet passed low
temperature, sea water UL162 accreditation. In addition, recently the US Navy issued a
statement indicating that F3 foams for application in sea water are less effective i.e..
Unsuitable and therefore come under the heading “THIS PRODUCT IS NOT AUTHORISED FOR US NAVY SHIP BOARD USE”.
2. Swedish Research (Dahlbohm, 2022) also found poor seawater performance with F3 foams.
3. F3 LF Users may experience viscosity issues especially at low temperatures.
4. F3 foams have compatibility issues in that they cannot be mixed with any other F3 foam so
negating the use of NFPA11 to assist in mutual aid issues.
5. Certain studies show that dry powder chemicals can attack several available F3s.
6. Because of the tenacious way that fluorosurfactants can adhere to storage tanks, pipework
and equipment when changing over to F3 cost cleaning can be expensive, if not potentially
unjustifiable, when existing equipment is integral to offshore structures and not easily
removed, cleaned or replaced.
7. The retro-fit required to enable F3 foams on established late life, and mid-life assets will be costly and disruptive for operators of oil and gas installations.  Green-field design opportunities are not available to established oil and gas installations.
8. There is little data on the effectiveness of F3 foams used within non-aspirated systems
especially against wind, when sea water is used, i.e.. Risk of failure relatively high.
9. F3 foams are unlikely to be compatible, therefore once an installation changes to F3 there would be significant supply chain risk.
is important to note that F3 foams cannot be assessed as being compatible.
10. reduced fire safety performance of F3 products is of greater impact where the performance of the F3 foam is already marginal due to sea water and low temperatures.
11. There is greater risk to personnel living and working on isolated offshore installations of the escalation of fire events than at Seveso III sites.  Therefore should be treated equally within the rules.
SEAC
considered that review of the substitutional status before the end of the transitional period
for Seveso establishments. Its to be noted that Seveso III establishments will require a
review after 10 years i.e.. To ensure that alternatives are not available.
In the case of AFFF the review period is 5 years and it has to be said if its going to take 10
years to find an alternative to Seveso III its likely to take a similar time for AFFF derogated
for only 5 years.
11. SEAC notes that based upon information on Annex XV in its report, the volumes of
surfactants needed for alternative F3 foams will be greater than those of PFAS surfactants.
Also the demanded volume of fluorine-free foam to extinguish a fire may be greater (up to a
double volume is reflected in the Annex to the Annex XV report) than the corresponding
volume of a PFAS based so requiring additional storage space, extra foam and equipment,
extra space and foam weight is not normally easily available on existing platforms.
12. During previous consultations several stakeholders expressed that “the scope of the Seveso
III Directive does not correctly match the scope of sectors that could face major challenges
with alternatives (temporary storage and transportation of fuels, offshore oil and
petroleum).”

OEUK make the following request:
• A 10 year period transitional period for offshore oil and gas industry (not covered by the
Seveso III definition)
• A 10 year transitional period for the use of AFFF in the offshore exploration and exploitation
of minerals, including hydrocarbons
• A 10 year transitional period for transportation of flammable liquids either in pipelines or by
road, rail or ship.
• A derogation for offshore helipads.
• A request of a higher limit value of 50 ppm for offshore equipment already installed.



	
	
	Specific information 1:
OEUK is the leading representative body for the UK offshore energy industries. It is a not-for-profit organisation with a pedigree stretching back almost half a century. We have over 400 members across a broad spectrum of energy sectors and the wider supply chain.  Within our core membership are oil and gas producers with oil and gas installations within the UK are vital for the economic prosperity of the UK, providing energy security hydrocarbon energy provides 75% of the UK need.  Impacts on the availability of individual installations has a direct impact on the spot price of North Sea Brent Blend.  The installations are typically located 75 – 200km from the mainland.  Fires offshore present one of the largest potential major accident hazards that threaten the lives of the persnooel onboard.  On any installation there can be 75 – 150 people at any one time.  A total of 20,000 people are offshore at any time.  In the event of a serious fire rescue from these vessels would require muster to lifeboats, life rafts, and individuals entering the North Sea.  The Piper Alpha disaster in 1988 following an explosion and fire resulted in the death of 167 personnel and remains a critical deriver for minimising the risk to workers offshore.  OEUK recognise the importance of driving forward improved environmental standards and encourage members to pick the safest products both for people and the environment.  However in the case of AFFF LF alternatives we believe that there is insufficient performance demonstration to allow oil and gas installations to transition to 3F foams in a 5 year timescale without inadvertently increasing the risk to the offshore workforce.  Equally the cost associated with the change over in the specific environment in which the offshore installations are located are unreasonable, especially at enhanced timescales.  Oil and Gas installations, in indeed all offshore installations, are more deserving of a 10 year transition period that the Seveso III designated facilities already identified for an extended transition.   We reach our opinion specifically for the following reasons:  1. UKCS predominantly use the fire fighting foam testing standard UL162 for AFFF LF C6 in  which the foam is tested under critical application rates at low temperature and in sea  water. To our knowledge no alternative AFFF LF C6 foam has yet been accredited to the  existing UL162 standard.  Similarly, fluorine free foams referred to as F3 LF to our knowledge, have not yet passed low  temperature, sea water UL162 accreditation. In addition, recently the US Navy issued a  statement indicating that F3 foams for application in sea water are less effective i.e..  Unsuitable and therefore come under the heading “THIS PRODUCT IS NOT AUTHORISED FOR US NAVY SHIP BOARD USE”. 2. Swedish Research (Dahlbohm, 2022) also found poor seawater performance with F3 foams. 3. F3 LF Users may experience viscosity issues especially at low temperatures. 4. F3 foams have compatibility issues in that they cannot be mixed with any other F3 foam so  negating the use of NFPA11 to assist in mutual aid issues. 5. Certain studies show that dry powder chemicals can attack several available F3s. 6. Because of the tenacious way that fluorosurfactants can adhere to storage tanks, pipework  and equipment when changing over to F3 cost cleaning can be expensive, if not potentially  unjustifiable, when existing equipment is integral to offshore structures and not easily  removed, cleaned or replaced.  7. The retro-fit required to enable F3 foams on established late life, and mid-life assets will be costly and disruptive for operators of oil and gas installations.  Green-field design opportunities are not available to established oil and gas installations.  8. There is little data on the effectiveness of F3 foams used within non-aspirated systems  especially against wind, when sea water is used, i.e.. Risk of failure relatively high. 9. F3 foams are unlikely to be compatible, therefore once an installation changes to F3 there would be significant supply chain risk.  is important to note that F3 foams cannot be assessed as being compatible.  10. reduced fire safety performance of F3 products is of greater impact where the performance of the F3 foam is already marginal due to sea water and low temperatures.  11. There is greater risk to personnel living and working on isolated offshore installations of the escalation of fire events than at Seveso III sites.  Therefore should be treated equally within the rules.  SEAC  considered that review of the substitutional status before the end of the transitional period  for Seveso establishments. Its to be noted that Seveso III establishments will require a  review after 10 years i.e.. To ensure that alternatives are not available.  In the case of AFFF the review period is 5 years and it has to be said if its going to take 10  years to find an alternative to Seveso III its likely to take a similar time for AFFF derogated  for only 5 years.  11. SEAC notes that based upon information on Annex XV in its report, the volumes of  surfactants needed for alternative F3 foams will be greater than those of PFAS surfactants.  Also the demanded volume of fluorine-free foam to extinguish a fire may be greater (up to a  double volume is reflected in the Annex to the Annex XV report) than the corresponding  volume of a PFAS based so requiring additional storage space, extra foam and equipment,  extra space and foam weight is not normally easily available on existing platforms.  12. During previous consultations several stakeholders expressed that “the scope of the Seveso  III Directive does not correctly match the scope of sectors that could face major challenges  with alternatives (temporary storage and transportation of fuels, offshore oil and  petroleum).”  OEUK make the following request:  • A 10 year period transitional period for offshore oil and gas industry (not covered by the  Seveso III definition) • A 10 year transitional period for the use of AFFF in the offshore exploration and exploitation  of minerals, including hydrocarbons  • A 10 year transitional period for transportation of flammable liquids either in pipelines or by  road, rail or ship. • A derogation for offshore helipads. • A request of a higher limit value of 50 ppm for offshore equipment already installed.

	
	
	Specific information 4:
OEUK is the leading representative body for the UK offshore energy industries. It is a not-for-profit organisation with a pedigree stretching back almost half a century. We have over 400 members across a broad spectrum of energy sectors and the wider supply chain.  Within our core membership are oil and gas producers with oil and gas installations within the UK are vital for the economic prosperity of the UK, providing energy security hydrocarbon energy provides 75% of the UK need.  Impacts on the availability of individual installations has a direct impact on the spot price of North Sea Brent Blend.  The installations are typically located 75 – 200km from the mainland.  Fires offshore present one of the largest potential major accident hazards that threaten the lives of the persnooel onboard.  On any installation there can be 75 – 150 people at any one time.  A total of 20,000 people are offshore at any time.  In the event of a serious fire rescue from these vessels would require muster to lifeboats, life rafts, and individuals entering the North Sea.  The Piper Alpha disaster in 1988 following an explosion and fire resulted in the death of 167 personnel and remains a critical deriver for minimising the risk to workers offshore.  OEUK recognise the importance of driving forward improved environmental standards and encourage members to pick the safest products both for people and the environment.  However in the case of AFFF LF alternatives we believe that there is insufficient performance demonstration to allow oil and gas installations to transition to 3F foams in a 5 year timescale without inadvertently increasing the risk to the offshore workforce.  Equally the cost associated with the change over in the specific environment in which the offshore installations are located are unreasonable, especially at enhanced timescales.  Oil and Gas installations, in indeed all offshore installations, are more deserving of a 10 year transition period that the Seveso III designated facilities already identified for an extended transition.   We reach our opinion specifically for the following reasons:  1. UKCS predominantly use the fire fighting foam testing standard UL162 for AFFF LF C6 in  which the foam is tested under critical application rates at low temperature and in sea  water. To our knowledge no alternative AFFF LF C6 foam has yet been accredited to the  existing UL162 standard.  Similarly, fluorine free foams referred to as F3 LF to our knowledge, have not yet passed low  temperature, sea water UL162 accreditation. In addition, recently the US Navy issued a  statement indicating that F3 foams for application in sea water are less effective i.e..  Unsuitable and therefore come under the heading “THIS PRODUCT IS NOT AUTHORISED FOR US NAVY SHIP BOARD USE”. 2. Swedish Research (Dahlbohm, 2022) also found poor seawater performance with F3 foams. 3. F3 LF Users may experience viscosity issues especially at low temperatures. 4. F3 foams have compatibility issues in that they cannot be mixed with any other F3 foam so  negating the use of NFPA11 to assist in mutual aid issues. 5. Certain studies show that dry powder chemicals can attack several available F3s. 6. Because of the tenacious way that fluorosurfactants can adhere to storage tanks, pipework  and equipment when changing over to F3 cost cleaning can be expensive, if not potentially  unjustifiable, when existing equipment is integral to offshore structures and not easily  removed, cleaned or replaced.  7. The retro-fit required to enable F3 foams on established late life, and mid-life assets will be costly and disruptive for operators of oil and gas installations.  Green-field design opportunities are not available to established oil and gas installations.  8. There is little data on the effectiveness of F3 foams used within non-aspirated systems  especially against wind, when sea water is used, i.e.. Risk of failure relatively high. 9. F3 foams are unlikely to be compatible, therefore once an installation changes to F3 there would be significant supply chain risk.  is important to note that F3 foams cannot be assessed as being compatible.  10. reduced fire safety performance of F3 products is of greater impact where the performance of the F3 foam is already marginal due to sea water and low temperatures.  11. There is greater risk to personnel living and working on isolated offshore installations of the escalation of fire events than at Seveso III sites.  Therefore should be treated equally within the rules.  SEAC  considered that review of the substitutional status before the end of the transitional period  for Seveso establishments. Its to be noted that Seveso III establishments will require a  review after 10 years i.e.. To ensure that alternatives are not available.  In the case of AFFF the review period is 5 years and it has to be said if its going to take 10  years to find an alternative to Seveso III its likely to take a similar time for AFFF derogated  for only 5 years.  11. SEAC notes that based upon information on Annex XV in its report, the volumes of  surfactants needed for alternative F3 foams will be greater than those of PFAS surfactants.  Also the demanded volume of fluorine-free foam to extinguish a fire may be greater (up to a  double volume is reflected in the Annex to the Annex XV report) than the corresponding  volume of a PFAS based so requiring additional storage space, extra foam and equipment,  extra space and foam weight is not normally easily available on existing platforms.  12. During previous consultations several stakeholders expressed that “the scope of the Seveso  III Directive does not correctly match the scope of sectors that could face major challenges  with alternatives (temporary storage and transportation of fuels, offshore oil and  petroleum).”  OEUK make the following request:  • A 10 year period transitional period for offshore oil and gas industry (not covered by the  Seveso III definition) • A 10 year transitional period for the use of AFFF in the offshore exploration and exploitation  of minerals, including hydrocarbons  • A 10 year transitional period for transportation of flammable liquids either in pipelines or by  road, rail or ship. • A derogation for offshore helipads. • A request of a higher limit value of 50 ppm for offshore equipment already installed.
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	General Comments:
see attachment
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	Date/Time:
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BehalfOfAnOrganisation
Org. type:
Company
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<redacted>
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Germany
Company name confidential:
Yes
	General Comments:
Dear SEAC-Team,

we are a leading manufacturer and distributor of portable fire extinguishers (PFE) on the German market. As this market is using an increasing percentage foam-extinguishers over the past 25 years, a lot of products already placed on the market are affected by the restriction. The estimations range from 12-15 million pieces that need to be treated or replaced. Replacing this high amount of units within the proposed timeframes will be very challenging for suppliers and customers, but it seems manageable.

As SEAC asks about the possibility of cleaning the existing PFE we must stand with the point that considering the low thresholds a safe cleaning of any PFE that held a foam-mixture containing PFAS seems not possible. There is an option for cartridge-based PFEs: If a cartridge-based PFE (holding the PFAS-containing concentrated agent in a closed cartridge) was (provenly) not used it might be possible to change it into a PFAS-free PFE. But this would mean to exchange more than just the cartridge with the agent (e.g. nozzle, printing, and more). The converted PFE needs to have full approval (EN3-7) and therefore this is not an option for most of the existing units. Maybe 10-15 % can be changed into PFAS-free units and held in service, but that will not erase the need of rising the production capacity.

We fully support the restriction of PFAS in firefighting foams as was proved that effective alternatives are at hand and we will be able to serve the market without fluorinated foams in the future. Giving 6 months after entry into force as a deadline for any constituent of a firefighting foam in portable fire extinguishers or PFE’s itself seems therefore reasonable.

Considering the vast amount of units affected we highly appreciate the change of the timeline to 5 years as proposed in the final draft and the exemptions stated for portable fire extinguishers. As it is clear that production capacities all over Europe need to be increased during the transition period, investments must be made by the manufacturing companies. The supply chains will be stressed and it is uncertain how soon the end-users will decide whether to switch to a PFAS-free alternative or to stick with an old foam-extinguisher already placed in their facilities. In order to plan these investments and to keep the transition in reach we strongly recommend to stick to the 5 year–transition after entry into force. Longer transition period will slow down the substitution process, shorter timeframes may result in chaotic conditions in supplying and treatment of the upcoming waste.

The German manufacturers of portable fire extinguishers and their suppliers of fire fighting foams have during the last two years been very actively inventing alternatives to PFAS-based agents and products and already started the transition toward PFAS-free firefighting equipment in the German market. The underlining of the short period of 6 months after entrying into force for the placing on the market of any PFAS-containing extinguishing agent or extinguishers itself seems therefore to be reasonable, although not for every risk a one-to-one alternative has been found. We are optimistic to invent PFE with frostproof foams in the upcoming 12-18 months, wet agents for polar fluids seem yet to be challenging. It might not be possible to switch to PFAS-free agents to fight these alcohol-based fluids within the next 18 months. This indeed only applies to a very small part of the areas of application and should not justify a general extension of deadlines. It might yet be possible to find longer transition periods of 12-18 months just for the special use-case of burning alcoholic liquids.

Conclusion:
It is necessary to eliminate uncertainties concerning the relevant, overlapping restriction proposals (PFHxA, PFAS in FFF) and align the limits and transition periods. Clear guidelines for thresholds and methods of measurement will help industry and customers to adapt to the process and the exchange or conversion of all PFAS-contaminated PFEs can be done within the 5 years of transition. Any longer transition period and therefore further delay would increase the risk of hesitation and counteract the possibility to phase out per- and polyfluoroalkyl substances in fire fighting foams. We would recommend and appreciate the confirmation of the now published conditions and timeframes of the restriction in order to speed up the process of the transition. We need to support the change to PFAS-free foams on every level are looking forward to the publishing of the final restriction under REACH.


	
	
	Specific information 2:
- From our point of view, about 40-50% of the foam extinguishers use seperate containments. About 25-30% of these might be procesed into PFAS-free extinguishers and thus be held in service. - revising standards would be a long-time goal, but will not be possible within such a short period of time.  - When foam was chosen, it might be possible to use another agent in 10-20% of the use-cases. It is highly likely that PFAS-foam PFE will be substituted by PFAS-free-foam-PFE. Wether it contains foam or not, the unit has to be produced anyway.  - Import of products cannot be a solution -

	
	
	Specific information 3:
6 month is a good lenght of the transition period for placing on the market

	
	
	Specific information 4:
We are not sure how to measure the limit. Please advise!
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<redacted>
Privacy statement:
The information in the attached file contains company confidential business data.
	General Comments:
1 General Comments:
As stated earlier fluorine free firefighting foam agents (F3s) are known for a long time. However, the new generation of high performing foam agents designed to be used in AFFF-like applications and with an AFFF-like level of performance are not just step in products but a new class of foam. Their optimal, hence efficient use on fire requires a much deeper understanding of the fire, the fuels and all parameters of foam generation, -quality and -application than was ever needed before.
A lot of new F3s have come on the market and lots of work was and still is invested to close out the white spots on the landscape of knowledge and experience in fighting fires with them. This has enabled the industry to respond to the need for fluorine free foam agents quickly and efficiently.
Still, on filling those gaps, also new challenges and questions appear which require some flexibility to not sacrifice a given level of fire safety for a rushed transition.
This flexibility could be established for instance by a review clause in the restriction as was proposed by rapporteurs in SEAC-58. Or by considering the permitting process as proposed by EUROFEU during the drafting of the restriction and again per the last email (Fr 10.03.2023, 16:15) by the chair of FFA to the SEAC secretariat as the RMO for the remaining white spots (see attached as annex to this document).
That said and in covering also previous statements EUROFEU urges the decision-making parties in the process of PFAS restrictions (the current and previous ones including those presently not in force) to

1. Make publicly clear that the PFAS in firefighting foams restriction is the final one and the PFHxA- restriction process will not be pursued any more:
a. From previous restrictions we know that the plurality of limits, chemicals affected, timelines for derogations etc. makes it extremely difficult for users to comply.
b. The PFHxA restriction proposal holds provisions which are partly impracticable and will cause issues
c. The lack of such a clear statement (unfortunately also fueled by comments from EU officials that “PFHxA is not off the table yet”) creates a lot of misunderstandings and a high level of uncertainty
d. If PFHxA enters into force over 99% of all fluorinated firefighting foam agents on the market today will be affected with timelines we have proven cannot work. This renders the PFAS in foams-restriction and all its thoughtful considerations almost meaningless.

2. Give advice on legally acceptable analytical methods and clarify on the corresponding limiting value/-s:
a. Laws must be enforceable, and the affected community must be able to comply and prove compliance in any case of claim. This requires a functioning analytical process to detect how much PFAS is in a given sample matrix or if there is none.
b. “PFAS” as a big group of chemicals cannot be analyzed for in a way that provides X ppb PFAS. An Analyte needs to be defined which is measurable and a limiting value needs to be assigned to it.
c. Analytical methods in place vary quite significantly in their results, accuracy and repeatability hence are not safe to provide evidence.

3. Give a legally acceptable definition for the term “fluorine free”:
a. Since Fluor-organic compounds are ubiquitously distributed in the environment and across technical products including chemical raw materials environment a level of zero PFAS may be very difficult to achieve.
b. Analytics to date is not able to detect a zero content in any matrix and even though numbers for LoQ are getting lower they are still always above zero.
c. The legal interpretation of the restriction is on courts and lawyers. We have evidence that both are reading and understanding “fluorine free” as fully free of any Fluor-organic compounds hence zero content.

4. Make clear that firefighting foam agents are not subject to the restriction in preparation on the general use of PFAS (U-PFAS restriction):
Although it may not be subject to this restriction, we still want to point out that at present it is only a comment in the background document to the draft of the U-PFAS restriction that firefighting foam agents are not subject to the U-PFAS restriction but are covered by another legislation.
However, at the end of the law-making process it is the legal text defining the baseline of interpretation and it would in our view help, to put a clause in that clearly excludes firefighting foams from the U-PFAS.

5. Consider defining waste disposal procedures and advise on acceptable disposal techniques:
We do see a considerable increase of transition projects coming on in the industry and municipal fire brigades. The question how and where to dispose of the AFFF waste in a safely and responsible manner is coming up in every single one. This question should be answered by the EU Commission/ECHA either in the legal text or in a guidance document to avoid waste tourism (which currently is already happening) and unfortunate disposals.
The statement in RAC and SEAC meetings that incineration at 1100°C may not be sufficient to destroy all PFAS is extremely frustrating and confusing for end users which do want to dispose of the waste safely but don’t seem to be given a way how to do so.


	
	
	Specific information 1:
Question 1: offshore installations To date no PFAS-free foam concentrates seem to be available providing both alcohol resistance and high freeze protection level (lowest temperature for use -10°C or less). Particularly the high level of freeze protection is required in offshore installations in the northern areas of the planet (as well as in large cold storage warehouses).

	
	
	Specific information 2:
Question 2: Portable Fire Extinguishers (PFEs)  EUROFEU Portable Fire Extinguisher Section (PFES) has already in prior communication submitted facts and figures to support ECHA’s work on a restriction on PFAS in firefighting foams, which also applies to firefighting extinguishers (products: mobile-/handheld portable extinguishers/aerosol generators) summarized as - portable fire extinguishers - PFEs- in this document. The term stakeholders is further used to summarize affected groups such as manufacturers, distributors and service providers for PFEs.  With the following EUROFEU strives to clarify and explain facts that shall be considered/clarified/explained with further details to adjust SEAC opinion to support a workable PFAS transition plan for fire extinguishers (PFE), which ensures to maintain the current level of fire protection in the various areas protected with PFEs.  2.2.1 The term “USED” in the regulation (“shall not be used”) in our view needs clarification to prevent misunderstanding in the specific context of PFEs: it does not address the normal operation of a PFE in its intended function to fight a fire: as soon as a PFE is manufactured (including filling with its firefighting agent) and installed, it may be used – operated - in case of fire. It could in addition be useful to know that only around 1% of the PFEs in service are activated/operated on a fire during their life, which corresponds to a very low consumption of extinguishing agent (a PFE containing PFAS has a content of 2 to 5 g of organic fluorine).  2.2.2 Necessary steps and their time demand for a successful transition - the development of a fluorine free firefighting agent (F3) capable to meet minimum fire ratings claimed in EN standards can take typically several years. Some are now available on the market. - develop PFE models/ranges that are capable to effectively work with F3 (which typically takes additional one to 3 years after when F3 has become available). Some PFE models are nowadays progressively becoming available on the market - testing and certification of new PFE-models with F3 in accredited labs and approved by certifying bodies: takes typically between 6 to 12 months, however currently increasing due to drastically raised demand for new evaluation by labs, who cannot run all tests resulting from the sudden increasing demand at the same time, and approvals by certifying bodies. The majority of the EU countries require by law the prior approval/certification against European standards by an accredited third party/certifying body including manufacturing audits and surveillance prior to the placing of PFEs on the market.  2.2.3 List of advantages and disadvantages of a 5-year transitional period compared to 10 years:  Advantages:  in principle, the shorter the transition period is, the better it is in terms of reduction of releases of PFAS. But it should be workable and executable for all parts of the supply chain, including waste treatment providers, to prevent unwanted or wild releases if economically or technically non-viable.  Disadvantages:  a short period is anticipating the usual PFE replacement resulting from their average normal product life shell (12 years), with a temporarily but strongly increasing demand for PFEs. This extra volume of PFEs affects all parties of the supply chain and thus creates high pressure to get enough units made. Consequently, this would trigger significant investment in additional production capacities which after the replacement campaign are superfluous. A too ambitious time line for the transition will lead to importing manufacturing of PFEs from outside the EU with the effect to destroying industrial capacities currently located into EU and affecting the grown stable competition in the EU by moving business away from small local manufacturers to big international groups owning manufacturing sites also outside of EU. But if the transition target is set to be workable by EU-manufacturers the effect is to employ extra capacity of EU industries creating business within EU.  This is the reason why the figure should be carefully analyzed, with situations clearly different from place to place within EU (in term of supply chains models and in term of PFEs type mix) The numerical impact / extra industrial capacity needs is detailed in a table later in the doc, on the basis of a re-examination of the existing figures.  2.2.4 PFEs that have separate containment for the PFAS-containing foam concentrate No available statistics are identifying whether the PFAS in existing PFEs containing PFAS is in “premix” or in a separate foam concentrate container. It might represent half of the quantity. In any case, should (or when) PFAS (will) be banned, all PFEs containing PFAS need replacement, and likely replacement of the complete PFE unit, not only the extinguishing media. The specific matter is whether a separate foam concentrate container would impact the urgency of the PFE replacement: separate PFAS containment is facilitating the waste collection, storage and treatment and thus prevents unwanted or accidental/wild/hidden PFAS releases. Such particular design would accordingly justify a longer transition period for concerned products. Note: the option to “only” replace the extinguishing media in a PFE from PFAS containing by F3 is not valid, even when PFAS is in a separate foam concentrate container: approvals are fully different. Consequently, the whole PFE unit shall be replaced.  2.2.5 Non-foam PFE that can be supplied and would be allowed for use instead of existing PFAS- containing PFE: In most EU countries, it is regulated by the law which type of PFE using which extinguishing agent (powder or CO2 or water based/foam) shall be used for what application/market segment (industry; transport; offices, etc.). Thus, allowing for an interchange of foam-PFEs with other PFEs containing other types of firefighting agents would require a Union-wide alignment of local laws across all member states, which is highly unlikely and would take a very long time. Additionally, national authorities involved in the law making may not be at the same level of understanding of the PFAS situation compared to EU authorities which could jeopardize the need for a strong EU regulation. A second and even more important point is in the fact that other extinguishing agents in many cases are technically not applicable in the environment a foam portable is installed (e.g. dry chemical powders have limitations to what kind of buildings/use-environments that are applicable). For these reasons the proposal to consider PFEs containing other types of firefighting agents to replace foam-PFEs simply does not work, because it would conflict with existing regulations.  2.2.6 Importing PFAS-free PFE (foam and non-foam) from outside the EU to facilitate a quicker phase out of PFAS-containing PFE within 5 years: It clearly cannot be the aim of EU authorities to seriously consider relocating the sourcing of European PFEs to outside of the EU. The EU’s production capacity for PFEs including a realistic growth (see below) will not be sufficient to manufacture enough PFE units in the proposed 5 years’ time frame to replace all foam PFEs which need to be replaced. Hence the only alternative is to extend the transition period up to at least 7 years (see next paragraph).  2.2.7 Justification of why manufacturers cannot supply enough quantity of PFAS-free PFE for replacement of existing PFAS-containing ones within 5 years It is agreed amongst our members that any increase of production capacity above of 20% would involve major investments in construction, machinery and manpower for only a short term.  Based on the figures provided earlier, the proposed 5 years transition period is representing for some EU countries where significant EU industries are located a temporary production increase of around 70% ! [36 % in average within all EU countries]. The gap is definitely not manageable. Now, revisiting the industrial impact data, a transition period of 7 years instead of 5 years could eventually be envisaged (7 years would mean a temporary capacity increase of 36 % for concerned local industry compared to the 70% raise to accomplish a 5 years transition. (19% in average within all EU countries)), which is already very challenging. EUROFEU submits further data to support this in a confidential table. (EUROFEU_PubCons_PFAS-subm_04-confidential_Annex_2-20230510.pdf) Moreover, considering the very small quantity of PFEs that are really operated to fight on fire before their end of life (typical estimation around 1%), the impact of the real PFAS final consumption is obviously marginal.  2.2.8 The manufacturing capacity to make PFAS-free PFE is the same as the one of PFAS containing PFE, but this will require: - PFAS-free PFE testing and approval/certifying processes being completed. (see earlier comment on current demand on EU testing labs and certifying bodies exceeding their capacities by far, thus increasing the lead times on tests reports and approvals.) - a complete cleaning or replacement of the manufacturing equipment due to PFAS contamination.  2.2.9 Possibility to revise (national) building codes currently favoring the installation of PFAS- containing PFE even in locations where no class-B fire is expected. The way this question is raised is misleading: current building codes in various EU countries do not promote or favorize PFAS containing PFE but focus on the level of fire efficiency and/or volume of firefighting agent/number of PFE-units needed where risks of multiple fire classes are likely to occur. It is essential to keep fire safety protection at least at its existing level.  2.2.10 Earliest appropriate time point at which the placing on the EU market of new PFAS-containing PFE can be abandoned. We consider a timeline of 18 months for a stop of placing on the market of new PFE-units still containing PFAS being manageable without interfering with a fair global competition amongst manufacturers. A shorter time line (i.e. 6 months after entering into force) would result an interference with the competition situation in the EU to the benefit of non-EU suppliers. However, the local impact of this situation varies from one EU country to another. Some are already marketing a majority of FF PFEs where some others are only starting the process and some are delayed because of the labs and certifiers’ congestion. We consider a balanced position to be a general stop of placing new PFAS-PFEs on the market not less than 12 months after entry into force of the regulation. It is true that many suppliers of PFE have already considerably increased their offer of PFAS-free PFE, however a significant proportion of buyers also consider the need to know the exact content of the published regulation (thresholds, methods for measurements, transition periods durations etc) BEFORE taking decision to change their purchase policy, which is also understandable and cannot be ignored. Point is also that for some economical operators (distributors; re-sellers), price is an argument if not the main argument.  2.2.11 Advantages and disadvantages related to the higher limit value More than the actual limit value itself, the way the PFAS content is analyzed in firefighting foam concentrates or PFAS containing extinguishing media shall be practicable and reliable to enable all stakeholders to prove their compliance. At this time, the fact that no approved method for measuring PFAS in firefighting foam is available is a real delaying factor for stakeholders to anticipate the draft regulation. Moreover, it opens the door for unproven/incorrect statements which have the potential hence could be used for distortion of competition.    CONCLUSION:  Concluding from the above EUROFEU urges you to consider the following to make the transition successful, as fast as possible and without exporting EU economy to outside EU: 1. Set the general time limit for manufacturing and placing on the market of new PFAS-containing PFEs to 12 months a.e.i.f. of the regulation. 2. Allow a transition period (after any regulation publication) for replacing existing fire extinguishers in service of at least 7 years and consider possible tolerance up to 10 years where the PFAS concentrate is in a dedicated separate container. 3. Propose temporary derogations to be regularly re-evaluated for applications where alternatives for fluorinated firefighting agents are to date still under development, such as: fires of polar solvents and low temperature environments requiring temps below 0°C (up to -30°C).

	
	
	Specific information 3:
Earliest appropriate time point at which the placing on the EU market of new PFAS-containing PFE can be abandoned. We consider a timeline of 18 months for a stop of placing on the market of new PFE-units still containing PFAS being manageable without interfering with a fair global competition amongst manufacturers. A shorter time line (i.e. 6 months after entering into force) would result an interference with the competition situation in the EU to the benefit of non-EU suppliers. However, the local impact of this situation varies from one EU country to another. Some are already marketing a majority of FF PFEs where some others are only starting the process and some are delayed because of the labs and certifiers’ congestion. We consider a balanced position to be a general stop of placing new PFAS-PFEs on the market not less than 12 months after entry into force of the regulation. It is true that many suppliers of PFE have already considerably increased their offer of PFAS-free PFE, however a significant proportion of buyers also consider the need to know the exact content of the published regulation (thresholds, methods for measurements, transition periods durations etc) BEFORE taking decision to change their purchase policy, which is also understandable and cannot be ignored. Point is also that for some economical operators (distributors; re-sellers), price is an argument if not the main argument.
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	General Comments:
No general information

	
	
	Specific information 1:
Our comments represent the opinion of almost all fire-fighting foams users in the Czech Republic: the Fire Rescue Service of the Czech Republic (FRS CR), firefighters from our member companies and municipal units. It includes Seveso installations and other chemical industry enterprises. SEAC considers that (provided that a review on the availability of alternatives for Seveso installations is carried out before the end of the time-limited derogation for this sector- 10 years) the restriction proposed by the Dossier Submitter on PFAS is the most appropriate Union wide measure to address the identified risks, taking into account the proportionality of its socio-economic benefits to its socio-economic costs as demonstrated in the justification supporting this opinion. We propose the following derogation for Seveso installations: Maintaining the possibility of use of AFFF (C6) type fire-fighting foam concentrates for a minimum of 10 years, starting from the date of ensuring the availability of adequate fluorine-free fire-fighting foam concentrates with similar properties when using existing mobile firefighting equipment or in stable firefighting equipment, i.e. with 1% admixture of fire-fighting foam concentrate and with a similar intensity [l/min/m2] of the supply of extinguishing foam, i.e. a mixture of water 99% + fire-fighting foam concentrate 1%. Justification: 1) There are no adequate alternative 1% fluorine-free (NF) fire-fighting foam concentrates to aqueous film forming foams (AFFF )fire-fighting foam concentrates, which assumes  increasing the admixture of fire-fighting foam concentrate from 1% to 3% and thereby increasing its consumption by 3 times  3-fold increase in stock of fire-fighting foam concentrates  increasing the intensity of the supply of extinguishing water to double [l/min/m2] due to the lower efficiency of the extinguishing foam, see Tables 1 and 2  extention of the fire extinguishing time and the resulting: o risk of fire escalation to other production or storage facilities containing flammable or otherwise dangerous substances o extention of the time of release of dangerous substances arising during fires into the air o Increased risk for  responding firefighters and employees of companies participating in fire extingiushing (e.g. risks: slopover - tank overflow, boilover -boiling over or ejecting the contents of storage tanks in case of flammable liquids creating a hot zone, e.g. crude oil or slop and other risks)  the population in case of fires near human settlements 2) Enormous financial investments necessary for the replacement of mobile firefighting equipment and technical means of the fire rescue service and parts of installed stable firefighting equipment  replacement of pumps for water supply – increase in performance/flow rates, see Table 1 and 2  change of pipe installations for fire water supply due to capacity 2  • change of equipment for dispensing fire-fighting foam concentrates (mixers, pumps) – problematic admixture of fire-fighting foam concentrates with high viscosity  • change of flow lines back to flow lines with a mixing tube due to higher foaming of the water/fire-fighting foam concentrate mixture due to the required foam quality Note: With regard to the above, firefighters from the companies of the chemical industry should not be seen as the environment polluters, but on the contrary, as those who deal with emergencies and reduce the risks of dangerous substance leaks associated with them. Firefighters do not want to be responsible for the risks associated with using less effective fire-fighting foam concentrates. Table 1: Recommended foam flow rates for a fluorine fire-fighting foam concentrate depending on the size of the liquid hydrocarbon reservoir for direct foam application (approximation based on tests performed with a 12m test tank, LPM/m2 = L/min/m2) - see attachment  Table 2: Recommended foam flow rates for a fluorine-free fire-fighting foam concentrate depending on the size of the liquid hydrocarbon tank for direct foam application (approximation based on tests carried out with a 12m test tank, LPM/m2 = L/min/m2) - see attachment  Note: Source of these data: JOIFF -JCI Webinar Non-Fluorinated Firefighting Foams Large Scale Testing For Tank Fire Applications on 19 th April 2023.

	
	
	Specific information 4:
We recommend to increase the allowed concentration limit of total PFASs to equal 3 ppm and determinate TOPA analysis, or a similar method as a decisive method. Justification: In the proposed restriction, it is suggested that the limit of total concentration of PFASs equals to 1 ppm. The limit can be fulfilled theoretically but may not be feasible in some cases due to contamination. From experience of FRS CR, some results indicated total concentration of PFASs in new fluorine-free fire-fighting foam concentrates to be higher than 1 ppm. The total concentration of PFASs according to TOPA analysis was below 3 ppm in these problematic cases. We recommend to specify concentration limit of total PFASs in mg/kg (ppm). Justification: In the proposed restriction, the suggested limit of total concentration of PFASs is expressed in ppm67 units with the explanatory remark “67 Corresponding to 1 000 ppb, or 0.0001% (w/v)“. The need for a closer specification of this unit is based on the fact that PFAS concentration in firefighting foam concentrates are currently reported by testing laboratories both in mg/kg and mg/L. We therefore propose to unify this and ideally use only mg/kg. Unit of ppm is a dimensionless and may correspond to both mg/L and mg/kg. To claim that 1 mg/L is the same as 1 mg/kg, the analysed material would have to have always a density (precisely 1 kg/L), that is not fully applicable for firefighting foam concentrates. Remark 67 mentioned states 0.0001% (w/v) which corresponds to 1 mg/L. In order to report results in w/v or mg/L, firefighting foam concentrates need to be processed using exact volume measurement (pipet). This is not suitable, once the firefighting foam concentrates can be very viscous liquids or even gel-like concentrates. Preparation of sample before analysis requires also dilution of foam concentrate, which often results in emulsions and foaming solutions, thus reproducibility of determination of concentration can be substantially compromised. Hence it is possible and preferable to accurately weigh these samples, and then report the result in mg/kg. This procedure can be used for all types of firefighting foam concentrates, regardless of their properties. For that reason, the ppm unit should be specified in more detail to make it clear that 1ppm = 1 mg/kg
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	General Comments:
The proposed transition period for Offshore installations is too short and needs to be extended, because extensive fire performance evidence confirms that an appropriate performance level of Fluorine Free Foam (F3) alternatives has not been demonstrated. This represents a major challenge for fighting fires offshore without low freeze C6-AFFF-LF foam agents. Premature forcing of F3s offshore would places lives under increased risk of harm while also increasing the risks of catastrophic fires occurring. Particularly when F3s are not suited to seawater use, forceful applications using non-aspirated devices (necessary to combat wind), concurrent use of dry chemical which can quickly attack most F3 foam blankets and winter operating temperatures down to -18C in the North Sea and Baltic. Offshore installations face equivalent if not more severe challenges than many Seveso III sites, which are already recognised as requiring a 10-year extension (with review) by SEAC. Congestion, weight and space constraints require 1% agents with minimal effective application rates and fast action, but there are no existing F3s with relevant international accreditation UL162 in sea water and at temperatures above minus 19C in UKCS industry standard given prevailing low winter temperatures offshore.


Existing integral fire systems are built into the fabric of structures making them difficult, time-consuming and costly to re-engineer and modify, particularly when many offshore installations are scheduled for de-commissioning before 2030. SEAC recognises “Given the potential very high impacts of even a single catastrophic fire on human health and the environment, the proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take place or not.” This requires extension to 10 years for all offshore installations, EU-wide. Extensive fire performance evidence and detailed challenges facing these sectors are justified in the attached document forming an integral part of this submission, confirming that leading F3 alternatives lack equivalent functionality, placing lives in potential danger. Proposed transition times should be extended to avoid unnecessary risks to human health and our environment from increased risk of fire damage and potentially increased loss of lives, which is socially and economically unacceptable.

	
	
	Specific information 1:
SEE ATTACHMENT
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	General Comments:
The proposed transition periods are too short and need to be extended, because an appropriate performance level of Fluorine Free Foam (F3) alternatives has not been demonstrated. This represents a major challenge for fighting fires without C6- foams. It places lives under increased risk of harm and increases the risk of catastrophic fires occurring in six key sectors: Offshore installations; Defence; Civil Aviation; Marine shipping; bulk Storage and transportation of flammable liquids by road, rail, ship and pipeline; Neighbouring establishments to Seveso III sites, all of which are justified as requiring transition period extensions to 10-years, face equivalent challenges to Seveso III sites. Particularly regarding congestion, integral systems built into the fabric of structures, varying water qualities (eg. seawater), non-aspirated delivery to combat wind effects etc. SEAC recognises “Given the potential very high impacts of even a single catastrophic fire on human health and the environment, the proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take place or not.” This requires extension to 10 years for these six sectors. Extensive fire performance evidence and detailed challenges facing these sectors are justified in the attached document forming an integral part of this submission, confirming that leading F3 alternatives lack equivalent functionality, placing lives in potential danger. Proposed transition times should be extended to avoid unnecessary risks to human health and the environment from increased risk of fire damage and potentially increased loss of lives, which is socially and economically unacceptable.

	
	
	Specific information 1:
We have merged b, c & d together as Bulk Storage/Transportation, and provided practical application info.

	
	
	Specific information 4:
PFAS Limit values Stay at 1ppm

	
	
	Specific information 5:
Defence Art. 2(3) REACH

	
	
	Specific information 6:
Marine sector (transport of bulk flammable liquid via ships)
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AOP (the Spanish Oil Industry Association) welcomes the opportunity to comment on this SEAC Opinion on an Annex XV dossier proposing restrictions on Per- and polyfluoroalkyl substances (PFASs) in firefighting foams and send information on specific matters. AOP is available for any additional explanation if required.
AOP acknowledges that SEAC has taken into consideration the information received through the previous consultation on the draft restriction report. Additionally, we would like to highlight your remarks on the transitional period of Seveso installations for which the appropriate performance of fluorine-free alternatives is considered to be not yet fully demonstrated. Because the consequences of reduced fire safety could potentially be disastrous, AOP agrees with SEAC consideration that a review of the substitution status before the end of the transitional period for Seveso establishments would be needed to address the remaining uncertainty about the successful future implementation of alternatives. Nevertheless, AOP would like to emphasize that the implementation of current text, could have important implications in Seveso establishments in the petrochemical and Refining sector during firefighting in emergencies. Hence, we would like to share some comments on SEAC opinion:

• Comments to review the transitional period - Section 3 (e):

We request to include the following in the restriction text:
- That the 10 years transitional period could be extended depending on the conclusions of the review of the availability and technical performance of alternatives to PFAS-containing firefighting foams in the Seveso sector
- A deadline for start of the review of the availability and technical performance of alternatives to PFAS-containing firefighting foams in the Seveso sector.
- The final extended transitional period will be set only when conclusions of the review show that commercial non-fluorinated foams, that combat major class B fires under comparable requirements quality and effectiveness and work with the same application rates, are available and have been successfully tested. If these conditions are not met, a new interim transitional period and a new deadline for an update of the review will be set.
- The extended transitional period duration will be decided based on the availability and technical performance of alternatives to PFAS-containing firefighting foams in the Seveso sector. It will be of at least 5 years that it’s the minimum time that for the industry needs to prepare the establishment for these new concentrates. This transitional period is required to tackle all the tasks needed due to the differences between current commercial AFFF and the FFF concentrates: a) Current commercial FFF concentrates in the market have to be used at 3% while AFFF concentrates are used at 1%, b) Also the application rates between both types of foams are different.

These differences have the following impacts:
• Redesign fire-fighting systems: discharge devices and the proportioning systems (viscosity), and it includes the foam chambers, tanks, pressure drops, pipes, etc,
• Recalculate our accidental scenarios, with the amount, handling, and logistic of foams.
• MIRU (Major Incident Response Unit): redesign our Mobile fire- fighting equipment.
• Changes in pre-plan fires: We will have to modify.
• Foam stock increase (it will have to be tripled). In our type of establishment, we have an average of 250.000 L of foams and we will have to triple this amount with FFF products.
• Supply and logistics difficulties: due to the increase of the amounts of FFF concentrates needed in establishments compared to the amounts of AFFF and the FFF availability limitations due to a high industry demand in a very short period.
• Emergency mutual aid cooperation: incompatibility of foaming agents from different sources / suppliers.
• Cleaning of fixed and mobile foam fire-fighting equipment
• Drainage and retention systems: We will have to reevaluate and redesign our drainage and retentions systems that are not prepared for such quantities of waste.
• Treatment plants: We need to increase the quantities in the retention and emergency ponds, as well as the treatment capacity of the effluent plants.
• Manning requirements: More personnel will be needed to extinguish the fire and shorter throw distances will be necessary, representing a risk to firefighters.
• Different type of FFF concentrates cannot be mixed, which is different in fluorinated foams. In case of a major fire, a stock of different types of foam is not manageable. For FFF foams, the user will always need to buy the same product considering that it should be unified, likewise, with all Administration public fire departments that provide external aid.

• Comment on Section 4 (d):

Section 4 (d) specifies that PFAS-containing waste resulting from the professional and industrial use of firefighting foams should be treated to minimize releases of PFAS to environmental compartments. With respect to the March 2022 text submitted by the Dossier Submitter, the term municipal wastewater treatment has been replaced by sewage treatment. Seveso facilities usually have onsite wastewater treatment plants that, together with pre-treatment, minimize PFAS emissions to the environment. That is why we request to recover the original text of March 2022 in which the expression municipal wastewater treatment plant was used as the only treatment that is excluded to reduce emissions.
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	General Comments:
Please see the attached confidential document

	
	
	Specific information 1:
Please see the attached document

	
	
	Specific information 5:
Please see the attached confidential document

	
	
	Specific information 6:
Please see the attached confidential document
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	Date/Time:
2023/05/12  17:43
Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Alliance for Telomer Chemistry Stewardship (ATCS)
Org. country:
United States of America
Attachment:

 
	General Comments:
Please refer to the attached document.

	
	
	Specific information 1:
Please refer to the attached document.

	
	
	Specific information 4:
Please refer to the attached document.

	
	
	Specific information 6:
Please refer to the attached document.



	1204
	Date/Time:
2023/05/12  23:48
Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Fire Industry Association
Org. country:
United Kingdom
Attachment:

 
	General Comments:
FIA/Euralarm recognise the need to control substances that are proven to present  hazards to the environment and human health but with regard to C6 based fluorinated fire fighting foams we do not believe the case has been proven. However, if the intent is for this to happen then the replacements should provied the same level of protection and not result in loss of life (both human and animal)

	
	
	Specific information 1:
see attached document

	
	
	Specific information 2:
see attached document

	
	
	Specific information 4:
see attached document

	
	
	Specific information 5:
see attached document

	
	
	Specific information 6:
see attached document

	
	
	Specific information 7:
see attached document



	1205
	Date/Time:
2023/05/13  09:25
Type:
Individual
Country:
Australia
Attachment:

 
	General Comments:
Transition periods proposed need to be extended as they are too short currently, because equivalent fire performance functionality of Fluorine Free Foam (F3) alternatives has not been demonstrated, as the evidence presented confirms. This represents a major challenge for fighting fires without C6- foams and increases risks of life loss, harm to society and economic risks, while increasing the risk of catastrophic fires occurring. This is most likely across six key sectors (as well as Seveso III sites already recognized with 10-year extension plus review): Offshore installations; Defence; Civil Aviation; Marine Shipping; bulk Storage and transportation (flammable liquids) by road, rail, ship and pipeline; Neighbouring establishments to Seveso III sites, all of which are justified as requiring transition period extensions to 10-years, because they face similar (sometimes more severe) challenges to Seveso III sites, already granted extended transition. Particularly regarding congestion, weight and space restrictions, integral systems built into the fabric of assets, varying water qualities (eg. seawater, muddy rivers etc), non-aspirated delivery to combat wind effects etc. widely experienced Offshore, by Defence, Shipping and to some extent Aviation etc. SEAC recognises “Given the potential very high impacts of even a single catastrophic fire on human health and the environment, the proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take place or not.” This requires extension to 10 years (with review) for these six sectors. Extensive fire performance evidence and detailed challenges facing these sectors are justified in the attached submission document forming an integral part of this submission, confirming beyond doubt that leading F3 alternatives lack equivalent functionality to existing C6-foams, placing lives in potentially increased danger. Proposed transition times should therefore be extended to avoid unnecessary risks to human health and the environment, otherwise resulting from increased risk of fire damage and potentially increased loss of lives from premature forced use of F3s, which is socially and economically unacceptable.

	
	
	Specific information 1:
To these 4 sectors for extension should be added Defence, Civil Aviation and Marine Shipping. Full justification with extensive evidence base is provided in the attached submission.  F3s are unable to provide equivalent functionality in each of these and the  five listed sectors, which places lives under increased risk of harm, while also increasing the risk of catastrophic fires occurring, which SEAC's draft opinion recognises is unacceptable, stating "...there is a concern that the transition times proposed by the Dossier Submitter might not be sufficient to ensure the development, full testing and adoption of alternatives suitable for the most challenging types of fires. Given the potential very high impacts of even a single catastrophic fire on human health and the environment, the proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take place or not.” This should be addressed with 10-year extended transition periods in these defined sectors.

	
	
	Specific information 4:
1ppm PFAS limit values (on Total Organic Fluorine basis)should be imposed not just for F3 concentrates, but also system clean-out rinsing water, wastewater and effluent from Municipal wastewater treatment plants, biosolids and landfill leachate, which are significant polluters fo our environemnt with PFAS from diverse sources on a daily basis, which should be tightly regulated across EU to prevent PFAS and a wide range of other undesirable chemicals being discharged daily into our waterways. It is unacceptable to penalise one industry, leaving another to continue polluting the same chemicals into the environment on a relentless daily basis. This needs urgent regulation by ECHA and EU EPAs.

	
	
	Specific information 5:
Irrespective of whether Art.2(3) of REACH applies or not, Defence justifies a 10-year extension as it still suffers lack of functionality by F3s particularly regarding non-potable waters, forceful applications, non-aspirated delivery devices, proportioning inaccuracy due to viscosity and munitions cook-off typically in 30secs. F3s even at high application rates have been shown unable to extinguish pool fires in much less than 60 secs, are usually attacked by seawater, dry chemical and volatile fuels like gasoline. The evidence presented in the attached submission justifies a 10-year extension (with review).

	
	
	Specific information 6:
F3s are shown to generally perform poorly in seawater, which has a detrimental impact on their use in the Marine sector. Particularly when often expected to be applied forcefully through non-aspirated delivery devices to combat the adverse effects of wind. Add to this extreme hot and cold operating temperatures and lives are being exposed to increased risk unless a 10-year extension is granted, as detailed in evidence provided in the attached detailed submission.

	
	
	Specific information 7:
From a technical standpoint the proposed 18-months would seem adequate for small fires where fire brigades use high application rates through existing equipment, providing they also have the ability to use C6-foams when attending fires at Seveso III sites  (as proposed), but ALSO when attending the extra six key sectors explained in the attached submission - ie. Offshore, Defence, Civil Aviation, Marine Shipping, bulk Storage and Transportation by rail, road, ship, pipeline and Neighbouring Establishments to Seveso III sites, to avoid the risk of escalation or re-ignition into such adjacent hazardous and challenging areas, for which F3 alternatives have not demonstrated equivalent functionality.



	1208
	Date/Time:
2023/05/15  11:06
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
CNOOC International
Org. country:
United Kingdom
Attachment:

 
	General Comments:
Proposals for the restriction of PFHxA (C6) and its derivatives have been submitted and supported by the Committee for Risk Assessment (RAC) of the European Chemical Agency (ECHA) in March 2020, in order to reduce persistent PFAS within the environment and promote Fluorine Free alternatives.
These proposals would impact the use of C6 and C8 PFAS in firefighting foam and it is noted that the opinion of the RAC and SEAC committees is expected mid-2023.
Proposed exemptions under this proposal do include 18 months for miscible fire services, 5 years for most industries and 10 years for Seveso-III establishments and exports however there is currently no exemption for the UK Offshore Oil Sector.
If the current proposals come into place this would mean that PFAS Firefighting foams cannot continue to be used:
1. 5 years after entry into force for portable foam extinguishers
2. 10 years after entry into force for establishments covered by the Directive 2012/18/EU (Seveso III) (upper and lower tiers)
3. 5 years after entry into force for all other users not listed above This would include the UK Offshore Oil Sector.
Our current foam concentrate supplier OilTechnics have produced a highly detailed background document and have kindly allowed it's use as support for our submission. We have attached it to this form.

Based on the points below and the support document  CNOOC International request that a derogation period, similar to Seveso III (above), of 10 years is granted to the UK Continental Shelf Oil Sector.

1. Most UKCS Oil Platform operators use 1% low freeze C6 AFFF concentrate in Seawater for fighting helideck or large scale hydrocarbon process fires.
2. UKCS predominantly use the fire-fighting foam testing standard UL162 for AFFF-LF C6 in which the foam is tested under critical application rates at low temperature and in sea water. Current advice from our Firefighting Foam Concentrate Supplier is that worldwide no F3 foam alternative AFFF LF C6 foam has yet been accredited to the UL162 low freeze standard.
It should also be noted that recently the US Navy issued a statement indicating that F3 foams for application in sea water are less effective i.e., unsuitable and therefore come under the heading “THIS PRODUCT IS NOT AUTHORISED FOR US NAVY SHIP-BOARD USE”.

Swedish Research (Dahlbohm, 2022) also found poor seawater performance with F3 foams.
3. There is little data available on the effectiveness of F3 foams used within non-aspirated systems, especially against wind and when sea water is used. As most of the fixed systems offshore (especially on helidecks) utilise non-aspirated nozzles this lack of data on performance gives little confidence in the efficacy of Non C6 Concentrates.
4. F3 foams cannot be assessed as being compatible across manufacturers (as is the case with current UL162 C6 Concentrates). The requirement to maintain single source integrity of supply could lead to problems during or after a major incident where the current common practice of making reserve stocks available to other end users would not be possible without the addition of rigorous compatibility checks.
5.  In their report, SEAC notes that, based upon information on Annex XV, the volumes of surfactants needed for alternative F3 foams will be greater than those of PFAS surfactants. Also, the demanded volume of fluorine-free foam to extinguish a fire may be greater (up to twice the volume is reflected in the Annex XV) than the corresponding volume of a PFAS-based foam.
There is currently no 1% F3 Concentrate on the market and, as all CNOOC asset foam systems utilise 1% concentrate, this would require a substantial increase in foam concentrate storage space due to the increased proportioning rate. This extra storage space is not easily available on Oil Platforms. E.g., The Scott platform utilises a central foam storage skid of 4000 litre capacity. Changing the induction rate to 3% would increase capacity by 8000 litres with the corresponding increase in weight of approx. 8.25 Tonne not including the additional weight of the larger storage tank.
6.  Existing proportioning systems on two out of the three CNOOC assets are also not readily adjustable to deliver an increased rate of concentrate and as such this would require the replacement of the proportioning equipment.  Depending on the delivery flow required due to the higher proportioning rate there may also be a requirement to increase pipework and control valve size. The associated cost would be high, however of greater concern would be the time required to replace proportioning equipment and (highly likely due to the increased delivery flow requirement) distribution pipework. This would leave the platform without fire protection which would be unacceptable, resulting in a requirement to shut down the platform for the change out duration thereby leading to massive financial losses.
7. Because of the tenacious way that fluorosurfactants can adhere to storage tanks, pipework, and equipment, if the delivery pipework and equipment was found to be suitably sized there would still be a requirement for extensive down time to clean the storage tanks and delivery system. This would again leave the platform without fire coverage.
8. The risks to life from hydrocarbon fires offshore are comparable if not higher than those in SEVESO III sites. Being land based SEVESO III sites generally have diverse escape routes and personnel can quickly leave the vicinity of an incident. Offshore installations are:
• Congested and confined multi-level hazardous facilities.
• Closed environments with accommodation areas that, in many cases, are adjacent to hazardous areas.
• Facilities that have limited personnel escape options with little separation distances from safe and hazardous areas.

SEAC already consider that it will take somewhere in the region of 10 years to develop suitable firefighting foam alternatives for use in SEVESCO III sites. As offshore facilities can be considered to pose similar if not higher risk to personnel from fire it is requested that SEAC recommend a similar derogation period for the UK Continental Shelf Oil Sector.


	
	
	Specific information 1:
See attached technical submission from OilTechnics
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	Date/Time:
2023/05/15  13:23
Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Euralarm
Org. country:
Switzerland
Attachment:

 
	General Comments:
FIA/Euralarm recognise the need to control substances that are proven to present hazards to the environment and human health but with regard to C6 based fluorinated fire fighting foams we do not believe the case has been proven. However, if the intent is for this to happen then the replacements should provide the same level of protection and not result in loss of life (both human and animal)

	
	
	Specific information 1:
see attached document

	
	
	Specific information 2:
see attached document

	
	
	Specific information 4:
see attached document

	
	
	Specific information 5:
see attached document

	
	
	Specific information 6:
see attached document

	
	
	Specific information 7:
see attached document
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	Date/Time:
2023/05/15  13:22
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Chemours Netherlands B.V.
Org. country:
Netherlands
Attachment:

 
	General Comments:
Chemours welcomes the opportunity to submit general comments (attached) on the SEAC draft opinion on the proposed restriction of PFAS used in fire-fighting foams ("FFFs") during the public consultation, open until 15 May 2023.



	1211
	Date/Time:
2023/05/15  13:44
Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Fire Industry Association
Org. country:
United Kingdom
Attachment:

 
	General Comments:
FIA/Euralarm recognise the need to control substances that are proven to present hazards to the environment and human health but with regard to C6 based fluorinate fire fighting foams  we do not believe the case has been proven. However, if the intent is for this to happen then the replacements  should provide at least the same  level of protection and not result in the loss of life (both human and animal).
Note Resubmitted as there was an error in the contact email address on the first submission.

	
	
	Specific information 1:
See attached document

	
	
	Specific information 2:
See attached document

	
	
	Specific information 3:
See attached document

	
	
	Specific information 4:
See attached document

	
	
	Specific information 5:
See attached document

	
	
	Specific information 6:
See attached document

	
	
	Specific information 7:
See attached document
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	Date/Time:
2023/05/15  14:57
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Finland
Company name confidential:
Yes
	General Comments:
We welcome the transition to more sustainable materials including fire fighting foams. As a chemical plant operator we are in addition legally required to protect employees and local communities from major accidents at all times. The current proposal introduces significant uncertainties for selection of new/novel PFAS-free foam types, and the necessary redesign of our existing foam systems. Therefore, while serving the environmental and sustainable goals of institutions as well as industry, we believe it is vital that the proposal also honours our responsibilities and concerns with respect to ensuring safety to employees & local communities.

We have the following arguments.

(1) We are (rightly) expected to guarantee safety at our sites at all times. This requires us to use foams that are proven effective, using installations that are fit-for-purpose, certified and inspected on a regular basis. Currently, no known ‘drop-in-place’ alternatives exist for some of our more challenging products (reactive, toxic, flammable monomers) – each combination must be certified and/or tested for (1) compatibility, (2) extinguishing efficacy, and (3) any design changes to existing installations. Whatever replacement information has been developed by foam suppliers, is commonly treated as commercial-confidential by parties involved (phone conversation 22.4.2023 with major foam supplier). In addition, the job market for technical staff is extremely tight and is expected to grow even tighter,  adding to the time needed for researching, testing, (re)designing. This is not only valid for Seveso sites, but also for non-Seveso chemical company sites operating similar foam systems.

(2) We are concerned about the ability of the hazardous waste processing sector to deal with a significant quantity of PFAS-containing wastes. Our company alone would have to discard approximately 40-50 m3 of PFAS-containing fire-fighting foam, let alone all of chemical industry, and not yet including the cleaning water streams involved to clean existing systems. Waste waters contaminated with more than 1ppm PFAS we estimate to be a multiple of the PFAS volumes itself, i.e. easily amounting to 100-200 m3 of PFAS-contaminated waste water. With around 29000 chemical companies in Europe (CEFIC 2023-Facts-and-Figures powerpoint) this, in worst case, could mean 3000-6000 kton of PFAS containing waste that must be disposed of. There already is a very limited treatment capacity available for PFAS containing waste.

(3) Uncertainty of reaching limit values after cleaning existing installations. The restriction proposal mentions a 1 ppm limit on PFAS to treat foam concentrate as PFAS-free. Reality however is that, despite intensive cleaning of existing units, our experience shows that, over time, scaling, gaskets, threads, etc., can release small quantities of chemicals, thereby re-contaminating previously PFAS-free materials. In addition, collecting a reliable, representative sample of foam concentrate from the systems we operate is not possible as the systems cannot be made to uniformly mix up. Results from this insufficient sampling cannot serve as a solid base for compliance approvals. In a conversation with our foam concentrate supplier (22.4.2023), it was stated that neither they , nor any other parties they know, will provide any such assurance or certification due to the above-mentioned issues. This introduces significant compliance risks that we cannot adequately assess or control:
(a) Benefit of lower PFAS residuals vs additional cleaning and waste generation. As an example: a 2000 kg, 6% PFAS containing concentrate bladder tank that is cleaned to 99% efficiency only contains some 1.2 kgs of PFAS or approx. 600 ppm after mixing with virgin concentrate.
(b) No rational explanation is provided why residual PFAS concentrations should a factor of 50 - 1000 lower than for known hazardous chemicals such as SVHCs or POPs . The proposed limit value is extremely low when compared with e.g. SVHC presence in chemicals which has a legal reporting limit of 0.1% = 1000 ppm. Moreover, most POPs are regulated around the 50 ppm level or higher. The 1 ppm proposed limit is therefore vastly exceeding the regulatory practice for significantly more hazardous chemicals and is therefore not justifiable.
(c) Inadequate certainty. Even if the cleaning operations achieves the expected 1 ppm level, there is neither the sampling reliability nor the guarantee over time, that residual PFAS values are measured accurately and remain below this level over time.
(d) Since 95-99% of installations are never used and hence the PFAS containing foam does NOT end up in the environment (SEAC conclusion), we would like to also point out that even in the case installations ARE used to extinguish fires, the bulk of fire-fighting foams applied are contained, collected and appropriately processed, further reducing the real emissions to the environment.

(4) Capex. In our company, around 30% of our sites operate one or more foam systems. We are talking about ~ 20 systems with a total foam concentrate volume of approx. 50 m3 (individual capacity range of 0.3 – 9 m3). We have significantly invested in most of these systems in the past 5-10 years, with CAPEX costs totalling around 30 MEUR (individual units ranging from 500 kEUR – 2.6 MEUR). Any replacement strategy must – besides achieving the target of PFAS elimination from our environment –take into account unnecessary destruction of capital.


Based on the above, we would therefore strongly urge you to:

(1) Clearly state that not just Seveso sites but also non-Seveso sites with foam systems are allowed the 10-12 year transition time as mentioned in the proposal (Annex XV restriction proposal report, Page 78, Table 8), in order to guarantee on all our sites, the continued safety of our operations to employees and local communities.

(2) Consider focusing efforts on modified & new foam installations rather than existing units. 90-99% of these units will never have to be used “in anger” to extinguish a major fire scenario, and the PFAS-containing foam they contain therefore does not pose any environmental or health risk whatsoever. In addition, foam used during incidents will mostly be collected and processed, reducing the environmental burden. Therefore, in analogy with handling of e.g. asbestos, the safest, most environmentally responsible, and economically feasible option likely is leaving them in place until drop-in-place options are available or shelf life of the existing foam concentrate is expiring, or the installation requires technical modification or replacement. This will also help to mitigate PFAS waste processing capacity limitations.

(3) Reconsider the required 1 ppm residual PFAS level for existing units that are repurposed, cleaned and refilled with PFAS-free concentrate, ideally stating a cleaning approach to reach acceptable but realistic residual levels. A level of at least 50-100 ppm PFAS for existing situations should be considered, which is also reducing the PFAS presence with a factor of ~1000-5000. This will also help to mitigate PFAS waste processing capacity limitations.

	
	
	Specific information 4:
The restriction proposal mentions a 1 ppm limit on PFAS to treat foam concentrate as PFAS-free. Reality however is that, despite intensive cleaning of existing units, our experience shows that, over time, scaling, gaskets, threads, etc., can release small quantities of chemicals, thereby re-contaminating previously PFAS-free materials. In addition, collecting a reliable, representative sample of foam concentrate from the systems we operate is not possible as the systems cannot be made to uniformly mix up. Results from this insufficient sampling cannot serve as a solid base for compliance approvals. In a conversation with our foam concentrate supplier (22.4.2023), it was stated that neither they , nor any other parties they know, will provide any such assurance or certification due to the above-mentioned issues. This introduces significant compliance risks that we cannot adequately assess or control: (a) Benefit of lower PFAS residuals vs additional cleaning and waste generation. As an example: a 2000 kg, 6% PFAS containing concentrate bladder tank that is cleaned to 99% efficiency only contains some 1.2 kgs of PFAS or approx. 600 ppm after mixing with virgin concentrate. (b) No rational explanation is provided why residual PFAS concentrations should a factor of 50 - 1000 lower than for known hazardous chemicals such as SVHCs or POPs . The proposed limit value is extremely low when compared with e.g. SVHC presence in chemicals which has a legal reporting limit of 0.1% = 1000 ppm. Moreover, most POPs are regulated around the 50 ppm level or higher. The 1 ppm proposed limit is therefore vastly exceeding the regulatory practice for significantly more hazardous chemicals and is therefore not justifiable. (c) Inadequate certainty. Even if the cleaning operations achieves the expected 1 ppm level, there is neither the sampling reliability nor the guarantee over time, that residual PFAS values are measured accurately and remain below this level over time. (d) Since 95-99% of installations are never used and hence the PFAS containing foam does NOT end up in the environment (SEAC conclusion), we would like to also point out that even in the case installations ARE used to extinguish fires, the bulk of fire-fighting foams applied are contained, collected and appropriately processed, further reducing the real emissions to the environment.

	
	
	Specific information 7:
We are aware of foam replacement projects going on in several places, most notably in professional industrial fire brigades. Since a significant number of our sites are located in more remote areas, fire brigade support will come from municipal fire brigades. Their responsible and well controlled transition to Fluor-free foams is vital for effectively managing major fire & chemical incidents at our sites. We therefore do NOT agree to the suggested in this question that justification for a longer transition time is insufficiently motivated. We must be able to trust on our municipal fire brigades to have the best possible transition, to safeguard fire fighters as well as our own employees, and fulfilling our Seveso expectations. We also do  NOT agree with the notion to distinguish between Seveso and non-Seveso chemical plants: plenty of non-Seveso plants have hazardous chemicals being protected by foam systems as well, to prevent major safety and environmental issues for employees and communities. The transition should therefore take place with equal precision & quality as for Seveso locations. Their transitions times should be 10-12 years as well.
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	Date/Time:
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
Fire Fighting Foam Coalition (FFFC)
Org. country:
United States of America
Attachment:

 
	General Comments:
The Fire Fighting Foam Coalition Inc. (FFFC) appreciates the opportunity to provide comments on the SEAC draft opinion on the ECHA proposal for a REACH restriction on per- and polyfluoroalkyl substances (PFAS) in firefighting foam. FFFC is a global association that represents manufacturers of firefighting foams and their chemical components on regulatory and legislative issues. The coalition provides a focal point for industry technical reviews, development of industry positions, and interactions with relevant organizations such as environmental agencies, militaries, approval agencies, and standards bodies. FFFC members provide most of the firefighting foam used in the European Union and a significant percentage of the firefighting foam used worldwide, including both fluorinated and fluorine-free foams.

In our May 2022 comments, FFFC expressed support for the ECHA proposal for a REACH restriction on PFAS in firefighting foam because the proposal is clear, comprehensive, and mostly achievable in the timeframes provided. Importantly, it addresses the concerns that were raised by manufacturers and users in response to the foam provisions of the PFHxA restriction proposal. FFFC supports the proposed revisions to the ECHA restriction proposal as outlined in the SEAC draft opinion. FFFC believes these changes will increase the likelihood of successful implementation of the restriction and provide additional assurance to high-hazard users that acceptable alternatives will be available in the required timeframe.

FFFC notes that the continued uncertainty as to the outcome of the foam provisions of the PFHxA restriction proposal is causing confusion among foam users, making it difficult to properly plan for a future transition. If adopted, over 99% of PFAS foams would be covered under the PFHxA restriction rendering the ECHA proposal moot. FFFC would strongly support firefighting foams being removed from the PFHxA restriction and all PFAS foams being regulated under a single restriction for firefighting foam as outlined in the ECHA proposal and SEAC draft opinion. This would aid in enforcement and clarity of the rules and restrictions for the use of foam. Multiple regulations affecting the manufacture and use of substances and mixtures will be hard for downstream users to maintain compliance. FFFC would urge ECHA and the dossier submitters of the PFHxA restriction proposal to clarify publicly that the ECHA PFAS foam restriction proposal is the restriction moving forward that will regulate foam in the EU and that the foam provisions of the PFHxA restriction will not enter into force regardless of the final disposition of that restriction.
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bvfa stands for: Bundesverband technischer Brandschutz and is the leading national federation representing German associations and companies for active fire protection and firefighting equipment. Within this association the “Fachgruppe Feuerlöschgeräteindustrie” (portable fire extinguishers / PFE) did contribute to the restriction option via the last consultation phase in 2022 (statement dated 24.05.2022).



bvfa (section PFE) welcomes the recognition of our contribution and highly appreciates the highlighting of the impact of the restriction option especially for portable fire extinguishers. 



bvfa (section PFE) - answers to SEAC’s specific information requests in red colour:



In addition to the general comments, outlined above, the consultation includes several specific questions to gather information that is considered to be particularly relevant to the evaluation of the proposal, as follows:

1. SEAC would welcome further information on the availability, technical feasibility and implementability of alternative PFAS-free firefighting foams in the following sectors/activities:

a. offshore exploration and exploitation,

b. transport of flammable liquids in pipelines,

c. (bulk) transport of flammable liquids on rail and road,

d. Temporary storage directly related to transportation of dangerous substances,

e. “Neighbouring establishments” as defined by Seveso Directive (an establishment that is located in such proximity to another establishment so as to increase the risk or consequences of a major accident)

Based on the information received in the consultation on the Annex XV report, SEAC assessed whether these sectors/activities in some cases may be affected by similar substitution concerns as those justifying a longer transitional period for installations covered by the Seveso Directive. However, so far, SEAC could not identify evidence that sufficiently justifies the recommendation of a 10-year transitional period. In order to be considered, submitted information should contain all of the following:

• Detailed description of the activity, use, location and sector that is considered deserving of a longer transitional period and, where possible, representative examples and case descriptions,

• Well-justified information on the fire risk, the current performance difference between PFAS-containing and PFAS-free foams in practical application (taking into account recent test results) and the reasons for any identified performance difference (e.g. lacking functionality, etc.),

• Volume of PFAS-containing foams used in the relevant context per year,

• Description of the steps that need to be taken in a successful transition to an alternative with durations for each step,

• List of advantages and disadvantages of a 5-year transitional period,

• Difference in the cost of the transition (comparing the scenarios of the 5-year transitional period and 10-year transitional period)



2. SEAC would welcome additional corroborated and preferrable non-confidential estimates of the additional number of Portable Fire Extinguishers (PFE) that needs to be manufactured to allow the substitution of existing PFAS-containing PFE already present in EU facilities within 5 years after entry into force of the restriction (which is estimated to be in 2024). Submitted information should focus on the following: 

• Information on the amount of existing PFE that have separate containment for the PFAS-containing foam concentrate and would allow for isolation of the corresponding container/bag, thus avoiding the need for complete replacement, 

	It is unclear whether a fire extinguisher with a separate containment (“cartridge”) can be converted into an PFAS-free PFE and therefore a complete substitution can be avoided. Due to high approval standards the complete extinguisher needs to match every standard and the thresholds of PFAS-contamination are unclear to be met in case of refurbishing. Even if matched, there is more to be replaced than just the foam-concentrate containing cartridge, but most likely the nozzle and the marking (often in addition to other parts) have to be replaced, too. It then is an environmental as well as a economic decision whether an extinguisher can be rebuilt. 

Approximately half of the PFAS-containing extinguishers are nowadays manufactured with such cartridge-foam concentrates, so even if 1/3rd of those can be converted it would only save 15% from being replaced.



• Information on the amount of non-foam PFE that can be supplied and would be allowed for use instead of existing PFAS-containing PFE, 

	Whether a foam-extinguisher needs to be replaced by a new PFAS-free foam extinguisher or some extinguisher using other agents than foam, the unit needs to be produced and this therefore does not make any difference. The agents itself are not the limiting factors, it is the production capacities of the cylinders and other periphery.

• Information on the amount of PFAS-free PFE (foam and non-foam) that can be imported to the EU to facilitate a timely phase out of PFAS-containing PFE within 5 years, 

	Import of products that are manufactured outside the EU and therefore produced without supervision of the EU authorities must not be an option. This would undermine the goal and the standards.

• A detailed justification of why manufacturers cannot supply enough quantity of PFAS-free PFE for replacement of existing PFAS-containing ones within 5 years (should that be the opinion of the stakeholder providing the information), 

Having already started the transition in Germany we believe the (challenging) rise in production capacity would be about 1/3rd for the upcoming 7 years, that can be done.

• Information on the manufacturing capacity of PFAS-free PFE (incl. potential overcapacity or standstill times, stocks, supply chain issues, etc.), 

	Due to business secrets the association was not able to collect data of the total product capacity. The advisorying companies are optimistic that the rise of 1/3rd of production capacity over the next 7 years would match the requirements of the German market and that this seems reachable.

• Information on the possibility to revise (national) building codes currently favouring the installation of PFAS-containing PFE even in locations where no class-B fire is expected. 

	The revising of national codes takes much longer than the restriction to entry into force, this seems not an option. 

SEAC notes that many factors (including the above-mentioned, but potentially more) need to be considered to come to a reliable conclusion. Without knowledge on certain open issues, there may not be a basis for justifying a longer transitional period.



3. SEAC would welcome additional information on the earliest time point at which the placing on the EU market of new PFAS-containing PFE can be abandoned. In order to justify their answer, comment submitters are expected to provide detailed information on the current number and percentage of PFE sales still relying on PFAS-containing foam agents and the steps required to cease the sale of new PFAS-containing PFE (with durations for each step). SEAC notes that based on currently available information many suppliers of PFE have considerable increased their offer of PFAS-free PFE both in terms of volume and diversity of PFE. It is also noted that customers are being increasingly informed about anticipated regulatory measures to avoid that uninformed buyers are supplied with products that will require premature replacement in the foreseeable future. SEAC considers that well-justified arguments will be needed to justify the continued placing on the market of new PFAS-containing PFE is required given that PFAS-free alternatives appear to generally exist. 



	The 6 month-period after entry into force seems to be proper. Most companies have already invented PFAS-free foam-extinguishers and research and develop further solutions. It is foreseeabale that 98+% of market needs can be covered by then with PFAS-free PFE. Frostproof agents seem to be close to market-launch, only wet agents for fighting fire on alcoholic fluids are out of reach by now. This is but just a very small part of the fire risks considered.



4. SEAC would welcome further input on the limit values for PFASs in firefighting foams. To be considered, a proposal of a higher limit value must include well-justified information on 

• Advantages and disadvantages related to the higher limit value, 

• Costs savings achievable by the proposed increase of the limit value as compared to the limit value of 1 mg/l, 

SEAC would also welcome input regarding the type of guidance required on sampling and other practicalities to better enable users to adhere to limit values.

	Any higher limit than 1 ppm would make it more easy to convert a once with PFAS-agent filled extinguisher. More important is the way how the thresholds are measured. We do not now any safe, viable and economycally feasible way to measure the containing sum of PFAS in Fire Fighting Foam, certainly not in every PFE.

5. SEAC would welcome further well-justified and preferably non-confidential information on the ability of foam users in the defence sector to attain exemptions in line with Art. 2(3) REACH if needed after a 5-year transitional period. This includes representative information on the timeline and costs of relevant exemption procedures as well as further detail on the advantages and disadvantages compared to an extended transitional period.



bvfa’s comments to PFE SEAC Considerations in 

Table 9: Evaluation of the sector-specific transition periods proposed by the Dossier Submitter.

Ready-to-use applications (Portable fire extinguishers, ready for use mixtures)

5 years for use;

6 months for placing on the market

Stakeholders estimated in the consultation on the Annex XV Dossier that the number of units that would need to be treated or replaced would be 40-50 million (comment #3557) or 41 million (comment #3579) in the EU. These estimates seem to suggest that the 15 million (taken forward in the assessment in the Dossier) is an underestimate (as was also considered by RAC). Stakeholders claimed that replacing the necessary number of portable fire extinguishers in 5 years would require an unmanageable increase of manufacturing of extinguishers (comment #3579). 

Revising the statement one year ago, after the transformation already started in Germany, 7 years from now (!) seems to be reachable, 5 years from entrying into force is therefore a manageable option.

It was also pointed out that the number of extinguishers using fluorine-free alternatives needed to achieve an extinguishing capacity required by law will be larger than the number of PFAS-based extinguishers needed to achieve the same level, and this could exacerbate the manufacturing capacity issues (comments #3600, #3553, #3615).

After some successes in research and development the efficiency of PFAS-free PFEs is for the most use cases reaching close to those containing PFAS. There are some scenarios where additional PFEs might be necessary, but this seems not to be the overwhelming part.  

 It was claimed that 10 years would be needed to manufacture a sufficient number of extinguishers. Some information on the impact of the length of the transition period on the necessary level of increase in manufacturing was provided in a confidential submission (comment #3579). However, justification for why the figures presented represent unmanageability was lacking. SEAC agrees that the necessary increase appears as notable, but without further information on the manufacturing circumstances (on potential overcapacity or standstill times, stocks, supply chain issues, etc.) and on any problems related to moving PFEs from one region to another, SEAC does not necessarily find it unmanageable. Generally, SEAC agrees that raising the manufacturing capacity temporarily for a couple of years – if necessary – might not be economically viable and could lead to excess capacity and premature retirement of capital in a few years.

SEAC reflects that, in principle, cleaning the extinguishers or a part of them could solve or alleviate the issues with manufacturing capacity, but notes the claims by stakeholders that cleaning portable fire extinguishers to the level required is not possible (comments #3549, #3553 and #3579). SEAC understands that prospects of cleaning equipment in general were considered when setting the limit value at 1 ppm (explained in sections 2.3.8 and 2.7 in the Background Document). However, it appears that the prospects of cleaning portable fire extinguishers specifically have not been separately looked into by the Dossier Submitter.

The possibility of cleaning an PFE with already premixed PFAS-containing extinguishants still seems not possible. Considering PFES with foam-concentrates stored in cartridges, a conversion of even 15% of cartridge-based PFE will only have a marginal impact on the total sum of needed replacements. 

SEAC also notes that some other stakeholders indicated that an exemption of extinguishers of 5 years irrespective of type of fire is necessary and also sufficient to ensure that the treatment of the waste and the production of replacements are possible within the EU (e.g., comments #3556 and #3557). 

Agreed. Up to 5 years is the needed time to handle the upcoming waste in a safe way. Still the capacities of incineration or otherwise safe disposal of PFAS-fire fighting foams are likely to getting very tight.   

For portable fire-extinguishers, the combination of setting a low concentration limit and a short transitional period could make very challenging, and/or expensive or even impede the replacement of all the units. The reason is that possibly a significant share of portable fire-extinguishers affected is installed for dealing with both class A- and class B-fires and that the proposal would make it compulsory to replace all these.

SEAC notes that after the consultation on the Annex XV Dossier, the Dossier Submitter proposes to restrict the placing on the market of PFAS in extinguishers already at 6 months after entry into force. Existing extinguishers containing PFAS could continue to be used and serviced. A staged substitution plan was also proposed by stakeholders, one suggesting applying a restriction on placing on the market in 2025 and on use and service in 2030 (#3621). SEAC in principle finds this kind of an approach useful. SEAC however considers that, while some alternatives to PFAS-containing portable fire extinguishers for class B fires already exist and are in use, suitable alternatives may not be available for all types of extinguishers within 6 months. SEAC also considers that a 6-month period would be very short also considering the needs to adapt operations in supply chains (communication on the new requirements, renegotiating contracts, etc.). SEAC considers a 6-month period too short. SEAC finds that a slightly longer transition time for placing on the market (such as 1-2 years) could be optimal but does not have information to underpin a specific length.

All in all, for most applications there are substitutions available by now and therefore 6 months sounds reasonable. It might yet be useful to prolong the transition for very certain use cases such as alcoholic fluids or frostproof agents.

Further corroborated information on the factors making a 5-year transition period for use unmanageable would be necessary for SEAC to be able to potentially justify a longer transition period. Such information could be submitted in the consultation on the SEAC draft opinion. Also, information underpinning a specific length for the transition period for placing on the market would be useful to get in the consultation.

Overall, SEAC supports a 5-year transition period.









Summary of bvfa comments:



1) Restriction for placing on the market of PFAS-agents for PFE’s or PFE’s itself within 6 month after entry into force:

bvfa supports the restriction within 6 month after entry into force in general but outlines that for very specific use cases (e.g. polar solvents) there is no alternative at hand by the time this comment is given and thus specifically different transition period might be considered.



2) Transition period of 5 years for use

bvfa supports the 5-year transition period for the use of PFE already placed in the market (meaning about 6,5-7 years from the time this comment is given). It seems a very challenging, but reachable timeframe to manage the substitution.



3) bvfa asks ECHA to advise users and manufactures to which testing methods make sure the thresholds of PFAS in fire fighting foams can be measured and safely documented.
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Proposed Restriction on Per- and polyfluoroalkyl substances (PFASs) in firefighting foams 
(rest_pfas_fff_opinion_seac_draft_31088_en.pdf; 15.03.2023) - Public Consultation 
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Dear Ladies and Gentlemen, 
EUROFEU embraces the opportunity to support ECHA in developing a workable and practicable restriction 
draft for removing the use of PFAS from firefighting agents. In particular we support the position of the 
rapporteurs presented in SEAC-58 and the reflection thereof in the 3rd draft opinion. 
We are convinced that the most effective guarantor of a fast and successful phase-out of fluorine 
technology in fire protection is to set a challenging yet workable timeline and install some back-doors for 
the flexibility needed to not sacrifice the level of safety or overburdening the economic capacity of those 
affected.  
This 3rd draft opinion seems to be spot on in that respect. 
Just as a reminder: the market volume of firefighting foam agents (both concentrates as well as ready-
for-use agents) and the related technology is small compared to mass products of modern industry. Yet 
the impact it has on the entirety of Europe’s economy is quite considerable since any industrial or 
commercial activity is obliged to have fire safety measures in place most of which are involving water 
based firefighting agents such as firefighting foams. 
It is therefore our understanding and commitment to proactively provide our expert knowledge about 
relevant functional principles and interrelationships of fire protection but also the understanding and the 
implications of the proposed text that can be read from it as a contribution to help legislators putting 
together a clear, practicable and enforceable law. 
This document has two annexes, one of which is included here (Annex 1) and the other (Annex 2) will be 
submitted separately as confidential document named EUROFEU_PubCons_PFAS-subm_04-
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confidential_Annex_2-20230510.pdf. It contains data and calculations to substantiate the statements 
made in section 2.2 Question 2: Portable Fire Extinguishers (PFEs). 


1 General Comments: 
As stated earlier fluorine free firefighting foam agents (F3s) are known for a long time. However, the new 
generation of high performing foam agents designed to be used in AFFF-like applications and with an 
AFFF-like level of performance are not just step in products but a new class of foam. Their optimal, hence 
efficient use on fire requires a much deeper understanding of the fire, the fuels and all parameters of 
foam generation, -quality and -application than was ever needed before. 
A lot of new F3s have come on the market and lots of work was and still is invested to close out the white 
spots on the landscape of knowledge and experience in fighting fires with them. This has enabled the 
industry to respond to the need for fluorine free foam agents quickly and efficiently.  
Still, on filling those gaps, also new challenges and questions appear which require some flexibility to not 
sacrifice a given level of fire safety for a rushed transition. 
This flexibility could be established for instance by a review clause in the restriction as was proposed by 
rapporteurs in SEAC-58. Or by considering the permitting process as proposed by EUROFEU during the 
drafting of the restriction and again per the last email (Fr 10.03.2023, 16:15) by the chair of FFA to the 
SEAC secretariat as the RMO for the remaining white spots (see attached as annex to this document). 
That said and in covering also previous statements EUROFEU urges the decision-making parties in the 
process of PFAS restrictions (the current and previous ones including those presently not in force) to  


1. Make publicly clear that the PFAS in firefighting foams restriction is the final one and the PFHxA-


restriction process will not be pursued any more:  


a. From previous restrictions we know that the plurality of limits, chemicals affected, timelines for 


derogations etc. makes it extremely difficult for users to comply. 


b. The PFHxA restriction proposal holds provisions which are partly impracticable and will cause 


issues 


c. The lack of such a clear statement (unfortunately also fueled by comments from EU officials that 


“PFHxA is not off the table yet”) creates a lot of misunderstandings and a high level of 


uncertainty 


d. If PFHxA enters into force >99% of all firefighting foam agents on the market today will be 


affected with timelines we have proven cannot work. This renders the PFAS in foams-restriction 


and all its thoughtful considerations almost meaningless. 


2. Give advice on legally acceptable analytical methods and clarify on the corresponding limiting 


value/-s: 


a. Laws must be enforceable and the affected community must be able to comply and prove 


compliance in any case of claim. This requires a functioning analytical process to detect how 


much PFAS is in a given sample matrix or if there is none. 


b. “PFAS” as a big group of chemicals cannot be analyzed for in a way that provides X ppb PFAS. An 


Analyte needs to be defined which is measurable and a limiting value needs to be assigned to it. 


c. Analytical methods in place vary quite significantly in their results, accuracy and repeatability 


hence are not safe to provide evidence.  
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3. Give a legally acceptable definition for the term “fluorine free”: 


a. Since Fluor-organic compounds are ubiquitously distributed in the environment and across 


technical products including chemical raw materials environment a level of zero PFAS may be 


very difficult to achieve. 


b. Analytics to date is not able to detect a zero content in any matrix and even though numbers for 


LoQ are getting lower they are still always >0.  


c. The legal interpretation of the restriction is on courts and lawyers. We have evidence that both 


are reading and understanding “fluorine free” as fully free of any Fluor-organic compounds 


hence zero content. 


4. Make clear that firefighting foam agents are not subject to the restriction in preparation on the 


general use of PFAS (U-PFAS restriction): 


Although it may not be subject to this restriction we still want to point out that at present it is only a 
comment in the background document to the draft of the U-PFAS restriction that firefighting foam agents 
are not subject to the U-PFAS restriction but are covered by another legislation.  
However, at the end of the law-making process it is the legal text defining the baseline of interpretation 
and it would in our view help, to put a clause in that clearly excludes firefighting foams from the U-PFAS. 


5. Consider defining waste disposal procedures and advise on acceptable disposal techniques: 


We do see a considerable increase of transition projects coming on in the industry and municipal fire 
brigades. The question how and where to dispose of the AFFF waste in a safely and responsible manner 
is coming up in every single one. This question should be answered by the EU Commission/ECHA either in 
the legal text or in a guidance document to avoid waste tourism (which currently is already happening) 
and unfortunate disposals. 
The statement in RAC and SEAC meetings that incineration at 1100°C may not be sufficient to destroy all 
PFAS may be technically correct yet is extremely frustrating and confusing for end users which do want to 
dispose of the waste safely but don’t seem to be given a way how to do so. 


2 Specific Information request by SEAC1: 


2.1 Question 1: offshore installations 


To date no PFAS-free foam concentrates seem to be available providing both alcohol resistance and high 
freeze protection level (lowest temperature for use -10°C or less). Particularly the high level of freeze 
protection is required in offshore installations in the northern areas of the planet (as well as in large cold 
storage warehouses).  


2.2 Question 2: Portable Fire Extinguishers (PFEs) 


EUROFEU Portable Fire Extinguisher Section (PFES) has already in prior communication submitted facts 
and figures to support ECHA’s work on a restriction on PFAS in firefighting foams, which also applies to 
firefighting extinguishers (products: mobile-/handheld portable extinguishers/aerosol generators) 
summarized as - portable fire extinguishers - PFEs- in this document. The term stakeholders is further used 
to summarize affected groups such as manufacturers, distributors and service providers for PFEs. 


                                                            
1 Refers to document rest_pfas_fff_seac_do_information_note_31087_en.pdf 
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With the following EUROFEU strives to clarify and explain facts that shall be 
considered/clarified/explained with further details to adjust SEAC opinion to support a workable PFAS 
transition plan for fire extinguishers (PFE), which ensures to maintain the current level of fire protection 
in the various areas protected with PFEs. 


2.2.1 The term “USED”  


in the regulation (“shall not be used”) in our view needs clarification to prevent misunderstanding in the 
specific context of PFEs: it does not address the normal operation of a PFE in its intended function to fight 
a fire: as soon as a PFE is manufactured (including filling with its firefighting agent) and installed, it may be 
used – operated - in case of fire. 
It could in addition be useful to know that only around 1% of the PFEs in service are activated/operated 
on a fire during their life, which corresponds to a very low consumption of extinguishing agent (a PFE 
containing PFAS has a content of 2 to 5 g of organic fluorine). 


2.2.2 Necessary steps and their time demand  


for a successful transition 
- the development of a fluorine free firefighting agent (F3) capable to meet minimum fire ratings claimed 


in EN standards can take typically several years. Some are now available on the market. 


- develop PFE models/ranges that are capable to effectively work with F3 (which typically takes 


additional one to 3 years after when F3 has become available). Some PFE models are nowadays 


progressively becoming available on the market 


- testing and certification of new PFE-models with F3 in accredited labs and approved by certifying 


bodies: takes typically between 6 to 12 months, however currently increasing due to drastically raised 


demand for new evaluation by labs, who cannot run all tests resulting from the sudden increasing 


demand at the same time, and approvals by certifying bodies. 


The majority of the EU countries require by law the prior approval/certification against European 
standards by an accredited third party/certifying body including manufacturing audits and surveillance 
prior to the placing of PFEs on the market.  


2.2.3 List of advantages and disadvantages of a 5-year transitional period compared to 10 years: 


Advantages: in principle, the shorter the transition period is, the better it is in terms of reduction of 
releases of PFAS. But it should be workable and executable for all parts of the supply chain, including waste 
treatment providers, to prevent unwanted or wild releases if economically or technically non-viable. 
Disadvantages: a short period is anticipating the usual PFE replacement resulting from their average 
normal product life shell (12 years), with a temporarily but strongly increasing demand for PFEs. This extra 
volume of PFEs affects all parties of the supply chain and thus creates high pressure to get enough units 
made. Consequently, this would trigger significant investment in additional production capacities which 
after the replacement campaign are superfluous. 
A too ambitious time line for the transition will lead to importing manufacturing of PFEs from outside the 
EU with the effect to destroying industrial capacities currently located into EU and affecting the grown 
stable competition in the EU by moving business away from small local manufacturers to big international 
groups owning manufacturing sites also outside of EU. 
But if the transition target is set to be workable by EU-manufacturers the effect is to employ extra capacity 
of EU industries creating business within EU. 
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This is the reason why the figure should be carefully analyzed, with situations clearly different from place 
to place within EU (in term of supply chains models and in term of PFEs type mix) 
The numerical impact / extra industrial capacity needs is detailed in a table later in the doc, on the basis 
of a re-examination of the existing figures. 


2.2.4 PFEs that have separate containment for the PFAS-containing foam concentrate  


No available statistics are identifying whether the PFAS in existing PFEs containing PFAS is in “premix” or 
in a separate foam concentrate container. It might represent half of the quantity. 
In any case, should (or when) PFAS (will) be banned, all PFEs containing PFAS need replacement, and likely 
replacement of the complete PFE unit, not only the extinguishing media.  
The specific matter is whether a separate foam concentrate container would impact the urgency of the 
PFE replacement: separate PFAS containment is facilitating the waste collection, storage and treatment 
and thus prevents unwanted or accidental/wild/hidden PFAS releases. 
Such particular design would accordingly justify a longer transition period for concerned products. 
Note: the option to “only” replace the extinguishing media in a PFE from PFAS containing by F3 is not valid, 
even when PFAS is in a separate foam concentrate container: approvals are fully different. Consequently, 
the whole PFE unit shall be replaced. 


2.2.5 Non-foam PFE that can be supplied and would be allowed for use instead of existing PFAS-
containing PFE:  


In most EU countries, it is regulated by the law which type of PFE using which extinguishing agent (powder 
or CO2 or water based/foam) shall be used for what application/market segment (industry; transport; 
offices, etc.). Thus, allowing for an interchange of foam-PFEs with other PFEs containing other types of 
firefighting agents would require a Union-wide alignment of local laws across all member states, which is 
highly unlikely and would take a very long time. Additionally, national authorities involved in the law 
making may not be at the same level of understanding of the PFAS situation compared to EU authorities 
which could jeopardize the need for a strong EU regulation. 
A second and even more important point is in the fact that other extinguishing agents in many cases are 
technically not applicable in the environment a foam portable is installed (e.g. dry chemical powders have 
limitations to what kind of buildings/use-environments that are applicable). 
For these reasons the proposal to consider PFEs containing other types of firefighting agents to replace 
foam-PFEs simply does not work, because it would conflict with existing regulations. 


2.2.6 Importing PFAS-free PFE (foam and non-foam) from outside the EU to facilitate a quicker 
phase out of PFAS-containing PFE within 5 years: 


It clearly cannot be the aim of EU authorities to seriously consider relocating the sourcing of European 
PFEs to outside of the EU. 
The EU’s production capacity for PFEs including a realistic growth (see below) will not be sufficient to 
manufacture enough PFE units in the proposed 5 years’ time frame to replace all foam PFEs which need 
to be replaced. Hence the only alternative is to extend the transition period up to at least 7 years (see next 
paragraph). 


2.2.7 Justification of why manufacturers cannot supply enough quantity of PFAS-free PFE for 
replacement of existing PFAS-containing ones within 5 years 


It is agreed amongst our members that any increase of production capacity above of 20% would involve 
major investments in construction, machinery and manpower for only a short term.  
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Based on the figures provided earlier, the proposed 5 years transition period is representing for some EU 
countries where significant EU industries are located a temporary production increase of around 70% ! [36 
% in average within all EU countries]. The gap is definitely not manageable. 
Now, revisiting the industrial impact data, a transition period of 7 years instead of 5 years could eventually 
be envisaged (7 years would mean a temporary capacity increase of 36 % for concerned local industry 
compared to the 70% raise to accomplish a 5 years transition. (19% in average within all EU countries)), 
which is already very challenging.  
EUROFEU  ubmits further data to support this in a confidential table. 
Moreover, considering the very small quantity of PFEs that are really operated to fight on fire before their 
end of life (typical estimation around 1%), the impact of the real PFAS final consumption is obviously 
marginal. 


2.2.8 The manufacturing capacity to make PFAS-free PFE is the same as the one of PFAS containing 
PFE, but this will require: 


- PFAS-free PFE testing and approval/certifying processes being completed. (see earlier comment on 
current demand on EU testing labs and certifying bodies exceeding their capacities by far, thus 
increasing the lead times on tests reports and approvals.) 


- a complete cleaning or replacement of the manufacturing equipment due to PFAS contamination. 


2.2.9 Possibility to revise (national) building codes currently favoring the installation of PFAS-
containing PFE even in locations where no class-B fire is expected. 


The way this question is raised is misleading: current building codes in various EU countries do not 
promote or favorize PFAS containing PFE but focus on the level of fire efficiency and/or volume of 
firefighting agent/number of PFE-units needed where risks of multiple fire classes are likely to occur.  
It is essential to keep fire safety protection at least at its existing level. 


2.2.10 Earliest appropriate time point at which the placing on the EU market of new PFAS-containing 
PFE can be abandoned. 


We consider a timeline of 18 months for a stop of placing on the market of new PFE-units still containing 
PFAS being manageable without interfering with a fair global competition amongst manufacturers. A 
shorter time line (i.e. 6 months after entering into force) would result an interference with the competition 
situation in the EU to the benefit of non-EU suppliers. However, the local impact of this situation varies 
from one EU country to another. Some are already marketing a majority of FF PFEs where some others are 
only starting the process and some are delayed because of the labs and certifiers’ congestion. 
We consider a balanced position to be a general stop of placing new PFAS-PFEs on the market not less 
than 12 months after entry into force of the regulation. 
It is true that many suppliers of PFE have already considerably increased their offer of PFAS-free PFE, 
however a significant proportion of buyers also consider the need to know the exact content of the 
published regulation (thresholds, methods for measurements, transition periods durations etc) BEFORE 
taking decision to change their purchase policy, which is also understandable and cannot be ignored. Point 
is also that for some economical operators (distributors; re-sellers), price is an argument if not the main 
argument. 


2.2.11 Advantages and disadvantages related to the higher limit value 


More than the actual limit value itself, the way the PFAS content is analyzed in firefighting foam 
concentrates or PFAS containing extinguishing media shall be practicable and reliable to enable all 
stakeholders to prove their compliance. At this time, the fact that no approved method for measuring PFAS 
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in firefighting foam is available is a real delaying factor for stakeholders to anticipate the draft regulation. 
Moreover, it opens the door for unproven/incorrect statements which have the potential hence could be 
used for distortion of competition. 
 
Concluding from the above EUROFEU urges you to consider the following to make the transition 
successful, as fast as possible and without exporting EU economy to outside EU: 
1. Set the general time limit for manufacturing and placing on the market of new PFAS-containing PFEs 


to 12 months a.e.i.f. of the regulation. 
2. Allow a transition period (after any regulation publication) for replacing existing fire extinguishers 


in service of at least 7 years and consider possible tolerance up to 10 years where the PFAS 
concentrate is in a dedicated separate container. 


3. applications where fluorine alternatives firefighting agents are to date still under development: such 
as: polar solvents fires and low temperature environments requiring temps below 0°C (up to -30°C). 


 
 
Best regards 
 


 
Dr. Wolfram Krause 
Secretariat General 
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Annex 1 


Permitting process:  
The process flow as proposed originally: 
The process proposed by EUROFEU was at the time developed and agreed with user organisations like 
the organisation of the mineral oil industry, refineries and fuel storage facilities and as well agreed by 
the representative of the WFVD present in the meetings.  


The process attempts to provide a flexible, yet challenging way for users to transition away from AFFF 
and likewise enable authorities to a) collect hard and very up to date data on the stockpile, consumption 
and use of AFFF, b) directly lead transition processes by adopting the pace of it to the improving state of 
the art and finally have sound enforcement controls by managing the permits. 


The basic idea is that only SEVESO Sites can apply for an approval (which filters off any other uses but 
those which are covering a certain risk). The application requires a sound justification why an extended 
use of AFFF is required for the site, a strict PFAS management plan (including exact data on the foam 
agents sourced, stocked and used, …) plus a very clear transition plan with measurable milestones against 
which the site management will be held accountable  


The approval would piggy-back on the SEVESO permitting and surveillance practise – in other words only 
adds one “paragraph” to the list of requirements SEVESO sites have to prove meeting. The permitting 
authority can then based upon the deliverables grant a timed derogation or not. The derogation – 
according to our proposal – would be time limited to one maximum two years after which the applying 
site has to go through the entire process again. Finally - and this is where we do see the biggest benefit 
for the legislator’s interest to phase out as quick as possible but ideally without creating a risk – the 
legislator/authorities can adopt the permitting requirements flexibly to the progress of technology: the 
more SEVESO sites successfully transition the harder it will be for the remaining ones asking for a 
derogation to justify that.  


The activities in the fire protection industry and its user base over the last ten to fifteen have very clearly 


shown that whoever can transition will transition as quick as possible for one or more of the following 


reasons: 


 the user base of firefighting foams (the using industry) has no general interest whatsoever to 
maintain a continuous use of AFFF if it is already clear, that these products will be banned in the 
near future 


 the user base in particular has no interest to waste financial resources for reinstalling a product 
which will very likely will never be in service for a normal AFFF-life span (~10-20 years) 


 users are concerned of reputational damage resulting from non-justifiably releases/uses of AFFF 


 users have no interest to undergo a difficult permitting process which holds a load of data 
collecting and reporting responsibilities for them unless well balanced against serious economic or 
risk concerns in case of an immediate transition 


 and most important: the users are well aware of the legal and financial liabilities which come with a 
release of fluorinated compounds into the environment independent of the legal limits now that is 
common knowledge that these compounds are, or shall be banned and why. 


Although in the RO3 – holding a fixed end date – some of the above may as well apply there is in general 
no incentive to move any sooner than legally required. 
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That said in our view the RO4 not only offers an incentive to change asap but also offers the flexibility for 
those sites to extend their AFF use under clear constraints and preconditions, that are under technical 
and/or economic pressure. Finally, it offers the advantage for the legislator/authorities to make the 
improvement of the technical state of the art the key driver for transitioning away from AFFF in a much 
safer mode as sites in trouble can be given access to this technology for a certain time.  
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Table 1:  Recommended foam flow rates for a fluorine fire-fighting foam concentrate  depending on 


the size of the liquid hydrocarbon reservoir for direct foam application (approximation based on tests 


performed with a 12m test tank, LPM/m2 = L/min/m2) 


 


Table 2:  Recommended foam flow rates for a fluorine-free fire-fighting foam concentrate  depending 


on the size of the liquid hydrocarbon tank for direct foam application (approximation based on tests 


carried out with a 12m test tank, LPM/m2 = L/min/m2) 


 


  


Note: Source of these data:  JOIFF -JCI Webinar  Non-Fluorinated Firefighting Foams Large Scale 


Testing For Tank Fire Applications on 19 th April  2023.  
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2 SEAC Opinion Submission 


Executive Summary 


Oil Technics appreciates this opportunity to make a submission to ECHA, 


regarding the SEAC (Socio-Economic Assessment Committee) draft opinion 


on the proposed restrictions of PFAS in firefighting foams. This submission 


provides detailed evidence for an extension to the proposed transition period 


for Offshore Installations to 10 years with review, since it is at least if not more 


onerous than fires on Seveso III sites, because they are: 


• Congested and confined multi-level hazardous facilities. 


• accommodation adjacent to hazardous areas. 


• limited personnel escape options with little separation distances from 


  safe and hazardous areas.  


• fires spread quickly offshore (aided by wind) requiring the most effective 


  agents to prevent rapid escalation and life loss. 


• Fluorine Free Foam (F3) alternatives cannot deliver required fire  


  performance functionality when seawater (only available water supply 


  offshore) and non-aspirated or very low expansion delivery devices have 


  to be used (necessary to combat adverse effects of wind). 


• Disproportionate shut-down, re-engineering, clean-out costs while  


  compromising designed life safety and infrastructure protections. 


• Limited remaining operational life of offshore installations as society 


  increasingly transitions to a fossil free energy future. 


SEAC is requested to re-consider the evidence provided to justify increasing 


its transition period to match the 10years with review given to SEVESO III sites, 


as the risks to lives under these challenging operating conditions are at least 


as severe as Seveso III sites, possibly more so, due to the congested and 


constrained limitations for escape to safe areas and the speed with which fires 


can escalate in constant wind conditions prevalent offshore. Only seawater is 


available for firefighting operations in winter temperatures that often drop to -


18oC in North Sea and Baltic areas. There are no known F3s available which 


are UL162 listed for approval under such onerous operating conditions. 


 


A. Background  


Much work has been done by foam users and the fire industry to control, restrict and 
prevent legacy C8-PFAS foam use and prevent any foam discharges to the environment. 
This is focused on collection and containment wherever possible, with firefighter training 
principally using PFAS-free or Fluorine Free Foams (F3s)1,2. Where not possible, only 
alternative more benign high purity short-chain C6-PFAS foams are used which are 
collected, contained and disposed of safely according to Jurisdictional requirements. C6-
foams are categorised not bioaccumulative nor toxic3,4, with a short average 32day half-
life in humans excreted in urine5 (compared to 3.8, 5,4 and 8.5 years for PFOA, PFOS 
and PFHxS respectively6). Very different from legacy C8 foams - breaking down to 
PFOS, PFHxS and PFOA which ceased manufacture by 2002-37, are POP listed under 
the Stockholm Convention, and have already been widely replaced across EU, 
preventing this historic problem from being perpetuated. Legacy fluorotelomer foams 
breaking down to small amounts of PFOA also ceased production in 2015 under the US 
EPA PFOA Stewardship program8.  
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Body loadings of legacy C8-PFAS can increase to levels of concern with increasing 
exposure, hence their earlier tight restrictions on use in most places and banning from 
use across EU, which is not the case with short-chain C6-PFAS. The US Centre for 
Disease Control’s (CDC) latest 2017-18 PFAS in blood serum survey9 of the whole 
US population confirmed that PFOS and PFOA concentrations had declined by 32% 
compared to the 2011-12 survey results9 covering all age groups and demographics 
across the US population. CDC found the main C6 breakdown product PFHxA was 
not detected within blood serum from any age group or demographic in the US 
population9, despite inevitable exposure from the plethora of consumer items 
containing them from medicines, cosmetics, furnishings, clothing, electronics, 
computers, food packaging, glossy magazines, mobile phones, even dental floss10. 
Presumably due to short human half-life before excretion in urine5.  


Since early 2016 all leading fluorinated firefighting foams contain only high purity C6-
PFAS fluorochemicals (earlier in some cases - which fully comply with EU regulation 
2017/100011. 


 


This allows their continued use, especially offshore where no known equivalent 
functionality can be provided by any leading F3s, which as Swedish research 
shows21, usually struggle with impaired fire performance using seawater. UL162 
listing12 and our own testing evidence confirms F3s are usually too viscous to be 
accurately proportioned at 1% under operating conditions of -18oC, required offshore 
in both North and Baltic Seas, during winter. 


The offshore industry relies on these C6-foams continuing to be accepted for use 
during emergency fire incidents in EU, as they are in most places. Unless that 
changes, if the existing transition restriction in SEAC’s draft opinion on PFAS in 
Firefighting Foams becomes implemented, it would prevent the rapid fire control relied 
upon offshore to retain current low rates of fire impacts.  


SEAC recognises these issues as very valid concerns in its draft opinion (p49)13 
stating “However, as explained in Table 9, there is a concern that the transition times 
proposed by the Dossier Submitter might not be sufficient to ensure the development, 
full testing and adoption of alternatives suitable for the most challenging types of fires. 
Given the potential very high impacts of even a single catastrophic fire on 
human health and the environment, the proportionality of the proposal is 
uncertain if risks of such catastrophic fires are not kept as low as they are 
currently. SEAC recommends in this context to adopt a no-regret strategy; that 
is, a restriction option that remains justifiable whether catastrophic fires take 
place or not.” 


SEAC’s draft opinion13 also clearly confirms (Section 1.2, p9-10) that “Regarding the 
transition periods proposed by the dossier submitter, SEAC considers that some 
transition periods may need to be extended, however, SEAC lacks detailed 
enough information to recommend a specific length.” This submission’s evidence 
provides such detail. 


The accompanying Information Note14 specifically confirms information requests 
considered relevant to this proposal’s evaluation includes: 


“1. SEAC would welcome further information on the availability, technical 
feasibility and implementability of alternative PFAS-free firefighting foams in 
the following sectors/activities: 


 a. offshore exploration and exploitation,  
 b. transport of flammable liquids in pipelines, 
 c. (bulk) transport of flammable liquids on rail and road, 
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 d. Temporary storage directly related to transportation of dangerous 
     substances, 
 e. “Neighbouring establishments” as defined by Seveso Directive (an 
      establishment that is located in such proximity to another establishment so    
      as to increase the risk or consequences of a major accident). 


 


This submission provides the clear evidence to justify a transition extension to at least 
10 years (with review) is necessary, to avoid jeopardising existing life safety and 
critical infrastructure protections offshore, while maintaining the current reduced risk 
of catastrophic fires occurring. 


 


B. Activity:         Offshore installations  
 Transitional Period:  extension to 10-years - as equivalently 
          challenging hazards to Seveso III sites.  


We are encouraged by SEAC’s draft opinion13 confirming “SEAC considers that for 
some applications in industrial facilities and in the defence sector an appropriate 
performance level of fluorine-free alternatives at the end of the transition 
periods proposed by the Dossier Submitter has not been fully demonstrated.” 
We welcome this acceptance and consider that the sector of Offshore Oil and Gas 
Installations (ie. including: offshore drilling/jack-up rigs and drilling barges; fixed/semi-
submersible offshore oil/gas production and accommodation platforms; spar 
platforms; associated helidecks; FPSOs [Floating Production, Storage and Offloading 
vessels]; drill ships; tug boats; offshore supply vessels; associated pipelines; storage 
etc.) is a key area of industrial facilities where an appropriate F3 performance level 
cannot be demonstrated (particularly low temperature use in seawater with non-
aspirated delivery devices), thereby placing lives under increased risk unless a 
transition extension is granted. This should be equivalent to Seveso III sites (ie. 10 
years transition with review), as offshore operations are at least equally challenging to 
Seveso III (upper and lower tiers). The evidence justifying this extension follows in 
this submission. 


This offshore sector suffers from the following hazards and obstacles not 
currently addressed by F3 alternatives: 


• space and weight limitations. 


• inadequacy of approval testing. 


• lack of existing relevant approvals. 


• lack of verified fire performance during realistic challenging major fires 


within specific sectors. 


• complexity, cost and ‘down-time’ required during system transition. 


• inability of re-design to meet fire protection requirements because of:  


  a. seawater use. 


  b. high winds. 


  c. extreme operating temperatures.  


  d. higher application rates. 


   e. extra concentrate storage. 


  f. forceful, non-aspirated applications. 


  g. risk of overflowing containments. 


  h. excessive costs of clean-out, re-design, retro-fits 


                            which still do not meet existing life safety   


          protections. 
    i.  significant Installation decommissioning by 2030. 
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C. 10-year extension justified for the following reasons: 
 


1. The draft opinion13 cautions that “SEAC has some concerns that other 


industry/economy sectors than Seveso installations could represent a challenge 
for fighting fires without PFAS foams (transportation of hazardous 
chemicals/goods; non-Seveso sites in the vicinity of Seveso sites, etc.).”  
 
SEAC is correct. This concern should include Offshore installations which arguably 
have at least as challenging an application as Seveso III sites, perhaps more so 
since they are confined spaces with limited opportunity for personnel to move away 
from fires, which could spread rapidly, given the usually multi-level, highly 
congested nature of these platforms where escalation occurs rapidly, often driven by 
high winds, requiring forceful application of non-aspirated foam spray (at typically 3-
4:1 expansion) to reach the target areas for protection. 
 


2. Offshore installations predominantly use C6 AFFF LF (Low Freeze 
version) and C6 AR-AFFF LF firefighting foams for the range of hydrocarbons 
(Crude Oil, Condensate, Jet A1, Diesel, Asphaltine etc.) and polar solvent fuels 
(mostly Methanol) found on offshore platforms, and proven effective under testing 
standard UL16222,12 (Underwriters Laboratories) verifying acceptability, because the 
foam is tested under critical application rates at low temperatures and using 
saltwater (representative of operational seawater) with specific non-aspirated/low 
expansion delivery devices (≤5:1 expansion) representative of conditions and 
devices used offshore. NFPA Research Foundation’s 2022 Fire Service Roadmap 
report15 confirmed “The research conducted to date suggests that FFFs tend to 
lose effectiveness when discharged through non-air-aspirating nozzles that 
produce lower aspirated/aerated foam with expansion ratios less that 4-5 
(generally speaking).” We understand there is no F3 alternative which currently 
meets the existing C6 AFFF LF capability requirements at 1% (required for 
space/weight saving) and 3% foam concentrates, nor has passed the existing 
UL162 seawater accreditation12 under necessary operating conditions down to -
18oC widely experienced in EU, UK and Norway during winter.  
 


3. The US Department of Defense (DoD) in Jan. 2023 issued a new 
Fluorine Free Foams (F3s) fire performance test standard MIL-PRF-
3272516 for, but this is specifically designed for land-based use using freshwater 
only, and is not accepted for Naval use, clearly indicating that F3s meeting this 
specification are not suitable for application in sea water because they are 
significantly less effective i.e. UNSUITABLE. Any such MilSpec qualified F3 will also 
have to carry a warning label “This product is not authorised for US Navy Ship 
Board Use.” This standard also seems considerably weakened by:  


 


• Single 50ft2 (4.64m2) fire test uses 3gpm nozzle [50% higher application rate] on 
Jet A1 and freshwater (not seawater and 2gpm nozzle on gasoline as AFFF 
MilSpec– a much harder test) - potentially placing lives at increased risk. 


• Allows 2 passes from 3 attempts (only 66% success) per test - eroding safety 
factor from 100% pass rate currently. 


• 28ft2 (2.6m2) fire tests use Jet A1 with 10sec preburn - unrealistically short, 
avoiding heat build-up (not gasoline with 10sec preburn - tougher) 


• Only one 28ft2 (2.6m2) fire test with gasoline, 2gpm nozzle, 60sec preburn, 60sec 
extinction, 240sec burnback – freshwater only (not gasoline, 2gpm nozzle, 10sec 
preburn, 30sec extinction and 360sec burnback with fresh and seawater). Probably 
not tough enough? 


• Burnbacks start after 30secs (not within 60 secs implying 55-58secs for AFFF 
spec.) – easier to pass. 


• Dry Chemical compatibility uses JetA and freshwater (not gasoline and 
SEAwater) - also easier to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much 
easier to pass at 5oC - unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance. 
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• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for MilSpec 
AFFFs at 25oC). NO requirement at 5oC - more relevant operationally , when 
AFFF MilSpec is 20cs at 5oC). 


• Corrosion rates now tested with 10% F3, diluted in 90% seawater! (not 90% 
AFFF diluted with 10% seawater) – so presume seawater is less corrosive than F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with 
more tolerant Fathead Minnow specified – a pollution tolerant species (not 
LC50 requirement of 500ppm with more sensitive Killifish in AFFF MilSpec). How 
good is that for our environment, when far more F3 is likely used? 


• F3 PFAS content <1ppb - potentially unrealistic - when five leading F3s each 
tested 10-87ppm TOF (Total Organic Fluorine – virtually all PFAS) by FAA in 
Jul.2022 report24 (using US EPA 537.1 method29). 


• NO F3s are currently QPL qualified17 (at early May 2023), yet 10 C6-AFFFs are 
QPL qualified19 under existing MilSpec 24385F18. 


 
  Performance cannot be compared to the existing Defense standard MIL-PRF-


24385F(SH)v4, 202018 which also permits F3 use offshore - providing any such F3 
has been qualified by passing ALL the detailed fire performance tests in fresh and 
saltwater required by this specification19, but none has so far. Evidence from US 
Naval Research Laboratory’s (NRL) 2020 report20 on F3 fire testing over a 28ft2 
(2.6m2) pool fire of gasoline confirmed “Performance of the fluorine-free foams 
improved when the fuel was switched to heptane and when the solution application 
rate was increased from 2 gpm to 2.5 gpm with both fluorine-free foams 
extinguishing the fire in 31 seconds.” Also “A significant improvement in fire 
suppression over gasoline was not seen for the fluorine-free foams when the liquid 
application rate increased from 2.5 to 3 gpm.” NRL concluded20 “The inability of 
the foams and concentrates to meet critical extinction and property metrics 
for military qualification testing indicate the difficulties of utilizing these 
commercial products for Navy operations [ie when seawater is used – like 
Offshore].” 


 
 


4.     Sweden’s Research Institute (RI.SE) conducted extensive fire 


performance testing on eleven F3s (Dahlbohm, 2022)21. It concluded 
“Testing in seawater generally prolonged [F3] extinguishment times, or 
prevented extinguishment.” It also established that when seawater was used only 
two F3s extinguished (2min47s and 4min11s), Nine F3s did not extinguish (EN1568-
3). Continuing21 “This is assumed to be due to interactions with the fuel 
causing rapid breakdown of the firefighting foam.” It also confirmed21 “The 
more forceful [F3] application, the greater the fuel pick-up.” None of 11x F3s 
was able to meet the 10min 25% burnback time (EN1568-3), only one F3 
exceeded this 10min requirement when used at an over-rich induction rate of 4.5% 
admixture (of nominal 3% foam). It concluded21 “All the findings and conclusions 
point out the importance to perform tests as close to the real fire hazard 
situation as possible.” 


 


5.    Part of the reason F3s have been unable to achieve this UL162 fire test 
approval22 is because F3s are generally more viscous at room temperature, 
becoming thicker, even solid or semi-solid as temperatures drop below freezing. 
Research by Batelle (US Dept. Energy) in 202028 assessed seven commercially 
available PFAS-free Foams (F3s) finding that F3 viscosities up to 
90,000centistokes(cs) were possible, although significantly reduced in warmer 25oC 
conditions. The new F3 MilSpec limit16 is 300cs at 25oC, but no requirement at more 
important 5oC (AFFF requirement is 20cs at 5oC18). This is not representative of 
most commonly occurring offshore operational conditions. It could cause reduced 
proportioning or potentially complete blockage at low operational temperatures. 


  Therefore, F3 users are increasingly likely to experience viscosity issues causing 
incomplete mixing and reduced proportioning accuracy, especially at lower 
operating temperatures. Many F3s are unable to operate effectively even at -5oC. 
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Only one of the 70 or so currently available F3s we know of, has a UL 162 listing12 
at -6oC. None has achieved UL162 approval12 with seawater at -18oC, necessary to 
proportion effectively offshore. 
 


 


6.    F3 foams are incompatible for mixing with any other F316,23, so they 
cannot be mixed, which prevents mutual aid collaboration amongst platforms nearby 
during emergencies, even across different operators, which is currently the case. 
This is an important mutual aid consideration offshore, which would be lacking 
during any major fire emergency were F3s forced into use. 


 
 


7.    F3 studies conducted by US Federal Aviation Administration (FAA) in 
July 202224 confirmed that dry chemical powders (notably potassium bicarbonate 


widely used throughout aviation including helidecks offshore) reduced performance 
of all seven leading F3s tested under MilSpec and ICAO Level C protocols against 
two C6-AFFFs. This testing highlighted “Overall, none of the tested FFF 
candidates can be considered a direct replacement for AFFF without 
compromising the efficacy of fire extinguishment.” Also “All the tested FFFs 
exhibited reduced performance with the application of dry chemical. … Since 
dry chemical is a common auxiliary agent and many ARFF vehicles have dual-
agent turret nozzles, this quality may pose significant safety issues in a real-
world response.”…“Additionally, surface burning was a commonly observed 
trait of the FFF candidates that is typically not observed with AFFF.” This 
testing also confirmed “extinguishing the fire on the edges of the fire pans and 
preventing reignition in these areas was generally more difficult with the FFFs 
than the AFFFs. In the manual application evaluations, this difficulty was more 
evident and was amplified by the application technique and cohesivity of the 
foam blanket.” Testing confirmed F3s did best in over-rich (15%) MilSpec tests 
of 3% concentrate. 


  
 FAA reported24 that “A direct discharge into the pan or change in direction of 


application frequently caused fire reignition in areas of the pan that were 
previously extinguished or pulled the entire foam blanket away from other 
areas, causing reignition.” which could have serious consequences offshore as 
foam blankets are frequently disturbed and blown around changing their direction by 
wind. These test findings led to FAA issuing a Cert Alert (Oct.21)25 of public safety 
concerns confirming “…interim research has already identified safety concerns 
with candidate fluorine-free products that must be fully evaluated, mitigated, 
and/or improved before FAA can adopt an alternative foam that adequately 
protects the flying public. The safety concerns FAA has documented include: 


• Notable increase in extinguishment time; 


• Issues with fire reigniting (failure to maintain fire   
              suppression); and 


• Possible incompatibility with other firefighting agents,  
  existing firefighting equipment, and aircraft rescue   
  training and firefighting strategy that exists today at Part 139   
  air carrier airports.” 


      These same concerns similarly apply to helidecks offshore. 
 
 


8.    There is little research data on the effectiveness of F3 foams used 
within non-aspirated systems especially against wind, when sea water is used, 
i.e. Risk of failure increases significantly. NFPA’s Research Foundation reported in 
202026 that “[F3] Expansion ratios of 3-4:1 required double the density of 7-8:1 
expansion applications.” Existing fire systems equipment is integral to offshore 
structures and not easily removed, cleaned or replaced as it is designed specifically 
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to combat the problems of wind while effectively controlling fires fast. Space and 
weight restrictions apply offshore, so adding concentrate for higher application rates 
and heavier higher aspirating delivery devices (to be blown away by wind) is not a 
practical or economic option. This would result in likely unacceptable increases in 
exposure of lives to loss and increasing risk of catastrophic fires by removing vital 
existing protections delivering unacceptable risks of increased harm. 


 
 NFPA-RF also confirmed26 that (paraphrasing) ‘F3 was not a ‘drop-in’ 


replacement for C6 AR-AFFF even using freshwater as individual products 
varied significantly, making it difficult to develop ‘generic’ design 
requirements.’ This research also concluded26 “From an application rate 
perspective, the FFFs typically required between 1.5 to 3 times the application 
rates to produce comparable performance as the baseline AFFF for the range 
of parameters included in this assessment.”   There is no extra space or weight 
allocation for 2 or 3 times more foam volume on offshore platforms. There is also 
very little evidence of F3 effectiveness in major industrial fires and no evidence of 
F3 effectiveness offshore. 


 
 


9.     The current NFPA 403:2018 Standard for Aircraft Rescue and 


Firefighting Services at Airports32 Annex B.6 explains… “There has been 
limited full-scale testing of ICAO C foams, but tests to date have reflected 
extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 
gpm/ft2 (3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate 
requirement for AFFF meeting MilSpec in NFPA 403 is 40% higher.”  


 
 This raises a BIG question:  …Are alternative ICAO Level B/C F3s still 


effective at this low 40% safety factor under challenging operational 
conditions? …considerably less than existing double or triple safety factors 
currently used by ICAO Level C/US MilSpec approved C6-AFFFs?  


 
 Annex B.6 continues “Airports adopting ICAO foam concentrates should 


evaluate equipment requirements any time a switch to a new manufacturer of 
foam concentrates is considered. 


 
 Therefore, starting with 2018 edition of NFPA 403, the following application 


rates by test standard are used: 
 
 (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
 (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
 (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
 This is of particular concern to SEAC…and ICAO, when extensive comparative 


fire testing confirms F3s deliver inferior fire performance to C6-AFFFs and may 
require typically 2-3times higher application rates to even extinguish test fires on 
volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming NFPA’s 
recommendation for operational use at 7.5L/min/m2 or above for ICAO Level B 
approved F3s across EU (not 5.5L/min/m2 as currently)? This would add substantial 
exra foam storage on helidecks offshore where space and response times are at a 
premium when saving lives. We should also consider that F3s in Dubai were 
probably applied well above this 5.5L/min/m2 application rate, after F3 was found not 
to be working effectively, yet still extinguishment was unachievable and the aircraft 
burned out after 16 hours33. 


 
 Is it SAFE for Offshore platforms and European airports to be using ICAO 


Level B F3s at just 5.5L/min/m2 application rates, when NFPA 403:201832 is 
recommending ALL ICAO Level B approved foams be used operationally at 
7.5L/min/m2 minimum, as a requirement to avoid compromising risks to life 
safety? 
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 This also justifies a 10-year transition extension (with review) for Offshore 
Installations where helidecks are almost universally operated with personnel year-
round. 


 
 


10.  Aviation fire comparison33,34 


 This Dubai aircraft fire has direct relevance Offshore, because there are numerous 
helicopter flights transporting personnel to and from platforms, day and night, year 
round, in often difficult weather conditions, which were also faced in Dubai. This is 
placing unacceptably increased risks to life safety, particularly in storms and 
winter when F3s may be very viscous, even semi-solid, so unable to be 
proportioned effectively. This could prevent any rotary aircraft fire from being 
controlled or extinguished, leading to potentially catastrophic outcomes. 
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11.   Because of the tenacious way that fluorosurfactants can adhere to 
storage tanks, pipework and equipment, any transition to F3 is likely to be 
economically prohibitive. It is not just the cost of clean-outs to 1ppm and lacking 
performance, but equally importantly the substantial financial loss of offshore 
platform operation during required shut-downs, realistically for 2-3 weeks during 
retro-fits and clean-out, on every platform - cleaning, re-designing pressure losses, 
engineering changes to piping configurations, retro-fitting equipment, changing to 
larger delivery devices and re-commissioning to provide a system which probably 
does not deliver existing levels of safety protection. This would leave everyone on 
the platform exposed, more vulnerable to lives lost in major fire emergencies, which 
is socially and ethically unacceptable. The Norwegian Oil and Gas Association 
comments in SEAC’s draft opinion13 confirmed “these shut-down costs at 2million 
Euros/day per offshore platform”, a similar figure to that expected for a platform 
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shut down in UK’s offshore energy sector. This makes transitioning to F3 across all 
offshore installations (even a single one) prohibitively expensive, without providing 
guaranteed equivalent functionality to existing C6-AFFF-LF systems, nor proven 
effectiveness in major fires. 


 
 


12.   The EC’s Feb.2022 “Study on Decommissioning of Offshore Oil and 
Gas Installations”27 confirms that “In the EU, UK and Norway, an increasing 
number of offshore oil and gas operations are approaching cessation of production 
and decommissioning as further exploitation of the reservoirs is no more 
economically viable. Decommissioning is expected to accelerate due to the ongoing 
shift from fossil fuels to renewable and low-carbon energy sectors and the resulting 
decreased demand for oil and natural gas.” Also “Although decommissioning in 
the EU will not be completed until at least 2050, the costs are high now and it 
is estimated that €4.8bn will be spent in the EU-27 on decommissioning of oil 
and gas infrastructure in 2020-2030.” 


         It therefore seems unreasonable to expect offshore platforms due for 
decommissioning by 2030 to now undergo an F3 transition in 2028-9, involving 
exceptional unnecessary additional costs to the decommissioning which is 
uneconomic, disproportionate and unjustifiable. A 10-year extension would correct 
this oversight. 


   


13.   FAA Research calculating firefighting agent quantities for aircraft 


crash fires in 201243 found aircraft composite materials behave differently. It 


cautioned: 


•  There is also potential for re-ignition of a fuel fire from smoldering 
fuselage composites.” These are widely used in helicopters as well as fixed 
wing aircraft, so has relevance for offshore installations. 


• It referenced US Military graphite/epoxy/carbon fiber composite testing, finding 
“this composite would self-sustain combustion in as little as 2.5 minutes 
of exposure to an external pool-type fire. …The pool fire was easily 
extinguished in all tests. However, extinguishment of the composite 
combustion was not as easy. The surface flames were readily extinguished, 
but smoldering composite combustion was already established.”  


• “To extinguish …fire fighters applied a continuous stream of AFFF 
directly on the composite material. After applying AFFF for 3 minutes or 
more, the smoldering composite combustion was extinguished.” Such re-
ignition sources further expose F3 vulnerabilities, without vapour sealing 
additives. 


 


14.   The current NFPA 403: 2018 Standard for Aircraft Rescue and Firefighting 
Services at Airports44 Annex B.6 explains…  


•  “There has been limited full-scale testing of ICAO C foams, but tests to 
date have reflected extinguishments on Jet A within 1 minute at ICAO 
Application rates of 0.992 gpm/ft2 (3.75L/min/m2). The 0.13gpm/ft2 
(5.5L/min/m2) application rate requirement for AFFF meeting MilSpec 
in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still 
effective at this low 40% safety factor operationally? when 
considerably less than existing double or triple safety factors currently 
used by ICAO Level C/US MilSpec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates 
should evaluate equipment requirements any time a switch to a new 
manufacturer of foam concentrates is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following 
application rates by test standard are used: 


 
  (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
  (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
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  (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO when extensive comparative 
fire testing confirms F3s deliver inferior fire performance to C6-AFFFs and may 
require typically 2-3times higher application rates to even extinguish test fires on 
volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming operational use at 
7.5L/min/m2 or above potentially for ICAO Level B approved F3s (not 5.5L/min/m2 
as currently) – not only for helicopters on offshore installations, but also civil aviation 
fixed wing aircraft operations across Europe.  
 
Is it SAFE for European airports and heliports to be using ICAO Level B F3s at 
just 5.5L/min/m2 application rate, when NFPA 403 is recommending ALL ICAO 
Level B approved foam be used operationally at 7.5L/min/m2 to avoid 
increasing risks to life safety? Who is liable should a tragedy happen? 


 
 This justifies a 10-year transition extension (with review) for offshore installations 


where helidecks are almost universally operated, but also marine shipping with 
helicopters stationed or visiting (eg. cruise ships, research vessels, supply ships and 
others), plus civil aviation and defence.  


 


15.  Offshore sole sourcing of specific F3 alternatives will be a likely 
enduring problem, as quick AFFF replenishment is currently critical (which can 
involve other AFFF brands, providing they are listed to the same seawater at -18oC 
approval under UL16212,22). FAA’s Cert Alert in Jan 202323 confirms the New F3 
MilSpec 32725 warning label16 that ‘each F3 agent should not be mixed with others’ 
(even from the same manufacturer - (supported by manufacturers own 
recommendations30), which cannot be changed to avoid unexpected reactions, 
separation or premature performance issues in storage. Each system therefore has 
to be designed for a specific F3 agent, and disposed of similarly to AFFFs. 
Manufacturers also recommend31 “preventing entry of F3 to sewers and public 
waters.” NFPA Research Foundation’s 2022 Fire Service Roadmap15 endorses this 
“Although these new foams are being developed and implemented as 
environmentally friendly AFFF alternatives, the industry trends will require 
collection and disposal of these products in the same manner as AFFF is 
being handled today. So unfortunately, the ability to train with these foams 
will have the same cost burden as the legacy AFFFs requiring special facilities 
and waste containment/collection.” This could be a major issue even during or 
following smaller fires (as well as major fires), adding potentially severe delays and 
shut-down costs, before platforms could again become operational. F3s are widely 
regarded as also incompatible with other F3s and existing AFFFs.  


 
16.  Re-training ALL Offshore personnel (as everyone has to undergo basic 


fire training) to un-learn currently ‘instinctive’, semi-automatic 
emergency responses, adds huge cost 


 Re-training firefighters to do the opposite of what many have found instinctive over a 


life-time will be very challenging, time consuming and expensive as NFPA-RF’s 


Roadmap15 advises “As a result, innovative training approaches (e.g immersive 


reality approaches) should be considered/developed to more effectively and 


efficiently address the increased challenges of transitioning to these new 


products. Additional training resources will be required to address new foam 


alternatives (e.g., model procedures, model strategies or tactics with new 


foams, training facilities, equipment transition, etc.). Special education and 


training are needed for foam stewardship (e.g., why the transition is needed, 


why environmental contamination is important,” This training intensity, foam 


disposal and significant costs per firefighter have not been adequately considered in 


this restriction proposal so far. SEAC already recognises1 this “Some stakeholders 


(comment #3546, 3548, 3596, 3614) claimed that, further to technical costs, 
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they will also incur organisational costs (adapting firefighting related 


procedures) and re-training costs (since alternative foams can require new 


firefighting tactics and tools), and these have not been accounted for by the 


Dossier Submitter. According to one comment (#3548), these costs could 


represent 25% of substitution cost for big industrial installations” 


 To use F3s effectively requires gentle (not forceful) applications, well aspirated (not 
non-aspirated), slower (not rapid attack), requiring closer engagement with the fire, 
meticulously addressing every area of flames, and re-visiting to check for any re-
ignition before moving onwards in a painstaking, methodically focused manner, 
which is unfamiliar because of C6-foam’s flexibility and capability to quickly spread 
and vapour seal the volatile flammable liquid fuel’s surface (not possible with current 
F3s). This takes more courage, exposes firefighters to more risk, more heat stress, 
goes against natural instincts to stay further back. It requires a very different mind-
set from their current training for fast, sweeping foam delivery onto pool fires, 
applied from as far back, in as safe an area as possible, to achieve rapid 
knockdown and extinguishment to deliver a rapid rescue of casualties, prevent 
spread and escalation, and get back to safety – ‘job done’! …But it may not be ‘job 
done’ using F3s, despite every effort being made and no fault of the firefighters 
involved, the evidence confirms F3s lack necessary resilience offshore, so it could 
be ‘job undone’…leading to more damage, more danger and potentially more 
catastrophic outcomes. 


 
 NFPA-RF’s 2022 Fire Service Road Map15 on ‘lessons learnt and tactics’ confirms 


“Specifically, one pass of a stream of AFFF typically extinguished all the fire in 
application, including on the far side of smaller obstructions. Conversely, the FFFs 
tended to leave small holes in the foam blanket and needed more agent to 
extinguish all of the obstructed fires. In short, the FFFs typically took two 
passes of foam application to match the single pass of AFFF explaining the 
1.5-2 times longer extinguishment times. …As a result, these conditions could 
have been even more pronounced if the tests had been conducted with a 
flammable liquid like gasoline.  … pre-fire planning and training will be key to 
successful implementation/deployment of these products going forward.” 
Such re-training will be time-consuming and expensive, because it has to be very 
realistic. To achieve the best from F3s is counter-intuitive to conventional firefighter 
training and is not instinctive for any individual wanting to get the ‘job done’ and get 
back to a safer place. It will take many attempts on real fires for every firefighter, 
before the required technique is mastered and confidence slowly grows with 
application success. This will also require frequent on-going ‘refresher’ training to 
ensure firefighters do not lapse back into ‘old ingrained ways’ which could put theirs, 
and others, lives on the line, with increasing risk of catastrophic fires occurring more 
frequently. 


 
 Such comprehensive training should only be embarked upon, once independent 


comparative fire test data confirms a high degree of functional fire performance 
equivalency is possible using F3 alternatives, to adequately protect firefighter lives 
operationally. This is demonstrably far from the case currently and seems likely to 
continue for the foreseeable future. It also seems not to have been adequately 
considered, or costed in the Socio-Economic Assessment, by the Document 
Submitters of this PFAS foam restriction proposal. Yet it is a substantial extra 
cost burden which will be disproportionate to any perceived benefit in several 
sectors, including offshore installations. 


 
17.  In the case of F3 transitioning offshore the evidence presented confirms the 


currently proposed review period is far too short at 5 years. Because the 
consequences of reduced fire safety when using F3 could be disastrous, SEAC 
considered that review of the substitutional status should occur after 10 years (with 
review) for Seveso III establishments13 (mostly using freshwater). SEAC also 
suggested a review to clearly identify whether F3 alternatives are capable (after 10 
years) of delivering equivalent functionality, or not. The severity of challenges 
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offshore outlined in this submission (including seawater, non-aspirated delivery 
devices, extreme winter temperatures) and the catastrophic consequences of 
inadequate functionality justify the same Seveso III transitional 10-year period 
(with review) should also be applied to the similarly high risk offshore sector. 
This would seem to be essential to adequately protect lives on these confined 
high risk hazardous installations offshore. It is important to note this 
comprehensively includes all parts of offshore operations, including types of drilling 
rigs, jack-ups, production, exploration and accommodation platforms, associated 
helidecks, FPSO (Floating Production, Storage and Offloading) vessels and all other 
vessel types used offshore for tug, supply and operational duties. 


 


18.   SEAC’s draft opinion13 makes clear (p41) that “SEAC also underlines, as 


noted above, that transition times should ensure the avoidance of additional 
risks to human health and the environment from increased risk of fire 
damage.” The evidence is clear that this objective cannot be achieved by existing 
leading PFAS-free (F3) foams, as extensive comparative fire performance data 
confirms. There are no 1% F3s listed or approved for seawater use at the low 
operating temperatures often experienced in European offshore waters down to -
18oC during winter, particularly using non-aspirated delivery devices.  


 
19.  In summary: Advantages of transitioning to F3s offshore are currently 


NONE. Any anticipated environmental benefit from preventing small amounts of 
C6-PFAS discharging into the sea are likely to be offset by increased smoke from 
extended fire durations and likely increased spread/incident escalation; increased 
fire breakdown products released including toxic, carcinogenic substances and 
PFAS from other uses; more foam used during higher F3 application rates delivering 
slower fire control; increased risk of catastrophic fires occurring; greater risk of lives 
lost; greater resulting offshore and environmental damage. 


  
 Disadvantages of transitioning to F3s offshore are numerous, 


including: 
• Increased risk of fire escalating out of control. 


• Very high impacts of single catastrophic event to humans and our 
environment. 


• Demonstrated impaired functionality from poor F3 fire performance, 
particularly using seawater and forceful, non-aspirated delivery devices 
required offshore to overcome wind. 


• Reduced proportioning accuracy/reliability due to viscosity issues, 
particularly at low winter operating temperatures of -18oC. 


• Most F3s suffer attack and premature collapse from Dry Chemical 
powder applications, regularly used offshore, particularly on helidecks. 


• Disproportionate shut-down costs to allow transition, including system 
clean-out, re-engineering, retro-fitting equipment for an F3 transition, re-
commissioning, re-training, when existing protections are compromised -
placing lives under increased risk of harm. 


• Disproportionate when increasing decommissioning of offshore 
installations are scheduled by 2030. 


• Current evidence confirms F3s are not capable of effective operation 
using seawater with non-aspirated devices at winter operating 
temperatures experienced of -18oC in North and Baltic Seas. 


 
 


D. Conclusions 


 This fundamental gulf in current F3 fire performance compared with existing C6-
AFFF-LF on widely used flammable fuels, particularly when seawater and non-
aspirated applications (to combat wind) are integral to most offshore platforms. This 
explains why it is imperative that high performing  C6-AFFF-LFs (Low Freeze 
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protected to -18oC) approved under UL16212,22 are allowed to remain available for all 
offshore applications for at least 10 years with review (not the 5 years proposed) as 
a crucial step towards a successful transition. This enables avoidance of 
compromised life safety and inferior critical infrastructure protections for this very 
challenging sector, because of added congestion, constraints, complexities, 
challenges and criticality of tight time restrictions on foam’s fire control 
effectiveness. This matches or even goes beyond those challenging but realistic fire 
scenarios already recognised by SEAC at Seveso III sites13.  


        This is particularly due to the confined and congested spaces, seawater use, high 
winds requiring non-aspirated applications, low operating temperatures, proximity of 
fuels and helicopters to workstations and accommodation areas, all factors 
demanding rapid extinction of any fire developing. This critically requires current 
fast, flexible, effective and reliable action from the firefighting foam system under 
wide-ranging, often extreme incident and temperature conditions to gain rapid 
control and extinguishment. This is particularly relevant because accommodation 
areas and helidecks are usually adjacent to high risk oil/gas exploration and oil/gas 
production areas on these tightly congested platforms and installations.  


 Disproportionate F3 transition costs for platforms facing de-commissioning by 2030 
(4.8billion Euros have been allocated by EC for offshore installation 
decommissioning before 203027) should also be avoided, particularly when this 
seems neither economically viable nor socially responsible if existing fire and life 
safety protections are likely to be compromised and downgraded by such an F3 
transition, as the current evidence suggests. 


        Offshore extension to a 10-year transition (with review) also allows foam 
manufacturers more time to develop improvements in F3 capability, potentially 
uncovering important new ingredients that could address these currently 
unachievable fire performance targets for F3s of the future. 


        As a result of the evidence provided above, ie. use of more varied and volatile fuels 
(than common test fuel heptane), unavoidable use of seawater, necessity of forceful 
and non-aspirated applications to combat wind, preventing more gentle application 
of higher aspirated foam expansion systems from being effective in offshore 
firefighting systems, plus imminent decommissioning of many offshore installations, 
so the number will be much smaller in 10 years. This combined evidence 
confirms that Offshore installations require at least the same 10 yr transition 
period (with review) as Seveso III sites (possibly longer) since major incidents 
could more easily become catastrophic with serious loss of life because F3s 
are not shown equally effective under commonly challenging, realistic and 
credible major fire events offshore. 
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12 May 2023  
 
European Chemicals Agency (ECHA)  
P.O. Box 400  
00121 Helsinki  
Finland  
 
RE: SEAC Draft Opinion on EU’s Annex XV Proposed PFAS restrictions in Firefighting 
Foams: Sector Transition Extensions  
 
 
Dear ECHA and SEAC Committee,  
 
FPA Australia strongly recommends ECHA and SEAC should modify its draft opinion to consider the 
evidence presented in the attached APPENDIX (forming an integral part of this submission letter), 
and allow transitional extensions of 10-years for the following six critically important sectors to 
adequately protect lives and critical infrastructure from unnecessary loss, damage and potentially 
catastrophic fires occurring: 


• Defence 


• Offshore Installations 


• Civil Aviation 


• Marine Shipping 


• Bulk Storage and Transportation of flammable fuels by road, rail, sea, pipeline 


• Neighboring Facilities to Seveso III sites 
 
The need for such transition extensions is recognised by SEAC confirming in its draft opinion 
“(Section 1.2, p9-10)1 that “Regarding the transition periods proposed by the dossier submitter, 
SEAC considers that some transition periods may need to be extended, however, SEAC 
lacks detailed enough information to recommend a specific length.” While also recognizing 
(p49)1 “However, as explained in Table 9, there is a concern that the transition times proposed by 
the Dossier Submitter might not be sufficient to ensure the development, full testing and adoption of 
alternatives suitable for the most challenging types of fires. Given the potential very high impacts 
of even a single catastrophic fire on human health and the environment, the proportionality 
of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are 
currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a 
restriction option that remains justifiable whether catastrophic fires take place or not.” 
 
Extensive comparative fire test data and other research, including disproportionate costs for down-
time and critical assets taken out of service during lengthy transition periods for cleaning, retrofitting, 
re-commissioning (typically 2-3 weeks) without clear evidence that equivalent functionality will be 
provided by F3 alternatives.  
 
To effectively use F3s, firefighters must be re-trained with gentle and meticulous applications that 
require slower and closer engagement with the fire. This method involves addressing every area of 
flames and revisiting to check for re-ignition before moving on. It takes courage to adopt this slower 
and more methodical mindset, which is different from their current training for fast, sweeping foam 
delivery from a safe distance to achieve rapid knockdown and extinguishment. Re-training will be 
costly, time-consuming, and will require many attempts on live fires before the required techniques 
are mastered. This re-training should only be pursued once comparative fire test data confirms that 
F3 alternatives can achieve a high degree of fire performance equivalency, which is currently not 
the case. Prematurely forcing this transition could lead to unnecessary loss of lives, destruction, and 
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increased risk of catastrophic fires in these six challenging sectors. 
 
Despite attempts to use F3 in major fires, there is still no evidence of successful implementation 
without resulting in disappointingly slow fire control and unacceptable environmental outcomes. To 
support this assertion, a review of available research evidence has been conducted, referencing 
published documents available (as detailed in the 18 explanatory points in the attached Appendix). 
The review includes comparisons of three major fires where F3 was used, but the results were 
socially unacceptable. 
 
We advocate for the retention of a 1ppm limit on total PFAS values for concentrates, clean-outs, 
rinsing waters, wastewater effluent, biosolids, and landfill leachate. However, we believe that there 
should be more regulatory guidance to prevent the substantial daily discharges of PFAS, including 
legacy long-chain C8 PFAS, and other harmful chemicals into the environment from Wastewater 
Treatment Plants (WWTPs) effluent, biosolids, and landfill leachate. Such discharges have not been 
adequately addressed by EU regulators, and therefore pose a significant risk to the environment. 
Implementing effective measures to reduce PFAS emissions from these sources could have a 
substantial positive impact on our environment and help create a safer world for everyone. 
 
Technical experts and the fire industry continue to express extreme concerns about the potential 
risks associated with the transition away from C6 firefighting foam agents. There is a strong need to 
avoid compromising fire protection in the six most challenging sectors, and this can be achieved by 
extending the transition periods. By providing efficient, effective, flexible, and reliable high-purity C6 
firefighting foam agents, firefighters will have every opportunity to save more lives, including their 
own. Moreover, this will minimize critical infrastructure and severe environmental damage from 
future major, potentially catastrophic, fire events. These extensions should be granted for 10 years 
(with review). This proposal is similar to that already suggested for Seveso III sites, but it is equally if 
not more challenging in several respects, as detailed in the APPENDIX. Until F3s can demonstrate 
the required levels of functionality, which the evidence confirms is currently unachievable, C6-foams 
should be permitted in these sectors to ensure that precious lives are not unnecessarily placed in 
danger. 
 


 
 
Yours sincerely,  
 


Leigh Gesthuizen 


 
 
 
 
National Manager Technical and Advisory 
Fire Protection Association Australia 
leigh.gesthuizen@fpaa.com.au  
 
 
 
 


APPENDIX 
 


We thank ECHA for the opportunity to respond to this public consultation on SEAC’s 
draft opinion on PFAS Firefighting Foam restrictions by 15th May 2023, trusting the 
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evidence provided will be taken into account during SEAC’s final opinion assessment.  
 
Clearly regulations in EU can and often do influence what happens elsewhere, particularly in other 
developed western countries like UK, Norway, Australia, New Zealand and even United States, Americas, 
Middle East, Asia and Africa more generally. Hence the need to make this submission. 
 
SEAC recognise transition extensions necessary to save lives. 
SEAC has already recognised significant technical performance issues with alternative PFAS-free or Fluorine 
Free Foams (F3s), confirming on p25 “Fluorine-free foams behave differently compared to PFAS-containing 
foams and show more variability in their performance. Therefore, they seem to be more specific to 
different types of fuel or water [incl. saline water] (Dahlbom S. et al., 2022), which complicates the 
management of fluorine-free foams by firefighting services and their co-operators, also making more 
uncertain the effectiveness of alternatives on the very wide range of fuels and flammables that can be 
found.” Also, the unmatched extra benefits delivered by C6-foams “…SEAC recognizes that PFAS-based 
surfactants can provide for specific valuable properties that are unmatched by fluorine-free alternatives 
(as highlighted in comments from the consultation on the Annex XV Dossier, including comments #3546, 
#3596, #3600, #3606, #3621). These properties include for example film-forming ability, fuel repellence, 
and high ambient temperature performance and allow for an ease of operation which is currently not 
obtained with fluorine- free foams. This means that more precision and meticulousness is needed when 
fighting fires using fluorine-free foams compared to using PFAS-based foams.”  
 
The evidence justifies this level of ‘meticulousness’ is not practically possible, flexible, effective or reliable 
enough for these critical sectors identified in Table 1 below, where increasing risk of catastrophic fires would 
result - placing the liability of unnecessarily increased risk of lives lost firmly with regulators, like ECHA for 
enforcing disproportionate and unjustified restrictions. 
SEAC already acknowledges important concerns that several of the transition periods proposed are too 
short, largely as the draft opinion states (Section 1.2, p9-10)1 that “Regarding the transition periods proposed 
by the dossier submitter, SEAC considers that some transition periods may need to be extended, however, 
SEAC lacks detailed enough information to recommend a specific length.” Clear evidence is necessary to 
help SEAC and ECHA understand these increased risks. This submission’s evidence provides these missing 
details to enable SEAC to extend 10-year transitions in these six key sectors, to save lives. 
 
The accompanying ECHA Information Note2 specifically confirms information requests considered relevant to 
this proposal’s evaluation of transition extensions include: 
 
“1. SEAC would welcome further information on the availability, technical feasibility and implementability 
of alternative PFAS-free firefighting foams in the following sectors/activities: 
 
 a. offshore exploration and exploitation,  
 b. transport of flammable liquids in pipelines, 
 c. (bulk) transport of flammable liquids on rail and road, 
 d. Temporary storage directly related to transportation of dangerous substances, 
 e. “Neighbouring establishments” as defined by Seveso Directive (an establishment that is located 
in such proximity to another establishment to increase the risk or consequences of a major accident).” 
 
 
 
 
All of which are important, …but to which should also be added: 
  f. Defence 
  g. Civil Aviation. 
  h. Marine Shipping. 


  i. Storage and Distribution Terminals (from which bulk 
transportation is provided- when outside Seveso III sites – ie: b, c,d and i grouped 
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together).  
   
We share SEAC’s draft opinion1 view: “concern that the transition times proposed by the Dossier Submitter 
might not be sufficient to ensure the development, full testing and adoption of alternatives suitable for the 
most challenging types of fires. Given the potential very high impacts of even a single catastrophic fire on 
human health and the environment, the proportionality of the proposal is uncertain if risks of such 
catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a 
no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take 
place or not.”  
 
The six most critical sectors requiring extension are identified in Table 1 below: 
 
Table 1: Critical Sectors that Evidence Justifies Require Transition Extensions 


Key Sector Proposed transition periods 
are too short, risking disasters 


Essential transition periods 
required (to avoid 
catastrophic fires and lives 
lost unnecessarily) 
 


Offshore Installations 5 years At least 10 years (with review) 


Defence 5 years At least 10 years (with review) 


Civil Aviation 5 years  10 years (with review) 


Bulk Flammable Liquid 
Storage Terminals/ and 
Transportation 


5 years  10 years (with review) 


Marine Shipping 3 years  10 years (with review) 


Neighbouring establishments 
to Seveso III sites 


5 years  10 years (with review) 


 
SEAC already recognises sectors deserving transition period extensions should include1: 
  
Offshore Installations: “Generally, SEAC notes that in the offshore sector there is typically only a limited 
escape route in case of fires or explosions for personnel or passengers. Also, there is potential for fire 
causing environmental catastrophic events such as oil discharge.” Making it critically important to protect 
lives, without compromising fire safety. 
 
Defence: “…it was highlighted that there are challenges for firefighting in the military sector that go 
beyond civilian needs, which are related to the transport of explosives and ammunition. The presence of 
these products poses greater risks to security and require the highest level of efficiency in fire extinction 
and in the prevention of fire restart (comment #3583). It was also highlighted that during a military 
deployment, fire suppression must be highly efficient and reliable, so that firefighting personnel can 
quickly withdraw to protect themselves from hostile threats.” 
 
“SEAC furthermore notes that increasing the available storage – potentially necessary when transition to 
fluorine-free foams is made space [due to extra foam volumes, pipework, larger delivery devices etc.]– may 
be specifically difficult in some of the scenarios.” Space and weight restrictions apply not only to Defence, 
but also Offshore; marine shipping; bulk fuels transportation; some parts of Aviation also, particularly on 
aircraft and ARFF (Aviation Rescue and Firefighting) trucks. 
 
Many Municipal Fire Brigades have, or are already, transitioning to F3s for general use on smaller fires. We 
welcome SEAC ‘s acceptance that where such Municipal Fire Brigades need to respond to Seveso III fires, 
they are permitted to continue using C6-foams to support rapid fire control on those sites.  In this context, 
an 18-month transition i in this sector for general use seems reasonable and is probably the most workable 


(at least from a technical perspective), since many already successfully use F3s on 
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smaller fires using standard equipment delivering high application rates to those smaller fires. Their 
response to Seveso III sites is already permitted by this proposal to use C6-foams at any incidents involving 
those sites for 10 years (with review), which we expect could be extended to these six key sectors also. 
 
 
SEAC recognises1 “The per-site unit cost range taken forward in the analysis by the Dossier Submitter varies 
between €20 000 and 200 000 per site depending on the sector of use. These figures might not apply to 
other and especially to industrial, ships, transportation, or defence installations [plus offshore and 
aviation] for which very scarce information points to potential much higher costs.”  
 
The Norwegian Oil and Gas Association confirmed1 “that the main cost for meeting the 1 ppm requirement 
offshore will not be the primary cost of the cleaning operation, but the stop in production due to the 
unavailability of the firefighting system. They stated that the earnings lost would on average be at least 
€2 million per installation per day (while the cleaning costs assessed by the Dossier Submitter, not 
expecting extra operation standstill beyond the amount that would occur in the baseline, were up to €200 
000 per site). It was estimated that drainage and cleaning of the storage tanks will need a few days stop in 
production, flushing of the distribution system may be achieved during a week, and any actions requiring 
any dismantling and replacement of parts of the deluge system would cause a stop in production for 
weeks.” 
Assuming time required to implement F3 transitions per platform is likely 2-3 weeks (Av. 18 days), the cost is 
probably at least 36 million Euros per platform – a 180-fold increase per offshore installation, over the 
Dossier Submitter’s “200,000 Euro estimate per site”, which is socially and economically disproportionate 
and economically prohibitive. 
 
Defence, Marine shipping, Transportation and to a lesser extent Aviation, also incurs similarly 
disproportionate and huge ‘down-time’ ‘out-of-service’ costs for their major high value asset transitional 
costs, by removing front-line specialist operational ‘vehicles’, for considerable periods of 2-3 weeks not just a 
few hours for each asset, without ready replacements, as such assets are so very specialised. In Defence 
particularly, this could even lead to problems of National Security. Such a disproportionate social and 
economic burden has not been adequately considered in the draft opinion for these key sectors. 
 
SEAC recognises1 “The Dossier Submitter assumes that there will be no impacts of any reduced fire 
protection capacity related to the use of alternative foams. SEAC considers that a similar performance level 
has not been ensured for all applications and that therefore impacts on fire safety cannot be excluded.” 
Also “The assumption that 100% of foams placed on the market end up in the environment is not well 
justified.” This Dossier submitter assumption is clearly incorrect, following extensive fire industry and foam 
user improvements in collection and containment of foam use wherever possible and practicable, 
specifically to prevent it reaching the environment (IB-06 v33). Much work has been done notably in 
firefighter training and system testing, where most foam is used and now extensively uses F3 alternatives. 
 
SEAC’s draft opinion1 recognises these issues as very valid concerns (p49) stating “However, as explained in 
Table 9, there is a concern that the transition times proposed by the Dossier Submitter might not be 
sufficient to ensure the development, full testing and adoption of alternatives suitable for the most 
challenging types of fires. Given the potential very high impacts of even a single catastrophic fire on 
human health and the environment, the proportionality of the proposal is uncertain if risks of such 
catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a 
no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take 
place or not.” This clearly accepts that the increased risk of life loss in several sectors is unacceptable and 
must be extended, as is being requested for Defence and justified herein. Also… “SEAC considers that for 
some applications in industrial facilities and in the defence sector an appropriate performance level of 
fluorine-free alternatives at the end of the transition periods proposed by the Dossier Submitter has not 
been fully demonstrated.” Also… “SEAC recognises that uncertainties always remain about whether 


alternatives will be available at a specific point in time even if there are indications 
that research proceeding well. In this particular case, there are such disastrous 
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potential consequences of that remaining risk, that this affects the conclusion of whether availability is 
sufficiently demonstrated.  
 
These 6 sectors rely heavily on C6-foams continuing to be accepted to deliver essential functionality during 
emergency fire incidents across EU, not currently provided by leading F3 alternatives.  
IF the existing transition restrictions in SEAC’s draft opinion on PFAS in Firefighting Foams1 are not extended 
for these six sectors identified above and become implemented unchanged, this would prevent equivalent 
functionality from being available. Thereby preventing the rapid-fire control relied upon by these sectors to 
retain current low rates of fire impacts (desired by SEAC’s draft opinion) and significantly compromises lives 
with higher risk of injury or death.  
 
Therefore, this compelling evidence base has been compiled to justify extension to 10 years (with review) for 
each of these critical sectors (offshore, defence, civil aviation, bulk storage distribution and transportation by 
road, rail, ship, pipeline, marine shipping and neighbouring facilities around Seveso III sites). Current leading 
F3s are demonstrated by extensive independent comparative fire testing not to provide the functionality 
required to safely protect lives and critical infrastructure working in these sectors, from unnecessary extra 
harm. 
 
Liabilities could be severe were it to be demonstrated that disproportionate restrictions and/or ineffective 
agents were in place which potentially compromised existing life safety and designed fire protections, 
thereby causing unnecessary loss of lives, destruction and/or catastrophic fires. A major investigation into 
the causes of such losses should also be considered inevitable. 
 
The current 5-year periods proposed for these sectors (just 3 years for shipping) are much too short, because 
equivalent functionality is still lacking from leading F3 alternatives in these challenging applications, where 
speed, different fuels, forceful application, space constraints, varying water qualities and often severe 
operating conditions apply for which an appropriate performance level of F3 alternatives in these sectors has 
not been fully adequately demonstrated. This The lack of equivalent F3 functionality exposes lives to 
unacceptably increased risk of harm and could invite more frequent catastrophic fires as a result. 
 
Such a 10-year extension would also make ECHA a responsible leader for other regulatory jurisdictions to 
consider that care is needed, when transitioning to F3 alternatives. Extra considerations are necessary, 
particularly where saline water, forceful and/or non-aspirated applications are required to combat wind, and 
extreme operating temperatures impact fire performance, placing lives and critical assets under increased 
and unnecessary risk in these hazardous sectors. Only the fastest, most reliable, flexible and effective foam 
agents can ensure lives are saved wherever possible as a prime duty of care for firefighters globally. 
 
Extending transition periods in these six key sectors would resolve such issues, particularly as: 


• There is currently no evidence of successful F3 outcomes in major fires (to the contrary there is 
evidence of two recent fire ‘disasters’: Dubai in 2016; Melbourne in 2018). 


• conditions may be sufficiently challenging to delay effective F3 fire control resulting in ‘more harm 
than expected’. 


• such F3 delays may be sufficiently long to result in significant lives lost and potentially severe 
damage/destruction of critical infrastructure for which liabilities and recompense are likely to be 
pursued vigorously by those most impacted. The regulator – ECHA, would inevitably be in the ‘firing 
line’ as responsible for such tragedies. 


 
Hazard considerations of six key sectors - justifying 10-year transition extensions: 
 
OFFSHORE: Suffers from the following obstacles not currently addressed by F3 alternatives: 


• space and weight limitation constraints. 


• lack of existing relevant approvals (e.g. UL162 seawater at -18oC, forceful non-aspirated 
applications). 
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• lack of verified major fire performance during actual realistic challenging major fires.  


• ‘Down-time’ cost and complexity required during system transition. 


• inability of F3 re-design to meet existing fire protection requirements because of:  
  a. seawater use, proven less- or in-effective when F3s are used. 
  b. high winds (almost constant offshore). 
  c. extreme operating temperatures (-18oC in winter).  
  d. cannot accommodate higher application rates and larger storage        
 required by F3s. 
   e. forceful, non-aspirated application necessary (due wind). 
  f. lack of mutual aid flexibility - cannot use different F3s, as system 
       dedicated to specific F3 agent. 
  g. varied flammable fuels used (incl. crude oil, condensate, Jet A1,        
 Methanol) 
  g. excessive costs of production/out-of-service losses for clean-out, re-     
 engineering, retrofitting, re-commissioning - result unlikely to meet existing life       safety 
protections. 
  h. Disproportionate costs were significant Installation decommissioning by      
 2030.  
 
DEFENCE: Irrespective of whether Defence can use Art 2(3) of REACH or not, it suffers most of the above 
(except h.) justifying a 10-year transition extension. Defence also includes a wider range of exotic military 
grade fuels, rocket propellants, polar solvents etc. plus additional unique situations of:  


• Munitions storage, use and rapid ‘cook-off’ (ie heated to point of detonation, typically in 
around 30secs) occurs faster than any evidence of F3s extinguishment capability. The 
presence of munitions poses greater risks to security and requires the highest level of 
efficiency in fire extinction and in the prevention of fires restarting. 


• Necessity for water use from a wide range of sources eg. potable fresh, muddy rivers, seawater, 
estuaries, dams, saline bores, salt lakes, hot springs, all could be required for foam generation 
operationally and in theatres of war/peacekeeping. 


• Wide diversity of foam making devices used including forceful standard water (non-aspirated 3-4:1) 
and aspirated low expansion foam nozzles (5-7:1). 


• Diverse range of proportioning devices used, mostly designed for Newtonian foams (AFFF, FP, FFFP) 
whereas most F3s are more viscous, resulting in incomplete mixing (globalization) or potential 
under-inducing, particularly at lower temperatures. 


• Wider range of operational temperature conditions from sub-Arctic -18oC or below (when most 
viscous foams are solid), up to semi-desert conditions (≥ 40oC) where fuels can become more volatile 
when exceeding their flashpoint, ignitable from incandescent materials and/or smoldering 
composite materials (eg. Jet A1 flashes at 38oC). 


• Wider range of high-performance military grade fuels, rocket propellants, assorted munitions, 
solvents and other special fuel hazards, for which F3s have no track record of effectiveness. 


• Required use in often congested, confined and hazardous spaces (weight and space constraints) 
with fire system integration into the fabric of high-value assets across Services (eg. jet fighters, 
transport aircraft, helicopters, naval ships - aircraft carriers to submarines, armored vehicles, 
hardened aircraft shelters, port areas, military and supply bases etc.) potentially prohibiting the 
current quick, easy, flexible, reliable and effective fire extinguishment, particularly when under 
enemy attack. 


• During military deployments, fire suppression must be highly efficient and reliable, so that 
firefighting personnel can quickly withdraw, protecting themselves from hostile threats. 


• Modification costs and ‘down time’ out-of-service time required for re-engineering, retrofits, 
cleanouts, re-commissioning etc. are likely disproportionate to any benefit, particularly when 
existing proven effective fire protection systems may be compromised by such changes.  


• Mutual aid sharing (between allied Nation Services, eg. UK, NATO, EU, 
Australia, US or UN Peace-keeping forces (F3s are not mixable or changeable as 







Page | 8 


specific systems are designed and dedicated for a specific F3 concentrate only, as SEAC’s draft 
opinion1 explains “Fluorine-free foams behave differently compared to PFAS-containing foams and 
show more variability in their performance. Therefore, they seem to be more specific to different 
types of fuel or water (Dahlbom S. et al., 2022), which complicates the management of fluorine-
free foams by firefighting services and their co-operators, also making more uncertain the 
effectiveness of alternatives on the very wide range of fuels and flammables that can be found.” 


• Increased risk to personnel safety is likely, incidence of catastrophic fires may increase and extra 
asset damage or destruction from fire events is more likely using F3s. 


• F3 alternatives do not achieve speed and reliability required of existing C6-AFFF critical fast 
response providing essential safety under MIL-PRF 24385F. The new F3 MilSpec MIL-PRF-32725 does 
not seem to recognise the need for preventing munitions ‘cook-off’ in typically 30secs! 


• F3s cannot be mixed in storage with any other F3 (even same manufacturer) or existing AFFFs, 
reducing critical flexibility required operationally. 


• No evidence currently proving F3s can provide equivalent fire and life safety protections - without 
higher application rates, large foam storage, gentler delivery, higher aspirations (>7:1 expansion), 
potable drinking water and dedicated ‘single sourced’ F3 agent.  


• No track record of F3 success during challenging operations, so remains a ‘prototype’ concept, 
unjustifiable for implementation where lives are endangered. 


 
CIVIL AVIATION: also suffers several of these Offshore and Defence problems particularly: 


• Passenger aircraft represent confined spaces, requiring quick and effective fire control to enable 
passengers to evacuate. 


• High volumes of passengers are quickly exposed to danger from smoke and fire, unless fast 
effective reliable, proven fire control and extinguishment are achieved. 


• Passengers can die from excessive toxic smoke inhalation in around 3 minutes of exposure, so 
speed and reliability are critical to avoiding catastrophic fires, which F3s have demonstrated may not 
be achievable under challenging conditions. 


• Depending on the crash situation and injuries sustained, surviving passengers may face limited 
opportunity and delays evacuating from burning aircraft, increasing risk of being overcome by smoke 
and/or flames. 


• Unavoidable delays from damage/obstructions to exits, injured passengers, those with existing 
disabilities, parents with babies or toddlers can all slow evacuation, preventing escape and 
increasing risks of being overcome by toxic smoke inside the fuselage, or fire entering the aircraft 
interior with people still on-board. 


• Sometimes safety dictates it may be safer for passengers to remain confined inside the aircraft 
assuming the fire will be extinguished externally, which may not be the case with F3s, as evidenced 
with the Boeing 777 fire in Dubai, Aug.2016. 


• Aviation fires can spread rapidly, with risks increasing for wide bodied aircraft (eg. dual tier -A380s) 
where high volumes of 500+ passengers may be present. 


• Escalation can occur rapidly, sometimes driven by high winds. 


• Re-ignition is also increasingly likely with F3s from smoldering composite materials which Naval 
research confirms are particularly difficult to extinguish.  


• Many aircraft firefighters to achieve required reach and for their own safety require forceful 
application of non-aspirated foam spray (typically 3-4:1 expansion) to reach the target areas while 
maintaining a safe distance for their own protection. F3s have demonstrated an inability to provide 
such critical protection. 


 
MARINE SHIPPING: suffers many of the same issues as offshore platforms, particularly: 


• Seawater used for firefighting, proven less- or in-effective when F3s are used. 


• Vessels carry wide ranging bulk flammable fuel cargos which may change with different voyages, 
including hydrocarbons and polar solvents. 


• Confined spaces, fire systems integral to the fabric of these vessels, weight 
and space constraints for modifications likely prevent accommodating higher 
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volumes of F3s. 


• Increased risk of fire escalation on-board ships. 


• High winds and rough seas often provide challenging conditions for firefighting, unlikely to favour F3 
usage. 


• Forceful non-aspirated application often necessary due to effects of wind. 


• Increased risk of escalation disabling the vessel and causing life loss or severe injury to personnel, 
were F3s to be used.  


• Fires could cause disablement such that life raft evacuation becomes the only option, which may 
bring extra life safety hazards, particularly if fuel is leaking from the ship onto the sea, which may 
also be on fire.  


• Lack of mixing flexibility of one F3 with another, prevents top up of systems with other similar F3 
agents after a fire at sea in next port of call (which is commonly required with existing C6-AFFFs 
and FluoroProtein foams [FPs]). Different F3s cannot be used, as F3 system designs dedicated to a 
specific F3 agent, which may not be available at next port of call. Delays waiting for the appropriate 
F3 agent could cause disproportionate extra delay costs and port fees over several years of 
operation. 


 
BULK STORAGE, AND TRANSPORTATION: by road, rail, ship, pipeline also suffer some of the issues 
described above for other sectors, notably: 


• Wide ranging bulk flammable fuel cargos covering hydrocarbons (crude oil, condensate, naphtha, 
gasoline, E10 (gasoline with 10% ethanol added), Jet A1) and polar solvents (including but not 
limited to ethanol, methanol, other industrial alcohols, ketones like acetone, ethyl amine, 
acrylonitrile, propylene oxide, MTBE etc.) for which F3s do not have approvals or a track record of 
effectiveness. 


• Increased risk of fire escalation, particularly in congested tank farms where several tanks may be 
within the same bunded area. 


• Forceful non-aspirated or semi-aspirated applications often necessary to reach inaccessible tanks 
and combat effects of wind and updrafts, are shown by testing to be beyond the functionality of 
current F3’s proven ability. 


• Deep seated fires and deep fuel pools in bunded areas are often more difficult to extinguish due to 
fuel pickup from plunging effects of foam delivery by large monitors, challenging for F3s potentially 
delaying fire control and increasing risks of escalation. 


• Fire damage to valves and flange seals can cause sudden fuel volume increases and fire intensity 
inside bunded areas, which could spread to adjacent tanks and/or distribution/off-loading areas, 
requiring a speed, efficiency and reliability not evidenced by F3s currently. 


• Lack of mutual aid flexibility with neighbouring facilities- different F3s cannot be mixed, as F3 
system designs dedicated to specific F3 agent. 


 
FACILITIES NEIGHBOURING SEVESO III SITES also suffer some of these issues described above for other 
sectors, notably: 


• Increased risk of fires spreading from neighbouring facilities into Seveso III sites if not quickly, 
effectively and reliably controlled and extinguished, as currently. 


• Wide range of flammable fuels and processing concentrated around key Seveso II sites like 
refineries, can increase escalation risks, particularly if these neighbours are using less effective, 
slower more gently delivered F3s, when speed and effectiveness are critical to keeping the Seveso III 
site safe from fire spread and subsequent involvement. 


• Fast, reliable, and flexible extinguishment required through a wide variety of aspirated and non-
aspirated/semi-aspirated discharge devices to reach inaccessible areas effectively. 


• Lack of mutual aid flexibility, as currently neighbouring sites use compatible agents to Seveso III site 
to be able to share foam resources in any major fire emergency. This may not be appropriate with 
specific F3s dedicated to specific system design applications. 


• Saltwater ring mains are used for fire water supply at some neighbouring 
sites, especially where major Seveso III refineries/tank storages are coastal and use 
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seawater fire mains themselves. These could be ringmain extension ‘spurs’ into neighbouring 
establishments, where seawater could prevent the effective use of F3s in these neighbouring 
facilities. 


• Deep pool fuel fires in bunded areas are often more difficult to extinguish due to fuel pickup from 
plunging effects of foam delivery by large monitors, increasing risk of fire spread to other areas, 
particularly were F3s to be used. 


 
This range of often quite similar challenges occurs in all six of these key sectors across EU and 
internationally, justifying a 10-year transition period extension with review, because recent comparative fire 
testing evidence confirms current leading alternative F3s lack equivalent functionality to the more 
environmentally benign C6-AFFFs currently being used widely in these sectors. Premature transition in just 
5 years will places lives under increased danger and risk increased frequency of catastrophic fires 
occurring. 
 
 
SEAC’s draft opinion1 largely seems to agree, clarifying (p41) “SEAC also underlines, as noted above, that 
transition times should ensure the avoidance of additional risks to human health and the environment 
from increased risk of fire damage.”  Also “In relation to the defence sector, SEAC recognizes that some 
scenarios lack suitable alternatives, and finding such alternatives could be specifically challenging 
considering the specific settings.” As they do for the five additional sectors identified in Table 1. On p27 
“SEAC notes that during the evaluation of the PFHxA restriction proposal it was stated in many comments 
from industry stakeholders that the cost of the alternatives is not the issue, but performance is.” 
 
With so much doubt and SEAC’s stated acceptance1 that “potential very high impacts of even a single 
catastrophic fire on human health and the environment, the proportionality of the proposal is uncertain if 
risks of such catastrophic fires are not kept as low as they are currently.”  This justifies 10-year extensions 
for these six specific sectors, based on the extensive scientific evidence following. 
 
 
Evidence supporting 10-year transition (with review) for these six specific sectors (Offshore, Defence, 
Aviation, Shipping, Transportation, Neighbouring facilities) 
 
The evidence is clear that SEAC’s important objective1 of reducing risk ‘as low as currently achieved’, cannot 
be provided by existing leading PFAS-free (F3) foams, but only using existing C6-foams, including C6-AFFFs.  
Extensive comparative fire performance test data confirms this beyond any doubt, as provided by this key 
evidence: 
 


1. US Naval Research Laboratory (NRL) Jun. 20194 research on different fuels found:  


• Four leading commercial F3s required between 2.5 times more and over 6 times more F3 than the 
benchmark C6-AFFF, when required to extinguish gasoline fires in 60 secs. (Still inadequate for 
Defence, as US MilSpec requires extinguishment on gasoline within 30secs to avert munitions ‘cook 
off’.) These differences widened as extinction speeds became faster.  


• Further investigation showed “Individual major components of gasoline were tested, and the 
aromatic components were determined to be the source of this difficulty in gasoline fire 
suppression.” Essentially the aromatics extracted surfactants from the F3, prematurely attacking 
the foam blanket. These aromatics are absent in the widely used fire approval test fuel heptane, but 
do occur at lower concentrations in Jet A1 aviation fuel, probably explaining why F3s often struggle 
extinguishing fires involving Jet A1, seeming to cause persistent edge flickers (ICAO extended their 
extinguishment time to 120 secs in 2014 - from 60secs previously).  


• Most current international approval ratings (eg. EN1568-3, ISO7203-1, UL162, Lastfire, FM 5130, 
IMO) seem to provide a distorted ‘better than reality’ impression of F3s ability on flammable fuels 
like gasoline, because they use the easier test fuel heptane, which is rarely if ever stored or used in 


bulk, particularly Offshore, by Defence, Transportation, Aviation, Shipping etc.  


• This research suggests that at higher ambient temperatures these aromatics 
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would be more volatile and actively vaporising from the fuel, making the fire more intense and 
difficulty to extinguish, while also diffusing into theF3 foam blanket, potentially leading to premature 
collapse or re-ignition (particularly relevant to Jet A1 –flashpoint 38oC - during hot summers like 2021 
and 2022, widely experienced across EU).  


 
2. NFPA’s Research Foundation ‘Evaluation of F3s report’ in 20205 found that:  


• “Fires involving boiling flammable liquids are much harder to extinguish than fires that are 
combatted prior to the transition into boiling.” – implying fast effective agents deliver a benefit over 
slower less effective F3s. 


•  “[F3] Expansion ratios of 3-4:1 required double the density of 7-8:1 expansion application.” 
Existing fire systems equipment is often integral to Defence, Offshore, Ships and other 
transportation assets, including fire trucks. Such integral systems are not easily removed, re-
engineered, modified, cleaned or replaced as it is designed specifically for effectively controlling fires 
fast. Space and weight restrictions apply, so adding extra concentrate for higher application rates, 
heavier and larger higher aspirating delivery devices (with higher expanded foam potentially blown 
away by wind/motion) is not a practical or economic option. This could result in likely unacceptable 
increases in risk to lives and increasing risk of catastrophic fires.  


• “During the Type III [forceful] tests, the FFFs required between 3-4 times the extinguishment 
density of the AR-AFFF for the tests conducted with MILSPEC gasoline and between 6-7 times the 
density of the AR-AFFF for the tests conducted with E10 gasoline.” 


• “For the FFFs [F3s] in general, the firefighting capabilities of the foams varied from manufacturer 
to manufacturer making it difficult to develop “generic” design requirements.” 


• Paraphrasing… ‘F3 was not a ‘drop-in’ replacement for C6 AR-AFFF even using freshwater as 
individual products varied significantly, making it difficult to develop ‘generic’ design 
requirements.’  


• “From an application rate perspective, the FFFs typically required between 1.5 to 3 times the 
application rates to produce comparable performance as the baseline AFFF for the range of 
parameters included in this assessment.” There is no extra space or weight allocation for 2 or 3 
times more foam volume in many Defence assets, Offshore platforms, ships or even Aviation fire 
trucks. There is also no known evidence of F3 effectiveness in these sectors. Defence (which works 
with knowns, not ‘unknowns’ wherever possible) is a key example. This makes proposed use of F3s 
largely untenable by Defence, Offshore, Shipping, Aviation fire trucks etc. on Workplace Health and 
Safety grounds alone.  


 
3. US Naval Research Laboratory’s (NRL) 2020 report6 on F3 fire testing over a MilSpec 28ft2 (2.6m2) pool 


fire of gasoline confirmed:  


• “Performance of the fluorine-free foams improved when the fuel was switched to heptane and when 
the solution application rate was increased from 2 gpm to 2.5 gpm with both fluorine-free foams 
extinguishing the [heptane] fire in 31 seconds.”  


•  “A significant improvement in fire suppression over gasoline was not seen for the fluorine-free foams 
when the liquid application rate increased from 2.5 to 3 gpm.”  


•  “The inability of the foams and concentrates to meet critical extinction and property metrics for 
military qualification testing indicate the difficulties of utilizing these commercial products for 
Navy operations [ie whenever saline water is used].” This similarly applies to Offshore and shipping 
sectors. 


 
4. US Dept. Energy’s 2020 Battelle research7 assessed seven commercially available PFAS-free Foams 


(F3s) finding:  


• F3 viscosity up to 90,000centistokes were possible, although significantly reduced in warmer 25oC 
conditions. This is not representative of the most commonly occurring Offshore or Defence operational 
conditions, nor many sectors in EU during winter. Potential to cause reduced proportioning or 
potentially complete blockage at low operational temperatures, preventing fire control. 


• Only 3 of the 7x F3s was able to pass Mil-Spec’s burnback test, increasing 
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the risk of flashbacks and re-involvement of the fire.  


• In corrosion testing, 4 of these 7x F3s attacked Cupro-Nickel, one of which also attacked Bronze, 
materials generally used for their resistance to seawater corrosion. 


5. Australian 2021 seawater compatibility research (Dlugogorski and Schaefer)8 confirmed: 


•  “The chemical compatibility with sea water is related to the formation of the specific ionised species 
that combine with divalent alkaline-earth metal cations to form ionic assemblies in the premix 
(solution made by mixing foam concentrates with water). These species arise at high pH values that are 
characteristic of sea water.” 


• “For foam concentrates that satisfy the necessary condition of chemically compatible 
with seawater, the physical effect usually improves the foam quality and the fire-
suppression performance of AFFF.” This is not found to be the case with most PFAS-free 
foams without fluorosurfactants present. 


• These essential benefits are critical in the defence sector to deliver reliable and rapid fire control 
within the 30 secs ‘cook-off’ time for munitions, which is not currently available from PFAS-free foam 
(F3s) alternatives. It also strongly relates to Offshore installations and shipping. 


 
 
 


6. Test findings (formally reported in Jul.2022 below) led to FAA issuing a Cert Alert (Oct.21)9 of F3 public 
safety concerns confirming: 


• “…interim research has already identified safety concerns with candidate fluorine-free products 
that must be fully evaluated, mitigated, and/or improved before FAA can adopt an alternative 
foam that adequately protects the flying public”. 


• “The safety concerns FAA has documented include: 
o Notable increase in extinguishment time. 
o Issues with fire reigniting (failure to maintain fire suppression); and 
o Possible incompatibility with other firefighting agents, existing firefighting 


equipment, and aircraft rescue training and firefighting strategy that exists today at 
Part 139 air carrier airports.” 


 These concerns similarly apply to many Airforce applications, Army helicopters use, Naval aircraft carriers 
and helicopter uses, as well as Civil Aviation, Offshore, some shipping etc. 


7. US Federal Aviation Administration (FAA), July 2022 Fluorine Free Foam Testing Report TC22-2310 
confirmed:  


• “The gasoline fires were significantly more difficult to extinguish and more volatile in their 
reactions to foam applications. Flareups, fuel pickup, and surface burning were more commonly 
observed in the gasoline fires compared to the Jet-A fires.” 


• “None of the FFFs [F3s] evaluated had an equivalent extinguishing performance to AFFF. …All the 
other Jet-A fuel fire scenarios resulted in extinguishment times of FFF candidates significantly 
slower than AFFF.” 


• Despite 2x F3s being ICAO Level C approved, no F3 passed the ICAO C tests - indoors or outdoors 
with FAA. 


• F3s did best in over-rich (15%) tests of 3% concentrate. 


• Dry Chemical powders (notably potassium bicarbonate widely used throughout aviation, defence, 
offshore, some shipping internationally) reduced performance of all seven leading F3s tested under 
MilSpec and ICAO Level C11 protocols against two C6-AFFFs.  


• 5x leading claimed ‘Fluorine Free’ Foams (F3s) were tested for Fluorine by an independent 
laboratory, recording high 10-87ppm TOF (Total Organic Fluorine) by FAA using US EPA 537.1 
method12. This ridicules MilSpec’s 1ppb PFAS limit, far below ECHA’s more practical and measurable 
1ppm PFAS limit – STILL significantly exceeded. 


•  “All the tested FFFs exhibited reduced performance with the application of dry chemical. … Since 
dry chemical is a common auxiliary agent and many ARFF vehicles have dual-agent turret nozzles, 


this quality may pose significant safety issues in a real-world response.” 


•  “Additionally, surface burning was a commonly observed trait of the FFF 
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candidates that is typically not observed with AFFF.”  


• “Extinguishing the fire on the edges of the fire pans and preventing reignition in these areas was 
generally more difficult with the FFFs than the AFFFs. In the manual application evaluations, this 
difficulty was more evident and was amplified by the application technique and cohesivity of the 
foam blanket.” This confirms F3 use would become harder as pool fire sizes increased, and is directly 
relevant to the need for rapid, effective first aid firefighting to prevent risk of escalation in these six 
sectors.  


•  “A direct discharge into the pan or change in direction of application frequently caused fire 
reignition in areas of the pan that were previously extinguished or pulled the entire foam blanket 
away from other areas, causing reignition.” which could have serious consequences as foam 
blankets are frequently disturbed and blown around changing their direction by wind, on land and 
especially offshore.  


• “Overall, none of the tested FFF candidates can be considered a direct replacement for AFFF 
without compromising the efficacy of fire extinguishment.” 


 
 


8. Sweden’s Research Institute (RI.SE) (Dahlbohm, 2022)13 conducted extensive fire performance testing 
on eleven F3s. It concluded:  


• “Testing in seawater generally prolonged [F3] extinguishment times or prevented 
extinguishment.”  


• When seawater was used only two F3s extinguished (2min47s and 4min11s), nine F3s did not 
extinguish (EN1568-3).  


• “This is assumed to be due to interactions with the fuel causing rapid breakdown of the 
firefighting foam.”  


• Only 3 of these 11xF3s using freshwater were found to extinguish ICAO Level B in under 2 mins 
requirement, 3 did not extinguish at all.  


• None of 11x F3s when forcefully applied, extinguished EN1568-3 [heptane] within required 
1min30s. Only 5 extinguished (best 2min30s, worst 5min 35s), 6 did not extinguish. 


• “The more forceful [F3] application, the greater the fuel pick-up.” Emphasising the importance of 
gentle applications with F3s, which is not possible or usually ineffective offshore, in defence, 
aviation, and most transportations. 


• ” If the foam breakdown or fuel pick-up is too large, extinction times may instead be longer. … a 
higher heat flux increases the firefighting foam breakdown.” 


• “The fuel flashpoint could be an indicator of the complexity of firefighting.” 


• None of 11x F3s was able to meet the 10min 25% burnback time (EN1568-3), only one F3 exceeded 
this 10min requirement when used at an over-rich induction rate of 4.5% admixture (of nominal 3% 
foam).  


•  “All the findings and conclusions point out the importance to perform tests as close to the real fire 
hazard situation as possible.” 


 
 


9. NFPA Research Foundation’s 2022 ‘Fire Service Roadmap’ report14 confirmed: 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapors to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film on the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “The research conducted to date suggests that FFFs tend to lose effectiveness when discharged 
through non-air-aspirating nozzles that produce lower aspirated/aerated foam with expansion 
ratios less that 4-5 (generally speaking).” Offshore, Defence, Aviation and often transportation 
commonly uses non-aspirating discharge devices for rapid control under wide ranging conditions 


including wind. Changing to aspirated devices would likely reduce system 
effectiveness, increasing risks of catastrophic fires. 
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• “However, it is incorrect to assume that these new FFFs are a “drop in” replacement for AFFF even 
though they may have a specific listing or approval. At this time, there is too much difference 
between specific FFF's in properties and performance to suggest that the class can be a drop in 
replacement for the AFFF class of foams.” 


•  “Specifically, one pass of a stream of AFFF typically extinguished all the fire in application, including 
on the far side of smaller obstructions. Conversely, the FFFs tended to leave small holes in the foam 
blanket and needed more agent to extinguish all of the obstructed fires. In short, the FFFs typically 
took two passes of foam application to match the single pass of AFFF explaining the 1.5-2 times 
longer extinguishment times.” 


• …” As a result, these conditions could have been even more pronounced if the tests had been 
conducted with a flammable liquid like gasoline.  … pre-fire planning and training will be key to 
successful implementation/deployment of these products going forward.” 


• “Although these new foams are being developed and implemented as environmentally friendly 
AFFF alternatives, the industry trends will require collection and disposal of these [F3] products in 
the same manner as AFFF is being handled today. So unfortunately, the ability to train with these 
foams will have the same cost burden as the legacy AFFFs requiring special facilities and waste 
containment/collection. As a result, innovative training approaches (e.g. Immersive reality 
approaches) should be considered/developed to more effectively and efficiently address the 
increased challenges of transitioning to these new products. Additional training resources will be 
required to address new foam alternatives (e.g., model procedures, model strategies or tactics 
with new foams, training facilities, equipment transition, etc.). Special education and training are 
needed for foam stewardship (e.g., why the transition is needed, why environmental 
contamination is important,” This training intensity, foam disposal and significant costs per 
firefighter have not been adequately considered in this restriction proposal so far. 


• There are no F3 alternatives which currently meet all existing C6-AFFF capabilities, nor has passed 
the existing AFFF MilSpec15, new F3 MilSpec 32725 (by early May 2023), or UL162 seawater 
accreditation16,17 with non-aspirating devices under necessary operating conditions of -18oC, widely 
experienced across EU in winter. 


• Ultimately, end users will need to design and install within the listed parameters in order to 
ensure a high probability of success during an actual event. This applies to both the discharge 
devices and proportioning system.” 


 
 


10. US Department of Defence (DoD) NEW fire performance test standard MIL-PRF-3272518 for Fluorine 
Free Foams (F3s) issued in Jan.2023, specifically designed for land-based operations using freshwater 
only.  


• It is not accepted for Naval use, clearly indicating that F3s meeting this specification are not suitable 
for application in sea water because they are significantly less effective i.e. UNSUITABLE.  


• Any such qualified F3 also must carry a warning label: “This product is not authorized for US Navy 
Shipboard Use.” and “Do not mix with other foam concentrates.” 


• This standard also seems considerably weakened by: 


• Single 50ft2 (4.64m2) fire test uses freshwater and 3gpm nozzle [50% higher application rate] on 
Jet A in 60sec extinction and 270sec burnback (not seawater and 2gpm nozzle on gasoline in 50 sec 
extinction and 360sec burnback as AFFF MilSpec– a much harder test) - potentially placing lives at 
increased risk. 


• 2 passes from 3 attempts (only 66% success) per test (100% pass rate currently required to pass) -
eroding this important safety factor. 


• 28ft2 (2.6m2) fire tests use Jet A with 10sec preburn - unrealistically short, avoids heat build-up 
(not gasoline & 10sec preburn) 


• Only one two 28ft2 (2.6m2) tougher fire test with gasoline (new and aged [10 days at 65oC] F3 
concentrates), 2gpm nozzle, 10sec preburn, 60sec extinction, 240sec burnback – freshwater only 


(not gasoline, 2gpm nozzle, 10sec preburn, 30sec extinction and 360sec burnback 
with fresh and seawater). Is that tough enough? 
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• Burnbacks now start after 30secs (not within 60 secs ie. 55-58secs for AFFF spec) reducing 
protections for anyone trapped and risking faster re-ignition. 


• Dry Chemical compatibility uses Jet A and freshwater (not gasoline and SEAwater) making it easier 
to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much easier to pass at 5oC - 
unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance, also making it easier to 
pass. 


• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for AFFF). NO requirement at 5oC 
– when more relevant operationally (AFFF is 20cs at 5oC). 


• Corrosion rates now tested with just 10% F3 diluted in 90% seawater (not 90% AFFF diluted in 10% 
seawater) – unrealistic - presumably seawater is less corrosive than F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with more tolerant 
Fathead Minnow specified – a pollution tolerant species (not 500ppm with more sensitive Killifish 
required under AFFF MilSpec). 


• F3 PFAS content <1ppb potentially unrealistic – particularly when five leading F3s each tested 10-
87ppm to PFAS as Total Organic Fluorine (TOF) by FAA in Jul.2022 report (using US EPA 537.1 
method). 


• NO F3s are currently qualified to this spec in early May 202319. Yet ten C6-AFFF 3% foams are 
currently qualified to the existing MilSpec MIL-PRF-24385F(SH)v4, 202020,21.  


• This existing AFFF MilSpec21 also permits F3 use offshore - providing any such F3 has been qualified 
by passing ALL the detailed fire performance tests in fresh and saltwater required by this 24385F 
specification – no F3s can pass these tests – even freshwater only20, hence the arrival of a test 
designed to allow F3s to pass. 


 
 


11. FAA issued Cert-Alert 23-01 (Jan.2023)22 in response to this new MilSpec: 


• Accepting airport use of this new F3 spec. once F3 passes qualification testing and is added to 
QPL/QPD.  


• “Currently, Certificated Pt.139 airports will not be required by the FAA to transition to the new F3. 
Airport operators are authorised to continue using QPL MilSpec AFFF”. 


• “F3s lack compatibility with other F3s, so they cannot be mixed together.” Also F3s are not 
premixable. 


• “Airports using potassium based dry chemical should contact their assigned FAA Airport 
Certification Safety Inspector to discuss options for ARFF response” …as F3s can be instantly 
attacked by Dry Chem applications. 


 
  


12. FAA Research calculating firefighting agent quantities for aircraft crash fires in 201243 found aircraft 
composite materials behave differently. It cautioned: 


•  There is also potential for re-ignition of a fuel fire from smouldering fuselage composites.”  


• It referenced US Military graphite/epoxy/carbon fibre composite testing, finding “this composite 
would self-sustain combustion in as little as 2.5 minutes of exposure to an external pool-type fire. 
…The pool fire was easily extinguished in all tests. However, extinguishment of the composite 
combustion was not as easy. The surface flames were readily extinguished, but smouldering 
composite combustion was already established.”  


• “To extinguish …fire fighters applied a continuous stream of AFFF directly on the composite 
material. After applying AFFF for 3 minutes or more, the smouldering composite combustion was 
extinguished.” Such re-ignition sources further expose F3 vulnerabilities, without vapour sealing 
additives. 


 
 
13. The current NFPA 403:2018 Standard for Aircraft Rescue and Firefighting 
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Services at Airports44 Annex B.6 explains…  


•  “There has been limited full-scale testing of ICAO C foams, but tests to date have reflected 
extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 gpm/ft2 
(3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate requirement for AFFF meeting 
MilSpec in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still effective at this low 40% safety 
factor operationally? when considerably less than existing double or triple safety factors currently 
used by ICAO Level C/US MilSpec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates should evaluate equipment 
requirements any time a switch to a new manufacturer of foam concentrates is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following application rates by test standard 
are used: 


 
 (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
 (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
 (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO/airports …and Defence Services when extensive 
comparative fire testing confirms F3s deliver inferior fire performance to C6-AFFFs and may require typically 
2-3times higher application rates to even extinguish test fires on volatile fuels like gasoline and Jet A1. Safety 
factors should therefore be significantly higher than just 40%, at least double confirming operational use at 
7.5L/min/m2 or above potentially for ICAO Level B approved F3s (not 5.5L/min/m2 as currently)?  
 
Is it SAFE for European airports to be using ICAO Level B F3s at just 5.5L/min/m2 application rate, when 
current NFPA 403 standard is recommending ALL ICAO Level B approved foam be used operationally at 
7.5L/min/m2 to avoid increasing risks to life safety? Who is liable should a tragedy happen? 
 
This also justifies a 10-year transition extension (with review) for Aviation, Defence, Offshore Installations 
where helidecks are almost universally operated, and marine shipping with helicopters stationed or visiting 
(eg. cruise ships, research vessels, supply ships and others). 
 


14. Summary: Advantages of transitioning to F3s in six sectors defined above are currently: NONE.  
Any anticipated environmental benefit from preventing C6-PFAS discharging onto land, rivers or sea are 
likely to be offset by increased loss of life from slow, less effective fire control; fire duration and risk of 
extended spread; increased toxic smoke  produced; increased foam used with higher aquatic toxicity; 
increased breakdown products released from fire; excessive run-off due to higher application rates; 
increased risk of catastrophic fires delivering greater risk of lives lost and greater resulting irreparable 
damage. 
 
       Disadvantages of transitioning to F3s in six sectors defined above are numerous, including: 


• Increased risk of fires escalating out of control. 


• Very high impacts of single catastrophic event to humans and our environment. 


• Demonstrated impaired F3 functionality, particularly when forcefully delivered, 
using non-aspirated delivery devices (3-4:1 expansion) to overcome wind and 
remain safe distance from flames and radiant heat.  


• Reduced proportioning accuracy/reliability due to viscosity issues, particularly in 
winter operating conditions (potentially -18oC). 


• Most F3s suffer attack and premature collapse from Dry Chemical powder 
applications, regularly used by Defence, Aviation, Offshore, Transportation, and 
neighbouring establishments to Seveso III sites. 


• Most sectors suffer disproportionate ‘down time’ costs to high value assets to 
allow system clean-out, retrofitting equipment, re-commissioning etc. for F3 
transitions, likely compromising existing protections, placing lives under increased 
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risk of harm. 


• Sectors using non-potable water are particularly vulnerable to poor F3 fire 
performance (eg. seawater). 


• No current evidence of proven F3 effectiveness under realistically challenging 
major fire conditions. 


• Disproportionately likely to result in increased catastrophic fire risk and lives lost, 
above the low levels currently experienced. 


 
 


15. Evidence from three Major Fires: F3 use contributed to unacceptable outcomes: 
 


i. Defence fire comparison47-55 
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ii. Aviation fire comparison56,57 


 
 
 
 
 
 
 


 







Page | 20 


 
 
 
 
 


 


 


 
 


This Dubai aircraft fire has direct relevance Offshore, in Defence, Aviation, Shipping 
because there are numerous helicopter flights transporting personnel to and from 
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platforms, ships, Defence operations, day and night, year round, in often difficult weather conditions, which 
were also faced in Dubai. F3 use places unacceptably increased risks to life safety, particularly in storms, hot 
summers, winters when F3s may be very viscous, even semi-solid, so unable to be proportioned 
effectively. This could also prevent any rotary or fixed wing aircraft fire from being controlled or 
extinguished, leading to potentially catastrophic outcomes. 
 
 
 


iii. Chemical fire comparison47-66 
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This chemical factory fire was shocking in the socio-economic implications, severe health impacts to 
firefighters, disastrous environmental outcomes, even when no PFAS containing foams were used. Creeks 
recorded PFAS levels 16 times above recreational quality limits, presumably from other PFAS-containing 
items consumed in the fire, as foam was confirmed by the Fire Brigade as only F3 used. This is the reality 
of major fire outcomes where F3s are used and is a sobering ‘reality check’ of potentially increasing 
catastrophic fires that could result from proposed short transitions, further justifying 10-year extensions 
being critical for these six key sectors. 
 
 


16. PFAS Limit values 
 Since F3s are required by this proposed restriction to contain <1mg/L (ppm) PFAS (ie Total Organic 
Fluorine or TOF) in these alternative concentrates, it undermines this requirement if during cleanout 
significantly higher levels are permitted, especially if such higher levels could be influencing performance.  


• There is also a risk that very weak C6-AFFFs could potentially be claimed as F3s.  


• In fact1 “SEAC notes that, in regard to placing firefighting foams on the market, stakeholders 
participating the consultation on the Annex XV Dossier generally did not report concern on setting 
the limit value at 1 mg/L.” Both FFFC and ATCS in USA “confirmed in the consultation on the Annex 
XV Dossier that 1 ppm of PFAS in a foam concentrate does not provide any increase in the 
effectiveness of the foam (comments #3552, #3544). SEAC takes this as an indication of this level of 
the limit value as being sufficiently low to prevent intentional use of PFAS in firefighting foams.”  


• …SEAC also advised1 that “In the consultation on the Annex XV Dossier, it was also reported that 
there are some indications that the concentration of PFASs in new fluorine-free foam concentrates 
could be higher than 1 ppm (comments #3607, #3614). The party recommended to set the limit 
value at 3 ppm; according to their experience the PFAS concentrations in new fluorine-free foams 
are under this level.”   


• SEAC also recognises … “The dossier Submitter considers more practical to use ‘total [organic] 
fluorine’ methods which measure the overall amount of (organic) fluorine in a sample.” 


 
 This could get very confusing for foam users, regulators and manufacturers alike, unless the 1ppm 
PFAS limit proposed –measured as TOF - should be the required PFAS limit value across EU for new F3 
concentrates, cleanouts, wash waters and final reinstate, as well as other wastewater effluent streams from 
sewage treatment, biosolids and landfill leachate etc. so there is a uniform acceptance level to avoid 
confusion and keep a fixed implementable level that everyone can work with.  


 
 SEAC support1 was also given for the idea that “additional guidance, based 
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on best practices existing in some sectors and countries, will be developed for the industry to ensure 
enforceability. SEAC finds this a useful idea as such and agrees that guidance, or even prescriptive 
documents at EU level (similar to IED/BREF documents) should be developed by the European Commission. 
In the consultation on the Annex XV Dossier, stakeholders also implied that guidance on how the cleaning 
of equipment to meet the restriction level of 1ppm can be achieved would be needed (comments #3543, 
#3550).”  Such guidance with a defined procedure to follow would benefit foam users, manufacturers and 
contractors implementing change-outs during F3 transitions to ensure they achieved a level of consistency 
in system cleanout that avoids divergent outcomes. Otherwise this could lead to unacceptably high residual 
PFAS result levels being frequently recorded/reported, which contradicts the intention of this restriction 
regulation. It would also be cost prohibitive to force a further clean-out of new F3 concentrate placed in a 
system, simply because the original cleanout was insufficient, resulting in the whole tank contents being 
unacceptably contaminated with PFAS levels well above the required limit value of 1ppm PFAS (measured as 
TOF). 
 
 It was disturbing to find the US Federal Aviation Administration in its Jul. 2022 TC22-23 report10 on 
comparative fire testing of F3s, found five of these leading F3 concentrates independently tested for PFAS 
content by a reputable approved analytical laboratory, showed surprisingly high PFAS (as Total Organic 
Fluorine or TOF) levels ranging from 10-87ppm using the US EPA Method 537.1 (2020)12. Far in excess of the 
required 1ppm PFAS concentration required for F3 concentrates in this restriction regulation, and likely to 
influence performance.  
 
 If 1ppm total PFAS (presumably measured as TOF) is to be the concentrate requirement going 
forward it should also apply as a maximum for residual PFAS concentration levels in final wash water or 
rinsate from existing storage tanks and systems, verified by an independent approved laboratory to be < 
1ppm TOF before the new F3 concentrate is added to the tank. The F3 concentrate should probably also be 
independently analysed by an approved laboratory to ensure it meets the <1ppm TOF restriction 
requirement at the same time, particularly since 5 leading manufacturers F3s contained 10-87ppm TOF, so 
they seem to be struggling to adequately measure PFAS levels in their new manufactured F3 concentrates, 
since these five were submitted to FAA as ‘Fluorine Free Foams’, presumably intended to meet the 
incredibly low new F3 US MilSpec 3272518 criteria, which seems set at an unrealistically and unmeasurably 
low 1ppb total PFAS level (ie TOF).  If the reason claimed may be unintended ‘contamination at the 
manufacturing site’, then such contamination needs to be investigated and removed so that future F3 
manufacture can comply with the label, delivering essentially ‘Fluorine Free’ product to the required limit 
value of 1ppm total PFAS (measured as TOF) across EU. Misleading claims and such errors benefit no-one, 
least of all those being potentially rescued by its use in major fires. 
 
 It should be a major concern to everyone that new F3s may contain 87ppm PFAS10 which under this 
proposed regulation would make them ‘AFFFs’, not F3s - under which they appear to be masquerading. 
Presumably even 10ppm is also well above a threshold level at which PFAS provides some functional benefit 
to the foam. -  previously stated in SEAC’s draft opinion1 as not influencing fire performance by FFFC and 3M 
in their ECHA submissions as being 1ppm total PFAS. 
 
 


17. Sole sourcing of specific F3 alternatives will probably be an enduring problem. Quick AFFF 
replenishment is currently critical Offshore, in Defence, Shipping and some Transportation 
applications. This can involve other C6-AFFF brands, providing they have equivalent listing approvals. 
FAA’s Cert Alert in Jan 202322 reinforces the New F3 MilSpec 32725 required warning label18 on every 
F3 drum “Do not mix with other foam concentrates” even from the same manufacturer – which is 
supported by manufacturers own recommendations45. Otherwise mixing could result in unexpected 
reactions, separation or premature performance loss issues, occurring quite quickly during storage. 
Each system therefore has to be designed for a specific F3 agent and disposed of similarly to AFFFs. 
Manufacturers recommend46 “preventing entry of F3 to sewers and public waters.” NFPA Research 


Foundation’s 2022 Fire Service Roadmap14 endorses this “Although these new 
foams are being developed and implemented as environmentally friendly AFFF 
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alternatives, the industry trends will require collection and disposal of these products in the same 
manner as AFFF is being handled today. So unfortunately, the ability to train with these foams will 
have the same cost burden as the legacy AFFFs requiring special facilities and waste 
containment/collection.” This could be a major issue even during or following smaller fires (as well as 
major fires), adding potentially severe delays and ‘down-time’ costs, before again become operational.  


 
 


18. Expensive re-training ALL Offshore personnel (as everyone must undergo basic fire training) to un-
learn currently ‘instinctive’, semi-automatic emergency responses.  


 Re-training firefighters to do the opposite of what many have found instinctive over a lifetime will be 
very challenging, time consuming and expensive as NFPA-RF’s Roadmap14 advises “As a result, innovative 
training approaches (e.g immersive reality approaches) should be considered/developed to more 
effectively and efficiently address the increased challenges of transitioning to these new products. 
Additional training resources will be required to address new foam alternatives (e.g., model procedures, 
model strategies or tactics with new foams, training facilities, equipment transition, etc.). Special 
education and training are needed for foam stewardship (e.g., why the transition is needed, why 
environmental contamination is important,” This training intensity, foam disposal and significant costs per 
firefighter have not been adequately considered in this restriction proposal so far. SEAC already recognises1 
this “Some stakeholders (comment #3546, 3548, 3596, 3614) claimed that, further to technical costs, they 
will also incur organisational costs (adapting firefighting related procedures) and re-training costs (since 
alternative foams can require new firefighting tactics and tools), and these have not been accounted for 
by the Dossier Submitter. According to one comment (#3548), these costs could represent 25% of 
substitution cost for big industrial installations.” 
  
 To use F3s effectively requires gentle (not forceful) applications, well aspirated (not non-aspirated), 
slower (not rapid attack), requiring closer engagement with the fire, meticulously addressing every area of 
flames, and re-visiting to check for any re-ignition before moving onwards in a painstaking, methodically 
focused manner, which is unfamiliar because of C6-foam’s flexibility and capability to quickly spread and 
vapour seal the volatile flammable liquid fuel’s surface (not possible with current F3s). This takes more 
courage, exposes firefighters to more risk, more heat stress, goes against natural instincts to stay further 
back. It requires a very different mind-set from their current training for fast, sweeping foam delivery onto 
pool fires, applied from as far back, in as safe an area as possible, to achieve rapid knockdown and 
extinguishment to deliver a rapid rescue of casualties, prevent spread and escalation, and get back to safety 
– ‘job done’! …But it may not be ‘job done’ using F3s, despite every effort being made and no fault of the 
firefighters involved, the evidence confirms F3s lack necessary resilience offshore, so it could be ‘job 
undone’…leading to more damage, more danger and potentially more catastrophic outcomes. 
 
 NFPA-RF’s 2022 Fire Service Road Map14 on ‘lessons learnt, and tactics’ confirms “Specifically, one 
pass of a stream of AFFF typically extinguished all the fire in application, including on the far side of smaller 
obstructions. Conversely, the FFFs tended to leave small holes in the foam blanket and needed more agent 
to extinguish all of the obstructed fires. In short, the FFFs typically took two passes of foam application to 
match the single pass of AFFF explaining the 1.5-2 times longer extinguishment times. …As a result, these 
conditions could have been even more pronounced if the tests had been conducted with a flammable 
liquid like gasoline.  … pre-fire planning and training will be key to successful implementation/deployment 
of these products going forward.”  
 
 Such re-training will be time-consuming and expensive, because it must be very realistic, using live 
fires, repeatedly. To achieve the best from F3s is counter-intuitive to conventional firefighter training and is 
not instinctive for any individual wanting to get the ‘job done’ and get back to a safer place. It encourages 
firefighters to enter the foam blanket, when it may not be safe to do so with F3s, since they lack the unique 
fuel shedding and vapour sealing properties provided by C6-foams. It will take many attempts on real fires 
for every firefighter, before the required techniques are mastered and confidence slowly grows with 


application success. This will also require frequent on-going ‘refresher’ training to 
ensure firefighters do not lapse back into ‘old, ingrained ways’ which could put 
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theirs, and other’s lives on the line, with increasing risk of catastrophic fires occurring more frequently. 
 
 Such costly comprehensive training should only be embarked upon, once independent comparative 
fire test data confirms a high degree of functional fire performance equivalency is possible using F3 
alternatives, to adequately protect firefighter lives operationally. This is demonstrably far from the case 
currently and seems likely to continue for the foreseeable future. It also seems not to have been adequately 
considered, or costed in the Socio-Economic Assessment, by the Document Submitters of this PFAS foam 
restriction proposal. Yet it is a substantial extra cost burden which will be disproportionate to any 
perceived benefit in several sectors, including these six key sectors, further justifying 10-year extension 
periods. 


 
Conclusions 


 This fundamental gulf in current F3 fire performance compared with existing C6-AFFFs on widely 
used flammable fuels, particularly when saline water, forceful and non-aspirated applications are required, 
demonstrate its criticality to operational fire responses in all six of these specific sectors. This explains why it 
is imperative that high performing C6-AFFFs and other C6-foams approved under US MilSpec, ICAO Level 
B/C, UL162, EN1568-3, IMO, Lastfire test standards are allowed to remain available for all these six sector 
applications for at least 10 years with review (not the 5 years proposed) as a crucial step towards ensuring a 
safe and successful transition. This enables avoidance of compromised life safety and inferior critical 
infrastructure protections for these challenging sectors, particularly where added munitions ‘cook-off’ 
complexities, seawater use, non-aspirated forceful applications require speed, flexibility, reliability, under 
challenging wide ranging operational conditions. Space and weight constraints, criticality of tight time 
restrictions on foam’s fire control effectiveness to protect lives, notably where they are restricted or 
confined into potentially hazardous spaces like defence assets, offshore platforms, ships, passenger aircraft, 
transportation vehicles etc.  
 Avoiding the consequences of severe fire spread to other areas or adjacent high hazard facilities, 
often matches the challenging but realistic fire scenarios already recognised by SEAC at Seveso III sites. 
Compromising on these protections in these six key sectors could unnecessarily jeopardise lives to increase 
the risk of loss or severe injury. 
 As a result of the evidence provided above and the excessive costs of ‘down-time’ to undergo 
retrofits and the risks this may be ineffective. This includes:  


• Use of more volatile fuels (than common test fuel heptane) 


• Unavoidable use of varied water qualities (including saline waters) 


• Necessity of forceful and non-aspirated applications to target hazards combatting wind, ensuring 
adequate distance is achieved to reach target and protect firefighters from flames and excessive 
radiant heat. 


• All of which are unlikely using more gentle but higher F3 application rates of higher aspirated foam 
in dedicated modified F3 systems.  


• Disproportionately expensive ‘down-time’ delays of high value critical assets during F3 transition, are 
likely to be prohibitive, especially if life safety and existing critical infrastructure protections may be 
compromised as a result.  


 Such issues may even jeopardise National security by making critical assets and defence bases ‘easy 
targets’ for an aggressor or terrorist attack, deliberately setting off fires knowing there is a low probability 
they could be extinguished before irreparable damage is done and lives likely also lost.  
 This combined evidence confirms that Offshore, Defence, Civil Aviation, Marine Shipping, Bulk 
Transportation/Storage and neighbouring facilities to Seveso III sites require at least a 10-year transition 
period (with review) to avoid compromising existing life safety and critical asset protections. Major incidents 
could more easily become catastrophic with serious loss of life because F3s are not shown equally 
effective under these specifically challenging conditions, likely to be found in realistic and credible major 
fire events across these six sectors.  
 The proportionality of likely increased risks of catastrophic fires outweighs potential for F3s to 
keep such catastrophic risks as low as they are currently, particularly under the challenging operational 


conditions faced across these six critical and demanding sectors. 
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Introduction 


The Alliance for Telomer Chemistry Stewardship (ATCS), representing some of the leading 


producers of C6 short-chain fluorotelomer-based chemistry, welcomes the opportunity to 


submit our opinion on the proposal to restrict the use of per- and polyfluoroalkyl substances 


(PFASs) in fire-fighting foams through this consultation.  


The ATCS supports the European Union’s overall aim of limiting emissions of fluorinated 


materials by restricting its use to applications where they play a critical role, including 


firefighting foams. Moreover, some members of the ATCS have helped develop the best 


practices guidance for Class B firefighting foams of the Fire Fighting Foam Coalition (FFFC) 


in order to limit their use to high hazard Class B fires in crucial applications, such as military, 


airports, storage tanks, terminals, and petroleum/chemical processing and industrial facilities, 


as well as to minimise the overall emissions.1 In particular, the ATCS dissuades the use of 


fluorinated firefighting foams for training, testing, and calibration purposes, wherever possible, 


unless all releases can be contained.  


The ATCS applauds the development of emission minimisation techniques and have been 


implementing them as part of their commitment to sustainable production. The ATCS 


maintains that with the elimination of the usage of fluorinated firefighting foams for testing, 


training and equipment calibration, emissions are largely limited to real high hazard class B 


fires. Moreover, it should be emphasized that emission minimisation measures should apply 


to the use of all firefighting foams, regardless of whether PFAS ingredients are used, due to 


the remaining uncertainties of the hazard profiles of fluorine-free foams, especially in aquatic 


environments – something that has also been recognized by the US Fire Protection Research 


Foundation.2  


The ATCS submitted three contributions to the ECHA public consultation emphasizing our 


concerns regarding the parallel restriction proposals, the unrealistic scope of the restriction 


proposal and worst-case scenario exposure levels, and the absence of standard analytical 


methods and the resulting unfeasible enforcement. Although we already provided substantial 


information during previous submissions, the present document further substantiates some of 


the derogation requests as queried by SEAC.  


On the next page, you find a table with our suggested derogation formulations per sector. 


Please note that ATCS focused on avoiding repetitive information compared to its previous 


submission. It is therefore advisable to consult the previous submission where necessary.  


 


 
1 Fire Fighting Foam Coalition, “Best Practice Guidance for Use of Class B Fire Fighting Foams”.  


https://www.fffc.org/_files/ugd/331cad_55453ae7268c4fc1b5226fe1576bd2bf.pdf. 


2 Gerard G. Back et al., “Firefighting Foams: Fire Service Roadmap: Final Report,” Fire Protection Research 


Foundation, May 2022, https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-


reports/Emergency-responders/RFFirefightingFoamsFireServiceRoadmap.pdf (accessed April 24, 2023). 
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Table 1 – List of derogation requests 


Application ATCS’ suggested derogations 


Training and 


calibration 


3) Paragraphs 2 shall not apply from: 


a. 18 months after entry into force for training and testing (except 


testing of the firefighting systems for their function where releases 


are contained); 


Civilian ships 


3) Paragraphs 2 shall not apply from: 


c. 10 years three after entry into force for civilian ships; 


Portable fire 


extinguishers 


3) Paragraphs 2 shall not apply from: 


d) five years after entry into force for portable fire extinguishers as 


defined by EN3-7; 


Industrial sites 


3) Paragraphs 2 shall not apply from: 


e. 10 years after entry into force for establishments covered by the 


Directive 2012/18/EU (Seveso III)11 (upper and lower tiers) and 


their neighbouring establishments; […] 


[New paragraph] The Commission shall re-evaluate, by xx xx 


xxxx [x years after entry into force], the measures provided for 


in relation to paragraph 3(c), 3(e), 3(g) and 3(h) and in the light 


of new scientific information. If justified, these measures shall 


be modified accordingly. 


Transportation of 


flammable liquids 


g. 10 years after entry into force for professional transportation 


by road, rail, ship (marine) or pipelines of flammable liquids as 


such or in mixtures, as classified in the Regulation (EC) No 


1272/2008 on the classification, labelling and packaging of 


substances and mixtures. 


Exploration and 


exploitation of 


minerals 


h. 10 years after entry into force for offshore exploration and 


exploitation of minerals, including hydrocarbons. 


Defence 


[New paragraph] Paragraph 2 shall not apply to defence 


applications, as long as no successful transition to military 


operable fluorine-free foams can be achieved for seagoing 


units, air traffic facilities and on- and offshore storage of fuel. 
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General Concerns on the Restriction Proposal 


• The ATCS considers that the restriction proposal on the use of PFASs in firefighting 


foams should have precedence over the restriction proposal on undecafluorohexanoic 


acid (PFHxA), its salts and related substances for limiting the use of PFASs in firefighting 


foams. The use-tailored proposal for firefighting foams allows for additional, much required 


certainties in terms of enforcement.  


• Due to the lack of a general analytical method, product compliance and enforceability 


of the proposed thresholds cannot be guaranteed. Both ECHA in the restriction dossier of 


the use of PFASs in fire-fighting foams and the Dossier Submitters of the universal PFAS 


restriction recognized that no general, effective analytical method exists to date to 


measure the level of PFASs.  


• In our opinion, the best available technique for fluorinated firefighting foams to date is able 


to measure 29 specific PFAS analytes in fluorinate firefighting foam concentrate, 


including C6 residues, i.e., PFHxA.3 The availability of harmonized and validated analytical 


methods should be a prerequisite to any regulatory action.  


• The continued use of fluorinated firefighting foams for a limited number of 


scenarios, i.e., Table 1 – List of derogation requests, should be guaranteed to mitigate 


the potential negative impacts of large-scale substitution for applications with a particular 


risk of high hazard Class B fires. The following risks have to be accounted for:  


(i) lowered extinguishing performance, as fluorine-free foams do not provide an 


adequate insulating layer between fuel and air, do not offer the same degree of 


vapor suppression and flexibility, and are associated with longer extinguishing 


times; 


(ii) far-reaching functional and technical adjustments of the existing installations 


due to the difference in chemical and physical between fluorine-free and fluorinated 


firefighting foams; 


(iii) economic impact, including refurbishment and catastrophic destruction of 


property;  


(iv) social impact, endangering human life due increased chances of incidents and 


uncertainty about safe evacuation of employees, passengers or local residents, 


and; 


(v) environmental impact, with higher chances of fire escalation, leading to higher 


releases of hazardous materials from the site into air, water or soil. 


• It is stipulated in Article 2, Paragraph 1 (d) of the REACH Regulation that “the carriage of 


dangerous substances and dangerous substances in dangerous preparations by rail, road, 


inland waterway, sea or air” are not covered within the scope of restrictions. We would like 


to highlight that currently a lot of uncertainty remains to whether, therefore, the 


transportation of flammable liquids is de jure out of scope of the restriction proposal 


on all PFAS in firefighting foams.  


 
3 Fire Fighting Foam Coalition, “Analytical Method for Measuring PFAS in AFFF Firefighting Foam Concentrates,”  


April 2019,  


https://www.fffc.org/_files/ugd/331cad_4eb7dca6a804487cb21943d26f27bf34.pdf (accessed Jan. 3, 2022). 
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• Moreover, we would like to highlight that incoherence remains on the legal definition of 


civilian ships, as in EU law none exists, which results in legal uncertainty regarding the 


associated scope. A clarification here would be required for EU vessels, as it is our 


understanding that this restriction proposal should not affect non-European flagships 


operating in European waters.  
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Specific Information Requests  


Question 1.  


SEAC would welcome further information on the availability, technical feasibility and 


implementability of alternative PFAS-free firefighting foams in the following 


sectors/activities: 


a. offshore exploration and exploitation 


i. Description of the activity, use, location and sector  


The use of fluorinated foams on offshore installations, i.e., fixed or floating platforms including 


drilling rigs, floating production, storage and offloading facilities, used for the offshore 


production and storage of flammable liquids. Note that for offshore platforms space, storage 


and weight limitations exist, requiring the most effective foam in the smallest volumes, i.e., 1% 


Aqueous Film Forming Foam (AFFF) concentrate.  


Fluorinated foams used on offshore platforms are only used for emergencies in specific high-


risk locations, i.e., helideck, engine rooms and exits of primary concern, using relatively small 


volumes compared to the high risk associated with them, and are safeguarded in fixed offshore 


systems. 


Containment basins, floor dividers and other coaming devices, as well as reduced fire 


extinguishment times, reduce the displacement and risk of leakage of both firewater runoff 


and hydrocarbon liquid fuels into the environment. Finally, portable booms, light-weight float 


rubber containment items, are used to provide a first response to contain any spillages in a 


defined area until the execution of clean-up operations.4 


ii. The fire risk 


Research demonstrates that fluorine-free foams perform significantly less when used in 


seawater and have known limitations with regards to fuel specificity, while foam-hydrocarbon 


fuel compatibility, such as fuel pickup, is of great importance.5 When tested in seawater, only 


 
4 Gerardo Portela Da Ponte JR, Risk Management in the Oil and Gas Industry: Offshore and Onshore Concepts 


and Studies (Cambridge: Elsevier, 2021), 224; National Fire Protection Association (NFPA), NFPA®: 11Standard 


for Low-, Medium-, and High-Expansion Foam 2021 Edition, ISBN: 978-145592743-2, 130.  


5 Ted H. Schaefer, et al., “Sealability Properties of Fluorine-Free Fire-Fighting Foams (FfreeF),” Fire Technology 


44 (2008): 297–309. https://doi.org/10.1007/s10694-007-0030-8; Sixten Dahlbom, et al., “Fire Test Performance of 


Eleven PFAS-Free Class B Firefighting Foams Varying Fuels, Admixture, Water Types and Foam Generation 


Techniques,” Fire Technology 58 (2022): 1639–1665. https://doi.org/10.1007/s10694-022-01213-6; OIL 


TECHNICS, “Response to Public Consultation on SEAC Draft Opinion of Proposed PFHxA Restrictions,” p.29, 


September 3, 2021, 


https://www.firefightingfoam.com/assets/Uploads/DISTRIBUTORS/OIL-TECHNICS-PFHxA-SubmissiontoECHA 


FINAL-3Sep21.pdf (accessed July 20, 2022).  
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2 out of 11 fluorine-free foams tested passed the EN1568-3 extinction requirements.6 The 


hardness of water used to prepare the foam solution negatively affects the quality of the 


expanded foam, i.e., expansion ratio and drain time. Water hardness is determined by the 


quantities of dissolved calcium and magnesium ions in water and is expressed as mg/L 


hardness as calcium carbonate.7 The total hardness of seawater is between 5,800 and 7,500 


mg per Litre as CaCO3, which is significantly higher than freshwater as typical freshwater 


magnesium levels range from 5-50 mg/L (compared to 1350 mg/L for seawater) and calcium 


levels range from 4-100 mg/L (compared to 400 mg/L for seawater).8 Hardness negatively 


effects the application of both fluorine-free foams and fluorinated foams because of the 


chemical interaction between the inorganic salt ions and the surfactant molecules in the foam 


concentrate, affecting the surface and interfacial tension of the foam solution against a given 


fuel.9  


Nevertheless, the effects on the effectiveness of fluorine-free foams are much more 


pronounced and severe, e.g., extinguishment time or burnback resistance, due to the foam 


formula of the foaming agent that only contains hydrocarbon surfactants. When tested 11 


fluorine-free foams on saltwater, none was able to meet the 10 min 25% burnback time, while 


the extinguishing times of two were prolonged considerably, and nine were unable to 


extinguish the fire.10 The salt concentration affects the foamability of the foam solution, and 


the stability and rheology of the expanded foam. Meanwhile, the presence of fluorosurfactants 


in fluorinated firefighting foams provides thermal stability and fuel repellence to counter-


balance the negative salt effects.       


It is worth noting that the efficiency of the use of fluorine-free foams on seawater has often 


gone untested or has been tested under favourable conditions for fluorine-free foams, e.g., 


lower requirements for extinguishing times, less challenging fuels such as Jet A, favourable 


 
6  Dahlbom, et al., “Fire Test Performance of Eleven PFAS-Free Class B Firefighting Foams Varying Fuels, 


Admixture, Water Types and Foam Generation Techniques”. 


7 Joseph R. Tomasso, “Chapter 10 - Environmental Requirements and Noninfectious Diseases,” Developments in 


Aquaculture and Fisheries Science 30 (1997): 253-270. https://doi.org/10.1016/S0167-9309(97)80012-9. 


8 Claude E. Boyd, “Typical chemical characteristics of full-strength seawater,” Global Seafood Alliance. April 20 


2020, https://www.globalseafood.org/advocate/typical-chemical-characteristics-of-full-strength-seawater/. 


(accessed April 3, 2023); Lehigh University, “Calcium and Water Hardness,” LEO Envirosci Inquiry. 


https://ei.lehigh.edu/envirosci/watershed/wq/wqbackground/calciumbg.html. (accessed April 3, 2023). 


9 Schaefer, et al., “Sealability Properties of Fluorine-Free Fire-Fighting Foams (FfreeF)”.  


10 Dahlbom, et al., “Fire Test Performance of Eleven PFAS-Free Class B Firefighting Foams Varying Fuels, 


Admixture, Water Types and Foam Generation Techniques”. 
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general extinguishing, weather conditions, etc.11 The new US Military Specifications designed 


for fluorine-free foams, for instance, only requires tests in fresh water.12 


Additionally, due to the fixed structures and limited available surface of offshore installations, 


it is even more important to swiftly extinguish fires, for which low viscosity and lower expansion 


ratios13 are required.14 Hence, for offshore platforms, non-air-aspirated or very low expansion 


delivery devices are commonly used. For fluorine-free foams, higher expansion ratios are 


often required compared to fluorinated firefighting foams to be effective, resulting in lighter 


foams, making them more sensitive to wind conditions. The transport of the fluorine-free foam 


to the fire can be affected by disrupting the target direction and distance of the foam, and by 


breaking up the coherence of the foam stream. Moreover, the wind can also destroy the foam 


blanket, thus reigniting the exposed fuel. Fluorinated firefighting foams, on the contrary, 


produce a resilient spread film on the fuel that can “mend” the open area and withstand the 


reignition.     


Finally, extreme ambient temperatures not only influence the viscosity of the foam concentrate 


but, more importantly, also influence the expanded foam. Foam viscosity is a measure of flow 


behaviour, describing the internal friction of a moving fluid, which can be affected by the 


addition of stabilisers and other foam ingredients. At lower temperatures, the viscosity of the 


foam increases, which in turn decreases the foam mobility, making extinguishment less 


effective. Under these circumstances, a low expansion foam containing more water shows 


higher mobility than a high expansion foam. In essence, these temperature effects do not 


distinguish between fluorine-free and fluorinated firefighting foams. However, fluorine-free 


foams can only be effective above a certain relatively high expansion ratio compared to 


fluorinated foams, providing fluorinated firefighting foams with a competitive advantage.  


 
11 Dahlbom, et al., “Fire Test Performance of Eleven PFAS-Free Class B Firefighting Foams Varying Fuels, 


Admixture, Water Types and Foam Generation Techniques”; European Chemicals Agency (ECHA), Comments 


and response to comments on Annex XV restriction report undecafluorohexanoic acid (PFHxA), its salts and related 


substances, rest_pfhxa_rcom_part4_19696_en, Comment 3079; European Chemicals Agency (ECHA), Annex XV 


report Third Party Consultation Per- and polyfluoroalkyl substances (PFASs) in fire-fighting foams, 


rest_pfas_fff_rcom_24538_en, Comment 3574; European Chemicals Agency (ECHA), SEAC Draft Opinion Third 


Party Consultation undecafluorohexanoic acid (PFHxA), its salts and related substances, 


rest_pfhxa_orcom_24203_en, Comment 839.  


12 US Department of Defense, Performance Specification fire extinguishing agent, fluorine-free foam (F3) liquid 


concentrate, for land-based, fresh water applications, January 6, 2023, MIL-PRF-32725. 


https://media.defense.gov/2023/Jan/12/2003144157/-1/-1/1/MILITARY-SPECIFICATION-FOR-FIRE-


EXTINGUISHING-AGENT-FLUORINE-FREE-FOAM-F3-LIQUID-CONCENTRATE-FOR-LAND-BASED-FRESH-


WATER-APPLICATIONS.PDF (accessed January 20, 2023). 


13 The ratio of final volume of expanded foam to the volume of the original foam solution used to create the 


expanded foam. 


14 Ponte JR, Risk Management in the Oil and Gas Industry: Offshore and Onshore Concepts and Studies; Dahlbom, 


et al., “Fire Test Performance of Eleven PFAS-Free Class B Firefighting Foams Varying Fuels, Admixture, Water 


Types and Foam Generation Techniques”.  
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In order to improve the foam stability (drain time), many current fluorine-free foams are 


designed to have significantly higher viscosity compared to fluorinated foams. Although the 


longer drain times (higher water content) of fluorine-free foams helps reducing the fuel pickup 


issue, it cannot compensate the inherent fuel repellence provided by fluorosurfactants. 


Therefore, under low temperatures, freeze protected concentrates (1% Aqueous Film Forming 


Foam) are required, as high viscosity products such as fluorine-free foams could freeze or not 


proportion accurately due to further thickening in extreme ambient  temperatures. To the best 


of our knowledge, there is only one fluorine-free foam available with freeze protection. This 


foam, however, only reaches -6°C instead of the standardized -19.6°C required for this 


application, in accordance with UL162 (Underwriters Laboratory).  


Due to the lack of standardization of fluorine-free foams, a range of test standards, often highly 


varying in terms of test parameters (e.g., vapor suppression capabilities) and application rates, 


exist to approve the foams for specific applications. Further, we would like to highlight that 


testing that has been conducted so far often focusses on small surfaces, heptane as the test 


fuel instead of the more widely used gasoline, and fresh water instead of salt water, limiting 


the potential for extrapolating the results to larger areas of high hazard Class B fires.15 When 


a high hazard Class B fire occurs, one cannot count on stable environmental factors and 


extinguishing foams that are less forgiving.  Moreover, only limited information is available on 


the components of fluorine-free mixtures and their hazard profiles, while requiring the same 


level of caution when applied and disposed of because of its contaminating chemical 


concentrates.16 


The industry agrees that one of the most appropriate testing standards for critical application 


rates of firefighting foams during high hazard Class B fires at low temperature and in seawater 


is UL162, or its European equivalent EN 1568. Thus far under these conditions, no non-


fluorinated alternatives have obtained these standards. In addition, the International Maritime 


Organization issued standards ensuring that firefighting foams used at sea are fit for purpose, 


taking into account the abovementioned critical performance considerations. To the best of 


our knowledge, IMO MSC.1/Circ.1312, the standard for low expansion foams, and IMO MSC 


Circ.670, the standard for high expansion foams, cannot be achieved with fluorine-free 


 
15  Ibid; ABERDEEN FOAM, TESTING SUMMARY: A SUMMARY OF OUR INTERNATIONAL STANDARDS. 


https://www.firefightingfoam.com/assets/Uploads/REPORTS-/ABERDEEN-FOAM-STANDARDS-SUMMARY-


1122.pdf; Federal Aviation Administration, Part 139 Extinguishing Agent Requirements, 21-05, April 10, 2021. 


https://www.faa.gov/airports/airport_safety/certalerts/media/part-139-cert-alert-21-05-Extinguishing-Agent-


Requirements.pdf (accessed July 20, 2022); Arthur W. Snow et al., “Fuel for Firefighting Foam Evaluations: 


Gasoline vs Heptane,” Naval Research Laboratory, June 15, 2019.  https://apps.dtic.mil/sti/pdfs/AD1076690.pdf 


(accessed Jan. 3, 2022); Katherine M. Hinnant et al., “Extinction Performance Summary of Commercial Fluorine-


free Firefighting Foams over a 28 ft2 Pool Fire Detailed by MIL-PRF-24385,” Naval Research Laboratory, May 26, 


2020. https://apps.dtic.mil/sti/pdfs/AD1100426.pdf (accessed Jan. 3, 2022). 


16 Gerard G. Back and John P. Farley, “Evaluation of the fire protection effectiveness of fluorine free firefighting 


foams,” Fire Protection Research Foundation, January 2020. https://www.iafc.org/docs/default-


source/1safehealthshs/effectivenessofflourinefreefoam.pdf (accessed Jan. 3, 2022). 
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foams.17 Therefore, foam operators face liability charges due to the inability to use fluorinated 


firefighting foams that are fulfilling the international and European recognized industry 


standards.  


iii. Volumes  


The UL162 standard, the industry standard for the use of firefighting foams on offshore 


platforms, requires a 50 sq ft heptane fire with a pre-burn of 60 seconds to be extinguished at 


an application rate of 1.63L/m2 using a freeze protected foam with potable and sea water.18 


It is estimated that a user of 1% AFFF discharging 5,000 litres of produced foam would 


translate in a detectable PFAS mass of only 0.43 kilos.19 In terms of volumes, on average a 


medium size platform would permanently have 20 tonnes of concentrate available on site. 


However, the vast majority of it will never be used.  


For helidecks, the following uses can be distinguished: (i) helicopter fuelling station area, the 


area containing the tanks, pumps and hose reels (ii) steel landing deck with refuelling 


capabilities and (iii) helicopter aluminium landing deck with refuelling capabilities. The volumes 


of discharge of fluorinated firefighting foams for the first and second uses is at least 1.0 gallons 


per minute for each 10 square feet of protected area. For the third use, depending on the size 


of the helicopter, foam has to be provided to cover the entire deck area at a rate not less 


than:20  


Helicopter Length Foam Solution Discharge Rate 


<15m 250 L/min (66gpm) 


15m≤L<24m 500 L/min (132 gpm) 


24m≤L<35m 800 L/min (211 gpm) 


 


For the engine rooms, the discharge rate differs for the foam outlets protecting a machinery 


space or pump room hazard, i.e., at least 1.6 gallons per minute for each 10 square feet, and 


the ones protecting tank hazards, i.e., at least 1 gallon per minute for each 10 square feet over 


the entire tank top.21 


 
17  OIL TECHNICS, FIRE FIGHTING FOAMS & FOAM TESTING SERVICES, 2017. 


https://www.oiltechnics.com/assets/Uploads/SALES-SHEETS/Fire-Fighting-Foams-Foam-Testing-Services-19-


01-17-E.pdf; Oil Technics, “EN 1568: 2018 Parts 1-4 - European Standard,” Oil Technics (Fire Fighting Products). 


https://www.firefightingfoam.com/knowledge-base/international-standards/en-1568/ (accessed May 3, 2023). 


18 OIL TECHNICS, “FIRE FIGHTING FOAMS & FOAM TESTING SERVICES”. 


19 Oil Technics, “Our reasons for AFFF-LF: Why we think AFFF-LF is required offshore,” Oil Technics (Fire Fighting 


Products). https://www.firefightingfoam.com/c6-compliant/urgent-announcement/our-reasons/ (accessed May 5, 


2023). 


20 Engineering Division, Marine Safety Center, U.S. Coast Guard, MSC Guidelines for Foam Fire Suppression 


Systems, February 16, 2017, E1-11. https://www.dco.uscg.mil/Portals/9/MSC/PRG/PRG.E1-


11.2017.02.16.Foam_Fire_Suppression_Systems.pdf?ver=2017-10-25-132345-810 (accessed May 3, 2023).  


21 Ibid.  
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iv. Description of successful transition  


As mentioned during our second contribution to the previous consultation on this Restriction 


Dossier, existing foam systems are designed for lower application rates of the most effective 


firefighting agents and cannot be easily re-designed. The selection of suitable fluorine-free 


foams for any application requires a careful risk assessment as well as additional coordination, 


in terms of storage, proportioning, delivery devices and deployment in case of fire. 


 


 Transition stages Timeframe 


1.  Development of fluorine free foam with adequate performance levels 


under the harsh conditions as can be expected on offshore installations, 


including wind, low temperatures, and salt water (UL162): 


▪ R&D identifying potential candidates 


▪ Product development 


▪ Test identified candidates 


▪ (Re-design product) 


It considers a niche market with considerable use-specific requirements, 


which will prolong the R&D process. 


> 5 years 


2.  Standardisation: Compliance check with standards in the field. 4 months 


3.  Cleaning of existing equipment: Reaching the proposed 1ppm PFAS 


threshold will require extensive cleaning of the existing equipment that can 


be maintained, incl. draining, chemical cleaning, flushing, monitoring and 


potentially dismantling. 


2-3 weeks per 


plant 


(incl. downtime) 


4.  Refit the existing systems on the installations to the physical 


characteristics of the fluorine free foams and conditions of offshore 


installations, e.g., system and device changes, expansion of the storage 


room, and the application-specific requirements, e.g., low usage of 


surface and weight. 


Note that the choice of the system and foam will be determined by the 


type of hydrocarbon. Attention should always be paid to the foam-


hydrocarbon compatibility, as an inadequately performing foam can be 


diluted by the hydrocarbon itself during the application.22 


Several weeks to 


several months 


per plant 


(incl. downtime) 


5.  Testing for residual PFASs 
A couple of 


weeks to a month 


 
22 Ibid.  
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6.  
Requalification: Application permits and compliance regulatory 


requirements for the given industry and/or site. 


Months to years 


in case of appeal 


[depends on 


Member State] 


7.  


Education fire responders: Due to their properties, fluorine-free foams are 


considered to be less forgiving during application compared to fluorinated 


firefighting foams. Hence, more planning and fire training will be required 


to guarantee a safe and effective transition. 23  Keeping the offshore 


platform running throughout the transition period, means that firefighters 


would be trained in intervals.  


Several months 


to a year 


  Min. 10 years 


 


Disclaimer: The above estimated transition period is one provided based on the knowledge of 


the ATCS at the time of writing. The ATCS does not assume responsibility or liability in the 


event that the timeline proves to be an incorrect due to unforeseen events or changes beyond 


its control.  


v. Advantages & disadvantages 


A longer transition period provides foam manufacturers with the opportunity to continue R&D 


for alternative fluorine-free foams that have the required performance for both sea water, 


strong winds, and low operating temperatures.  


Note that in case of a high hazard Class B fire on offshore platforms before such alternatives 


are available, the limitations of fluorine-free foams may put the workers in more dangerous 


situations as longer extinguishment times, higher expansion ratios, shorter extinguishing 


ranges, less flexibility, fuel vulnerabilities and high viscosity are observed. Therefore, they 


would be exposed to the negative health effects of the fire for a longer period as time, and 


may even get trapped on the installation due to smoke clouds. 


Due to the high temperatures of fires involving flammable liquids, the injury rate will increase 


significantly, as the rate of injury increases by a factor of 3 for every degree above 44°C, such 


that at 50°C the injury rate is about 100 times as high at 44°C.24 


Additionally it must be stressed that, as newer products enter the market, some fluorine-free 


foams and their ingredients are more acutely toxic to aquatic species compared to fluorinated 


firefighting foams.25 Often, the assumption is that fluorine-free foams are biodegradable and 


 
23 Back et al., “Firefighting Foams: Fire Service Roadmap: Final Report”. 


24 UK Department for Work and Pensions, Health and Safety Executive, “Fire Effects,” Offshore oil and gas. 


https://www.hse.gov.uk/offshore/strategy/effects. (accessed April 6, 2023). 


25 SERDP & ESTCP, “Demonstration and Implementation of PFAS-Free Firefighting Formulations,” SERDP 


& ESTCP Webinar Series (presentation slides, p.48), April 20, 2023, https://www.serdp-


estcp.org/events/details/184dd8b2-a333-4faf-a6cf-b5677859c328/demonstration-and-implementation-of-pfas-
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not persistent, elements that remain to be demonstrated together with the overall toxicity 


profile of fluorine-free foams that are placed on the EU market before initiating a transition to 


fluorine-free foams.26 


vi. Cost of the transition  


In terms of the economic cost, Oil Technics reports that a transition to fluorine-free foams for 


this application in the EU and the UK is estimated to translate in a cost of EUR 450 to 600 


million or more.27 As most existing systems at offshore installations are pre-installed fixed 


foam systems, tailored to the design of the site, the refitting will be associated with rising costs. 


Amongst actions for the site adaptations that must be executed are: increase storage room 


and pumping capacities, install corrosion-resistant hydraulics, and replace pipes and other 


devices for high technological uses.28 Additional costs are foreseen for the cleaning of the 


systems and the shutdown of the installation during the refitting, with the cost of shutdown per 


platform estimated at EUR 2 million per day.  


Finally, we would like to stress that due to the planned decommissioning of EU offshore 


platforms, which will have an estimated price tag of EUR 4.8 billion between 2020-2030 alone, 


it makes little sense to invest in refitting of installations.29  


A longer transition period would allow for a spreading of the costs over an additional five-year 


period.  


b. transport of flammable liquids in pipelines 


i. Description of the activity, use, location and sector  


On land, transcontinental networks of pipelines and pumping stations run through industrial, 


often densely populated residential and rural areas, utilised for the distribution of products and 


 
free-firefighting-formulations; Devin K. Jones, et al., “Acute Toxicity of Eight Aqueous Film-Forming Foams to 14 


Aquatic Species,” Environmental Science & Technology 56 (2022): 6078−6090. 


https://doi.org/10.1021/acs.est.1c03776.  


26 See p.10 for more info.  


27 OIL TECHNICS, “Response to Public Consultation on SEAC Draft Opinion of Proposed PFHxA Restrictions,” 


p.29. September 3, 2021.  


https://www.firefightingfoam.com/assets/Uploads/DISTRIBUTORS/OIL-TECHNICS-PFHxA-Submission-to-


ECHA-FINAL-3Sep21.pdf (accessed July 20, 2022).  


28 Mike Willson, “Factors to consider before any C8 firefighting foam transition,” Asia Pacific Fire, July 6, 2021.  


https://apfmag.mdmpublishing.com/factors-to-consider-before-any-c8-firefighting-foam-


transition/#:~:text=Potential%20viscosity%20differences%2C%20proportioning%20accuracy,pre%2Drequisites%


20to%20any%20transition (accessed July 20, 2022).  


29 European Commission, Directorate-General for Energy, Directorate B Internal Energy Market, Unit B4 Energy 


Security and Safety, Study on Decommissioning of offshore oil and gas installations: a technical, legal and political 


analysis, September 2021, ISBN 978-92-76-47526-2, Brussels, doi: 10.2833/580313.  
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by-products, such as flammable materials, to industries, plants, and end consumers. Offshore, 


submarine pipelines, amongst others, transport flammable liquids.30  


Oil transmission lines move oil from large storage facilities to refineries or other storage 


terminals, with a wide variety of pipe sizes. Along the pipelines pumping stations are required 


to maintain the pressure and balance out friction losses, changes in elevation and other 


pressure losses. Moreover, products pipelines transport refined petroleum liquids or other 


chemicals from refineries and chemical plants to storages, other processing plants or 


distribution facilities.31 


Figures from the Global Energy Monitor show that across the EU 92,716 km oil and gas 


pipelines are operating. 32  With the exception of tank and barge shipping, pipelines are 


considered the safest transportation method for flammable liquids in terms of failure, fatalities 


and explosion rates.33 Amongst the many risks causing pipeline leakages, which could lead to 


high hazard Class B fires, are pipeline defects, such as common fractures, ageing 


infrastructure, pipe corrosion, hidden defects that arise during the construction of the pipeline, 


or damage caused by third parties.34  


Even though incidents related to pipelines are typically low frequency, adequate prevention 


and protection measures should be implemented for these infrastructures as they are high 


impact with considerable potential danger to the public and first aid responders.35 


ii. The fire risk 


The fire risk for these applications, as well as other applications such as SEVESO III sites, 


other transportation means of flammable liquids and the storage of flammable liquids, stems 


from the consideration that high volatility liquids, which readily vaporise in the air near its 


 
30 Ponte JR, Risk Management in the Oil and Gas Industry; Interstate Technology Regulatory Council (ITRC), 


“Remediation Management of Complex Sites,” ITRC, October, 2017. https://rmcs-1.itrcweb.org/?print=pdf. 


31 Roberto Bubbico, et al., “Transportation of Hazardous Materials via Pipeline: a Historical Overview,” Chemical 


Engineering Transactions 67 (2018): 751-756. doi: 10.3303/CET1867126. 


32  Global Energy Monitor, Global Gas Infrastructure Tracker: Summary Tables. 


https://globalenergymonitor.org/projects/global-gas-infrastructure-tracker/summary-tables/ (accessed April 4, 


2023); Global Energy Monitor, Global Oil Infrastructure Tracker: Summary Tables. 


https://globalenergymonitor.org/projects/global-oil-infrastructure-tracker/summary-tables/ (accessed April 4, 2023).  


33 Bubbico et al., “Transportation of Hazardous Materials via Pipeline”. 


34  Zhenghuaa Huang and Jianhuab Li, “2012 International Symposium on Safety Science and Technology: 


Assessment of fire risk of gas pipeline leakage in cities and towns,” Procedia Engineering 45 (2012): 77-82. doi: 


10.1016/j.proeng.2012.08.124; UK Department for Work and Pensions, Health and Safety Executive, ONSHORE 


GAS AND PIPELINES SECTOR STRATEGY 2014-17. https://www.hse.gov.uk/gas/onshore-strategic-context.pdf; 


Roberto Bubbico et al., “Conditional probabilities of post-release events for hazardous materials pipelines,” Process 


Safety and Environmental Protection 104 (2016): 95-110. https://doi.org/10.1016/j.psep.2016.08.011. 


35 Bubbico et al., “Transportation of Hazardous Materials via Pipeline”; US Department of Transportation, Pipeline 


and Hazardous Materials Safety Administration, & National Volunteer Fire Council, Fire Department Pipeline 


Response, Emergency Planning, and Preparedness: Toolkit, 2020. 
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surface, easily ignite when exposed to fire.36 Research indicated that for pipelines volatility of 


the fuel highly impacted the type of fire and the frequency of occurrence of harmful 


consequences.37 It should be noted that, when the temperature and vapour concentrations 


above the surface increase, the vapour from the fuel will increasingly dissolve into the foam 


blanket, drying out foam blankets and increasing protective foam blanket breakdown.38 


Fluorine-free foams are impacted more heavily by high ambient temperatures, which is 


reflected in the fact that no fluorine-free alternatives can currently meet the long-term storage 


requirements at elevated temperatures, i.e., 30-60°C. When tested and compared under 


elevated temperature conditions (25-40°C air temperature, foam solution and fuel 


temperature), all fluorine-free foams failed the burnback performance requirements of UL162 


fire tests and failed to meet the extinguishment requirements of the current International Civil 


Aviation Organization (ICAO) standards. When tested on n-heptane fuel, fluorinated 


firefighting foams demonstrated a lower fuel flux by an order of magnitude over 2000s for the 


same foam layer thickness and room temperature. As with low temperatures, the synergy 


properties between the fluorocarbon and hydrocarbon surfactants contained in fluorinated 


foams stabilise these foams.39 


Therefore, caution is advised as fluorine-free foams that pass the current approval tests at 


15°C are not guaranteed to provide adequate fire protection under 40°C. 


Finally, note that other environmental conditions, such as wind, influence the burning rate of 


the fire.40 


iii. Volumes  


Overall fluorinated firefighting foams require approx. 4 litres per minute foam solution flow41 to 


extinguish a fire with a burning surface on a hydrocarbon-type fuel of 10 square feet.42 


As emphasised throughout previous submissions, even though the transportation of 


flammable liquids does not always lend the possibility for retainment, collection of fire water 


 
36 Willson Consulting, “Submission to ECHA: High Temperature Effectiveness Issues to verify firefighting foam 


competency under realistic operational summer conditions,” September 3, 2022.  


https://www.firefightingfoam.com/assets/Uploads/ARTICLES-/Submission-to-ECHA-PFAS-Foam-Ban-Pt-2-High-


Temp-Effectiveness-Issues-FINAL-3Sep22.pdf (accessed April 5, 2023).  


37 Bubbico et al., “Conditional probabilities of post-release events for hazardous materials pipelines”. 


38 Willson Consulting, “Submission to ECHA”; Lu et al., “Preparation and High temperature Resistance of a Novel 


Aqueous Foam for Fire Extinguishing,” Procedia engineering 211 (2018): 514–520. 


https://www.researchgate.net/publication/322998438_Preparation_and_High_Temperature_Resistance_of_a_No


vel_Aqueous_Foam_for_Fire_Extinguishing.  


39 Katherine M. Hinnant et al., “Measuring Fuel Transport through AFFF and Fluorine Free Firefighting Foams,” 


Fire Safety Journal 91 (2017): 653-661. https://doi.org/10.1016/j.firesaf.2017.03.077.  


40 Willson Consulting, “Submission to ECHA”; See p.9 for more info. 


41 Please note that foam solution cannot be equalised to foam concentrate.  


42  TRANSCAER, “Fire Fighting Foam Principles”, Instructor Manual Module. 


https://www.transcaer.com/sites/default/files/documents/Instructor-Manual-Module-6-FINAL.pdf. 
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can nevertheless be carried out under certain geological circumstances, e.g., water barriers. 


If not all fire water can be collected, a remediation company will excavate contaminated soil 


and dispose of it.43 Moreover, a decrease in spillages and incidents can be expected in the 


future, ensuring that less fluorinated firefighting foams are released into the environment.  


iv. Description of successful transition  


 Transition stages  Timeframe 


1.  Development of fluorine free foam with adequate performance levels for 


scenarios with high temperatures and high volatility liquids:  


▪ R&D identifying potential candidates  


▪ Product development 


▪ Test identified candidates  


▪ (Re-design product) 


> 5 years 


2.  Standardisation: Compliance check with standards in the field, i.e., UL 162 or 


EN 1568-3.   


4 months 


3.  Education fire responders: Due to their properties, fluorine-free foams are 


considered to be less forgiving during application compared to fluorinated 


firefighting foams. Hence, more planning and fire training will be required to 


guarantee a safe and effective transition.44 


Several 


months to 


a year  


Min. 10 years 


 


Disclaimer: The above estimated transition period is one provided based on the knowledge of 


the ATCS at the time of writing. The ATCS does not assume responsibility or liability in the 


event that the timeline proves to be an incorrect due to unforeseen events or changes beyond 


its control.  


v. Advantages & disadvantages 


Please refer to the answer to offshore exploration and exploitation45, as the advantages and 


disadvantages of a longer transition period are applicable to all the requested derogations.  


 


 


 
43 ITRC, “Remediation Management of Complex Sites”. 


44 Back et al., “Firefighting Foams: Fire Service Roadmap: Final Report”. 


45 See p.13-14. 
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c. (bulk) transport of flammable liquids on rail and road 


i. Description of the activity, use, location and sector  


The transport of goods by road or rail increases regularly, and flammable liquids are among 


the highest volumes of dangerous goods transported through these means of transport.46 In 


2021, ‘coal and lignite; crude petroleum and natural gas‘ accounted for 11.9% of all goods 


transported by rail in the EU, while ‘coke and refined petroleum products’ accounted for 


9.2%.47 This mode of transportation, rather than transportation through pipelines, allows for 


greater geographic flexibility, facilitating companies’ ability to easily shift between product 


destinations in response to market needs. A hazardous Class B fire may, therefore, occur in 


remote areas, far from the nearest fire response team, or in residential or densely populated 


areas, which brings its own complexity.48 Meanwhile, in 2020 the transportation of flammable 


liquids in the EU accounted for more than 50% of all dangerous goods.49  


ii. The fire risk 


Many factors influence the risk associated with a high hazard Class B fire during the transport 


of flammable liquids on rail and road, requiring a good quality, general purpose foam 


concentrate with adequate extinguishment capabilities and burnback resistance.50 Please 


note that the same fire risk applies for this application as for transport of flammable liquids in 


pipelines. Moreover, concrete examples were provided during previous submissions.   


For accidents happening during transportation, the severity of the fire risk depends on the 


incident location, exposure, product involved, number of vehicles or compartments affected, 


and the level of available resources.  


Train fires may result in the derailment of vehicles. Recent research examining a number of 


high hazard Class B fires over a range of weather conditions from severe cold weather to 


extreme heat, concluded that between 7 to 39 vehicles derailed per fire. Following the 


derailment fires and accompanying increase of temperature, incident growth occurs for 30 


 
46 Sabrina Mansion, “International transport of dangerous goods by road,” United Nations Economic Commission 


for Europe (presentation slides), July 5, 2017, 


https://unece.org/fileadmin/DAM/trans/main/wp1/events/2017_July_UNDA/S4_1_Mansion.pdf. 


47  European Commission, “Railway freight transport statistics,” Eurostat Statistics Explained. October, 2022, 


https://ec.europa.eu/eurostat/statistics-


explained/index.php?title=Railway_freight_transport_statistics#The_largest_goods_category_transported_by_rail


_in_2021_was_.E2.80.98metal_ores_and_other_mining_and_quarrying_products.3B_peat.3B_uranium_and_tho


rium.E2.80.99 (accessed April 6, 2023). 


48 Brianna Gillespie et al., Fire Protection Research Foundation & US National Fire Protection Association, Foam 


Application for High Hazard Flammable Train (HHFT) Fires, August 2017, Quincy. https://www.cn.ca/-


/media/Files/Delivering-Responsibly/Safety/RFHHFT-Foam-


Application.pdf?la=en&hash=070827A901DC86D505CF0112D0E7A62677DE692B. 


49 European Commission, “Dangerous goods: 4% of EU road freight transport in 2020,” Eurostat. December 1, 


2021, https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20211201-1. (accessed April 6, 2023). 


50 Back et al., “Firefighting Foams: Fire Service Roadmap: Final Report”. 
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minutes to 4 hours, in which the fire might spread to other vehicles not initially involved in the 


fire. Consequently, large pool fires, deflagrations and explosions may occur.51  


Municipal fire departments have limited foam supplies, mostly using portable application tools 


or lower volume master streams, while determining the choice of foam on the spot based on 


the anticipated hazards. It is recognised that for Class B fires foams approved by UL162 or 


EN 1568-3 are 3 to 4 times better at extinguishing liquid fuel fires than the wetting agents 


approved by NFPA 18 “Standard on Wetting Agents” or NFPA 18A “Standard on Water 


Additives for Fire Control and Vapor Mitigation”. Therefore, for flammable liquid fuel based 


hazards, the UL 162 or EN 1568-3 are preferred standards.52 


iii. Volumes  


Research of Gillespie et al. (2017) concludes that during the extinguishment of 10 incidents of 


high hazard flammable train fires, involving ethanol, crude oil, petroleum, denatured alcohol, 


and/or a combination of fuels, approximately 1,135 litres of fluorinated foam concentrate or 


less (equating to around 37,854 litres of foam solution) was sufficient to suppress these fires. 


Per car, this translates in a range of 30 to 95 litres of foam concentrate or on average 53 


litres.53  


iv. Description of successful transition  


Please refer to the answer to transport of flammable liquids in pipelines54 as the fire scenarios 


are highly similar, translating in the same estimated transition timeframes.  


v. Advantages & disadvantages 


Please refer to the answer to offshore exploration and exploitation55, as the advantages and 


disadvantages of a longer transition period are applicable to all the requested derogations.  


 


 


 


 


 


 


 


 
51 Gillespie et al., Foam Application for High Hazard Flammable Train (HHFT) Fires. 


52 Back et al., “Firefighting Foams: Fire Service Roadmap: Final Report”. 


53 Gillespie et al., Foam Application for High Hazard Flammable Train (HHFT) Fires. 


54 See p.17. 


55 See p.13-14. 
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d. “Neighbouring establishments” as defined by Seveso Directive 


Industrial sites tend to be in proximity of one another. Most Seveso III sites are surrounded by 


other industrial sites.  


 


Picture: Port of Antwerp, demonstrating the proximity of these type of plants.  


The quicker a high hazard Class B fire can be extinguished, the lower the probability for 


radiation heat transfer and fire escalation in neighbouring sites. By using the most efficient 


firefighting foams, first responders can avoid fire propagation to neighbouring industrial sites 


and the risks of escalation. Together with the safety of firefighters and environmental 


considerations, preventing propagation and escalation are the fundamentals of firefighting. 


Moreover, ensuring that high hazard Class B fires do not escalate is important for vapor 


control. Applying fluorine-free foams could lead to slow or uncontrolled extinction of the fire to 


neighbouring sites and an inferior vapour suppression, potentially resulting in preventable 


escalations of an event potentially causing added injury, death, equipment destruction, 


downtime, evacuations, and unforeseen, potential environmental disasters. Depending on the 


activity of neighboring sites, toxic fumes could be released into the environment, forcing 


governments to evacuate residents of cities and towns near the blaze. A recent such fire 


escalation happened in Deer Park, Texas, United States. 
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Question 4.   


SEAC would welcome further input on the limit values for PFASs in firefighting foams.  


i. Advantages and disadvantages  


Disadvantage: enforcement cannot be guaranteed  


When setting the threshold concentration of PFAS in fluorine-free foams, two important 


aspects need to be carefully considered: the enforceability and the influence of these reduced 


PFAS levels on the performance of fluorine-free foams. The proposed 1 ppm threshold for 


total PFAS has been included in the regulation in order avoid the addition of PFAS aiming at 


increasing the performance of a fluorine-free foam.  


The ATCS would like to reiterate that the proposed threshold of 1 ppm for total PFAS equals 


a ban, as no C6 surfactants exist that can be effective in providing their intended functions 


(e.g., fire extinguishment and burnback) below the proposed 1 ppm threshold. To concretise, 


for 3% foam concentrate, the 1ppm (0.0001%) total or any PFAS in the foam concentrate is 


further diluted to 0.000003% before the expanded foam is applied to the fire. We deduce from 


this that the proposed limits are not based on scientific data.  


It is worth noting that in the SEAC Final Opinion on the restriction proposal on PFHxA, its salts 


and related substances, the Enforcement Forum of ECHA stressed that although commonly 


restriction proposals refer to the existing restriction provisions on PFOS and PFOA to claim 


successful implementation of a PFAS restriction, especially in terms of enforceability and the 


availability of analytical methods, standard methods for the analytical testing of the content of 


the substances covered by a proposed restriction should be developed.56 


Moreover, currently no available analytical methods are capable of measuring the total PFAS 


concentration in firefighting foams. This has been recognised by ECHA in the restriction 


dossier of the use of PFASs in fire-fighting foams, as well as the Dossier Submitters of the 


universal PFAS restriction. The latter noted that:  


“The enforceability is partly dependent on the availability of sufficiently efficient and 


effective analytical methods for monitoring, which are in rapid development.” 57 


Both the Dossier Submitters of the PFHxA and all PFAS restriction proposal acknowledge the 


impact this will have on the product compliance and enforceability, however, disregard the 


unrealistic concentration thresholds either way.  


 
56 European Chemicals Agency (ECHA), Committee for Risk Assessment (RAC) & Committee for Socio-economic 


Analysis (SEAC), Opinion on an Annex XV dossier proposing restrictions on undecafluorohexanoic acid (PFHxA), 


its salts and related substances, p. 146-147. https://echa.europa.eu/documents/10162/97eb5263-90be-ede5-


0dd9-7d8c50865c7e.  


57 European Chemicals Agency (ECHA), Annex XV Restriction Report on Per- and polyfluoroalkyl substances 


(PFASs), p.181, https://echa.europa.eu/documents/10162/1c480180-ece9-1bdd-1eb8-0f3f8e7c0c49. 
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The FFFC/AXYS established an analytical method, which can quantitatively determine the 


concentration of 29 PFAS analytes in aqueous film forming foams and alcohol-resistant 


aqueous film-forming foam concentrates. Such method could include additional analytes in 


the future.58 However, until such standard analytical method is available any regulatory action 


should be postponed. 


Question 6.  


SEAC would welcome further information on the availability, technical feasibility and 


implementability of alternative PFAS-free firefighting foams in the marine sector and 


more specifically the transport of flammable liquids in bulk via ships.  


i. Description of the activity, use, location and sector  


Civilian ships carry many types of cargo, including flammable liquid cargo in bulk, which could 


result in high hazard Class B fires.  


We would like to stress that this restriction proposal should not affect non-European 


flagships operating in European waters.  


ii. The fire risk 


Please note that the same fire risk applies for this application as for offshore exploration and 


exploitation.59   


iii. Volume  


Note that on vessels many containment measures are in place to maximize fire water clean-


up. Amongst the measures are bunding, a constructed retaining wall around storage of the 


flammable liquids, to contain spillages or leaks, connections to limit the spread of any 


flammable liquids, fire detection systems, and deluge systems to extinguish the fire rapidly. 


Furthermore, by using deluge systems the supporting steel deck of the vessel is protected as 


the flammable layer floats on top of the contained water.60 


iv. Description of successful transition  


Please refer to the answer to offshore exploration and exploitation61 as the fire scenarios are 


highly similar, translating in the same estimated transition timeframes.  


 


 
58 Fire Fighting Foam Coalition, “Analytical Method for Measuring PFAS in AFFF Firefighting Foam Concentrates”. 


59 See p.7-11. 


60 UK Department for Work and Pensions, Health and Safety Executive, HSE information sheet Modelling of pool 


fires in offshore hazard assessments Offshore Information Sheet No.9/2008. 


https://www.hse.gov.uk/offshore/infosheets/is9-2008.pdf.  


61 See p.13-14. 
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v. Proposed timeframe transitional period 


The ATCS believes that until a safe transition can be guaranteed in case of high hazard Class 


B fire during the transportation of flammable liquids on civilian ships, the use of fluorinated 


firefighting foams should be allowed in order to protect and save human lives and properties. 


As set out extensively in the proposed transition timeline62, we believe that this translates in a 


derogation of at least 10 years.  


vi. Advantages & disadvantages 


Please refer to the answer to offshore exploration and exploitation63, as the advantages and 


disadvantages of a longer transition period are applicable to all the requested derogations.  


As discussed in previous contributions, a number of incidents have occurred in waterways in 


the past years due to the collision between moving or stationary ships, grounding of a ship, 


explosions, overpressure or human errors. 64  As the international shipping industry is 


responsible for the transport of around 90% of the world trade, incidents involving the 


transportation of flammable liquids can be very expensive both due to the value of cargo and 


the cost of wreck removal. 


In conclusion, the safety of these vessels is critical from both a safety and economic 


perspective. 


 


 
62 Ibid.  


63 Ibid.  


64 Michalis D. Christou, “Analysis and control of major accidents from the intermediate temporary storage of 


dangerous substances in marshalling yards and port areas,” Journal of Loss Prevention in the Process Industries 


12, 1. (1999): 109-119. https://doi.org/10.1016/S0950-4230(98)00043-6.  
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Additional Information on Sector-specific Uses 


1. Training and calibration 


In order to align the provisions of the restriction proposal with the best practices, we suggest 


the following amendment to the proposed wording: 


3) Paragraphs 2 shall not apply from: 


a. 18 months after entry into force for training and testing (except testing of the firefighting 


systems for their function where releases are contained); 


2. Portable fire extinguishers for class B fires 


The ATCS welcomes the proposed 5-year derogation for the use of portable fire extinguishers. 


However, cost and time related concerns have been raised regarding the 6-months derogation 


that has been proposed for the placing on the market of foam in portable fire extinguishers.  


Importantly at the EU level there is both a lack of capacity to manufacture fluorine-free foams 


for this particular application and for the complete replacement of portable extinguishers, and 


a lack of capacity to incinerate the volumes currently on the market – some 41 million portable 


fire extinguishers. Additionally, several elements throughout the transition timeline take 


considerable time that has not sufficiently been taken into account, e.g., development of 


fluorine-free firefighting foams that performs under harsh conditions, such as low temperatures 


or on polar fuels, production of fluorine-free foams that comply to the required extinguishment 


times of the national building codes, etc.  


3. Defence 


The ATCS believes that the use of fluorinated firefighting foams remains crucial for these 


applications and a derogation should be granted as long as no successful transition to fluorine-


free foams with the appropriate level of performance can be achieved. 


Although Member States can request an individual exemption for defence uses according to 


Art 2 (3) of REACH, the national approval of this type of exemption is associated with a great 


deal of effort and creates a need for European harmonization. A legal act of the European 


Union would help ensure legitimacy and transparency and create legal certainty.65 


Major studies, data and full-scale fire tests validating performance and safety factors are still 


being conducted by major manufacturers and organisations, including the North Atlantic 


Treaty Organization (NATO), several Member States (e.g., Spain, France, Germany) and the 


US Department of Defense. Thus far, shortcomings have been observed for alternative 


fluorine-free firefighting foams currently on the market, e.g., with regards to extinction times, 


ambient temperature-dependent effectiveness, incompatibility of fluorine-free foam 


concentrates, and this while testing under favourable conditions for fluorine-free foams, e.g., 


lower requirements for extinguishing times, less challenging fuels such as Jet A, favourable 


 
65 European Chemicals Agency (ECHA), SEAC Draft Opinion Third Party Consultation undecafluorohexanoic acid 


(PFHxA), its salts and related substances, rest_pfhxa_orcom_24203_en, Comment 839.  
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general extinguishing and weather conditions, etc.66 The US Department of Defense in the 


revision of its Military Performance Specifications for fluorine-free foams for land-based, fresh 


water applications, scenarios for which there is a greater degree of predictability, concluded 


that currently fluorine-free foams cannot meet the performance of fluorinated foams, 


specifically highlighting shortcomings such as burnback resistance, vapor suppression, limited 


extinguishment capabilities and incompatibility between foams.67 


We would like to emphasise that a premature phase-out of concentrated fire-fighting foams 


for defence uses, especially where it considers highly complex systems, poses significant 


security risks. The use covers non-predictable fire scenarios that require the highest level of 


efficiency when extinguishing and preventing reignition, going well beyond civil requirements. 


We propose to include the following derogation: 


[New paragraph] Paragraph 2 shall not apply to defence applications, as long as no 


successful transition to military operable fluorine-free foams can be achieved for 


seagoing units, air traffic facilities and on- and offshore storage of fuel;  


4. Seveso III Sites 


The ATCS welcomes SEAC’s aim to ensure that sufficient time is granted for the industry’s 


transition in order to avoid any premature substitution and the associated consequences on 


human health and the environment.   


As emphasised in previous contributions, we are concerned that the proposed time limit may 


not be sufficient to allow for a safe transition due to the lower efficiency of fluorine-free foams 


in extinguishing large Class B fires of liquid fuels. Therefore, the time limit should take into 


account the time needed to ensure that the restriction does not apply as long as no suitable 


alternative has been introduced.  


 
66 European Chemicals Agency (ECHA), Comments and response to comments on Annex XV restriction report 


undecafluorohexanoic acid (PFHxA), its salts and related substances, rest_pfhxa_rcom_part4_19696_en, 


Comment 3079; European Chemicals Agency (ECHA), Annex XV report Third Party Consultation Per- and 


polyfluoroalkyl substances (PFASs) in fire-fighting foams, rest_pfas_fff_rcom_24538_en, Comment 3574; 


European Chemicals Agency (ECHA), SEAC Draft Opinion Third Party Consultation undecafluorohexanoic acid 


(PFHxA), its salts and related substances, rest_pfhxa_orcom_24203_en, Comment 839; US Department of 


Defense (NAVSEA), “MIL-PRF-XX727, Fire Extinguishing Agent, Fluorine-Free Foam (F3) Liquid Concentrate, For 


Land-Based, Fresh Water Applications,” Sam.gov. June 2, 2022. 


https://sam.gov/opp/43aafb84be8e495da7edb458d456e554/view (accessed June 29, 2022); US Department of 


Defense, Performance Specification fire extinguishing agent, fluorine-free foam (F3) liquid concentrate, for land-


based, fresh water applications, January 6, 2023, MIL-PRF-32725. 


https://media.defense.gov/2023/Jan/12/2003144157/-1/-1/1/MILITARY-SPECIFICATION-FOR-FIRE-


EXTINGUISHING-AGENT-FLUORINE-FREE-FOAM-F3-LIQUID-CONCENTRATE-FOR-LAND-BASED-FRESH-


WATER-APPLICATIONS.PDF (accessed January 20, 2023). 


67 US Department of Defense, Performance Specification fire extinguishing agent, fluorine-free foam (F3) liquid 


concentrate, for land-based, fresh water applications. 
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The inclusion of the below proposed review clause for the derogation for establishments 


covered by the Seveso III Directive would provide an assurance that a transition would not 


happen without the availability of the well-performing non-fluorinated alternatives, that have 


been tested in comparable scenarios of scale and meet the industry standards. This review 


clause should also apply to the transport of flammable liquids either in pipelines or by road, 


rail, or water, as well as to offshore exploration and exploitation of minerals, for which 


derogation wordings are proposed in the following sections and proposed to be included as 


paragraph 3(g) and 3(h) in the restriction proposal.  


Our request reads as follows: 


3) Paragraphs 2 shall not apply from: 


e. 10 years after entry into force for establishments covered by the Directive 2012/18/EU 


(Seveso III)11 (upper and lower tiers) and their neighbouring establishments; […] 


[New paragraph] The Commission shall re-evaluate, by xx xx xxxx [x years after entry 


into force], the measures provided for in relation to paragraph 3(c), 3(e), 3(g) and 3(h) 


and in the light of new scientific information. If justified, these measures shall be 


modified accordingly.  
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FIA & Euralarm jointly make this submission to ECHA, regarding the SEAC (Socio-Economic Assessment 


Committee) draft opinion on the proposed restrictions of PFAS in firefighting foams in support of their 


members and the fire safety community.  


 


This submission provides evidence for an extension to the proposed transition period for the following 


applications identified in the restriction proposal. 


• Offshore Installations 


• Defence 


• Civil Aviation 


• Bulk Flammable Liquid Storage / Transportation 


• Marine Shipping 


• Neighbouring establishments to Seveso III sites 


And propose the following amendments to the transition periods. 


 


Key Sector Proposed transition periods 
are too short, risking disasters 


Essential transition periods 
required (to avoid 
catastrophic fires and lives 
lost unnecessarily) 
 


Offshore Installations 5 years At least 10 years (with review) 


Defence 5 years At least 10 years (with review) 


Civil Aviation 5 years  10 years (with review) 


Bulk Flammable Liquid 
Storage / Transportation 


5 years  10 years (with review) 


Marine Shipping 3 years  10 years (with review) 


Neighbouring establishments 
to Seveso III sites 


5 years  10 years (with review) 


 


We note that SEAC already acknowledges important concerns that several of the proposed transition periods 
are too short, as the draft opinion states (Section 1.2, p9-10)1 that “Regarding the transition periods 
proposed by the dossier submitter, SEAC considers that some transition periods may need to be extended, 
however, SEAC lacks detailed enough information to recommend a specific length.” 
 


The accompanying ECHA Information Note2 specifically mentions several, but avoids Defence, mentioned 
elsewhere in SEAC’s draft opinion1 “…it was highlighted that there are challenges for firefighting in the 
military sector that go beyond civilian needs, which are related to the transport of explosives and 
ammunition. The presence of these products poses greater risks to security and require the highest level of 
efficiency in fire extinction and in the prevention of fire restart (comment #3583). It was also highlighted 
that during a military deployment, fire suppression must be highly efficient and reliable, so that 
firefighting personnel can quickly withdraw to protect themselves from hostile threats.”  
 
 







 


 


 
 
 
 
 
 
 
For this reason, we believe that Defence should be included in the extended transition periods as well as Civil 
Aviation, marine shipping and storage and distribution terminals and will provide evidence to support this. 
 
FIA and Euralarm members generally share SEAC’s draft opinion view: “concern that the transition times 


proposed by the Dossier Submitter might not be sufficient to ensure the development, full testing and 


adoption of alternatives suitable for the most challenging types of fires. We therefore suggest that extending 


the transition periods would be the most suitable solution for Health & Safety and environmental reasons. 


 


HAZARD CONSIDERATIONS for six sectors: justifying extension to 10-years (with review): 
 
1. OFFSHORE INSTALLATIONS: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• inability of F3 re-design to meet existing fire protection requirements because of seawater 


use3,39. 


• high winds prevalent (almost constant offshore), preventing aspirated foam delivery to target 


hazard. 


• extreme winter operating temperatures (down to -18oC in North Sea and Baltic hence required 
UL162 seawater listing at -18oC4,5).  


• higher application rates and larger storage required by F3s6,7 cannot be accommodated due to 
space and weight limitations. 


• forceful, non-aspirated application is critical to ensure the target hazard is adequately controlled 
(due to severe wind effects)6,8. 


•  lack of mutual aid flexibility - different F3s cannot be used as F3 system designs dedicated to a 


specific F3 agent1,9,10. This could have major implications of inadequate re-supply following a fire 


event. Currently foam can be used from an adjacent platform operated by a different Co. in an 
emergency. 


• Variety of flammable fuels stored and used1,3,6 on these offshore installations (incl. crude oil, 
condensate, Jet A1, methanol, diesel) increases difficulty for a single F3 to be adequately effective 
on all fuels. 


• excessive and disproportionate costs of ‘down-time’ which incurs major production losses1 
while complex transitional clean-outs, re-engineering, retrofitting, re-commissioning – with result 


still unlikely to meet existing life safety protections. 


• Disproportionate costs of transition1 and intensive re-training1 when significant Installations are 
scheduled for decommissioning by 203011.  


• lack of existing relevant offshore approvals4,5 (typically UL162 seawater at -18oC, using forceful 
non-aspirated delivery devices). 


• lack of verified fire performance during actual realistic challenging major fires12-31.  
 
 
  







 


 


 
 
 
 
 
 
2. DEFENCE: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Munitions storage, use and rapid ‘cook-off’ (i.e. heated to point of detonation, typically in 
around 30secs) occurs faster than any evidence of current F3s extinguishment capability12-20,9,32. 
Presence of munitions poses ever present threats of greater security risk, requiring the highest 
level of efficiency in fire extinction, prevention of escalation and fire re-involvement32. 


• Water required from diverse range of sources3,5,32,39 - potable fresh, muddy rivers, 
dams/reservoirs, seawater, brackish estuaries, saline boreholes, salt lakes, hot springs, all could 
be required for foam generation during operational duties. 


• Wide range of foam making devices required3,5,6, 8,32 including forceful standard water nozzles 
(non-aspirated 3-4:1) and aspirated low expansion foam nozzles (5-7:1) below the generally 
recommended gentle >7:1 requirement for most effective F3 use. 


• Diverse range of proportioning devices in use4,5, mostly designed for Newtonian foams (AFFF, FP, 
FFFP) whereas most F3s are more viscous, potentially resulting in incomplete mixing 
(globularisation) or potential ‘lean’ under-induction, particularly at lower temperatures, which 
could negatively impact effectiveness, placing lives in danger. 


• Wider range of operational temperature and wind conditions5,32 from sub-Arctic -18oC or below 
(when most viscous F3s are solid), up to semi-desert conditions (≥ 40oC) where fuels can become 
more volatile when exceeding their flashpoint, ignitable from incandescent materials and/or 
smoldering composite materials (e.g. Jet A1 flashes at 38oC), reducing effectiveness of some 
foams. 


• Wider range of high-performance military grade fuels7,8,34,36 rocket propellants, assorted 
munitions, polar solvents, gasoline, Jet A, diesel and other special fuel hazards for which F3s have 
no track record. 


• Required use in often congested, confined and hazardous spaces1 (weight and space constraints) 
with fire system integration into the fabric of high-value assets across Services (e.g. jet fighters, 
transport aircraft, helicopters, naval ships - aircraft carriers to submarines, armoured vehicles, 
hardened aircraft shelters, port areas, military and supply bases etc.) potentially prohibiting the 
current quick, easy, flexible, reliable and effective fire extinguishment (if F3s were used), 
particularly when under enemy attack. 


• During military deployments, highly efficient and reliable fire suppression is critical32,34-37, 
enabling firefighting personnel to quickly withdraw, adequately protecting themselves from 
hostile threats and aggressor attacks. 


• Prohibitive modification costs and ‘down-time’ likely required (similar to Norwegian Offshore 
Oil and Gas Industry)1 for re-engineering, retrofits, cleanouts, re-commissioning etc. are likely 
disproportionate to any benefit, particularly when test evidence confirms existing proven 
effective fire protection systems may be compromised by this change.  


• Interchangeability of foams (between allied Nation Services, e.g. EU, UK, NATO, Australia, US or 
UN Peace-keeping forces (F3s are not mixable or changeable,3,5,6,32,33 as specific systems are 
designed and dedicated for a specific F3 concentrate only, as SEAC’s draft opinion1 also explains 
“Fluorine-free foams behave differently compared to PFAS-containing foams and show more 
variability in their performance. Therefore, they seem to be more specific to different types of 
fuel or water (Dahlbom S. et al., 20223), which complicates the management of fluorine-free 
foams by firefighting services and their co-operators, also making more uncertain the 
effectiveness of alternatives on the very wide range of fuels and flammables that can be found.” 







 


 


 
 
 
 
 
 
• Increased risk to personnel safety, incidence of catastrophic fires may increase12-31 and extra 


asset damage or destruction from fire events is more likely were F3s to be used in this challenging 
environment where effective speed is critical. 


• F3 alternatives do not achieve speed and reliability required of existing C6-AFFF critical fast 
response32, delivering essential safety (under MIL-PRF 24385F, not new F3 Mil Spec MIL-PRF-
32725). 


• F3s cannot be mixed in storage with any other F39,10 (even same manufacturer) or existing AFFFs, 
damaging current critical operational flexibility. 


• No evidence currently proving F3s can provide equivalent fire and life safety protections12-31 - 
without higher application rates, large foam storage, gentler delivery, higher aspirations (>7:1 
expansion), potable drinking water and dedicated ‘single sourced’ F3 agent.  


• No track record of F3 success during challenging operations12-31, so remains a ‘proto-type’ 
concept, unjustifiable for implementation as endangers lives. 


 
3. CIVIL AVIATION: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Passenger aircraft represent confined spaces, requiring quick and effective fire control to enable 
passengers to evacuate32,34-38. 


• High volumes of passengers are quickly exposed to danger from smoke and fire35-38, unless fast 
effective reliable, proven fire control and extinguishment are achieved. 


• Passengers can die from excessive toxic smoke inhalation in around 3 minutes of exposure35-38, 
so speed and reliability are critical to avoiding catastrophic fires, which F3s have demonstrated 
may not be achievable under challenging conditions. 


• Depending on the crash situation and injuries sustained, surviving passengers may face limited 
opportunity and delays evacuating from burning aircraft, increasing risk of being overcome by 
smoke35-38. 


• Unavoidable delays from damage/obstructions to exits21,22,38, injured passengers, those with 
existing disabilities, parents with babies or toddlers can all slow evacuation, preventing escape 
and increasing risks of being overcome by toxic smoke inside the fuselage, or fire entering the 
aircraft interior with people still on-board. 


• Sometimes safety dictates it may be safer for passengers to remain confined inside22,38 the 
aircraft assuming the fire will be extinguished externally, which may not be the case with F3s, as 
evidenced with the Boeing 777 fire in Dubai, Aug.2016. 


• Aviation fires can spread rapidly32-38,21,22, with risks increasing for wide bodied aircraft (e.g., dual 
tier -A380s where high volumes of 500+ passengers may be present). 


• Escalation can occur rapidly, sometimes driven by high winds. 


• Re-ignition is also increasingly likely with F3s from smoldering composite materials which Naval 
research37 confirms are particularly difficult to extinguish.  


• Many aircraft firefighters for their own safety require forceful application of non-aspirated 
foam spray (at typically 3-4:1 expansion3,21,22,32-38) to reach the target areas while maintaining a 
safe distance for their own protection. F3s have demonstrated an inability to provide such critical 
protection. 


 
 
 







 


 
 
 


 
 
 
 
4. MARINE SHIPPING: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Seawater use for firefighting, proven less- or in-effective3-5,8,32-39 when F3s are used. 


• Vessels carry wide ranging bulk flammable fuel cargos3-6,33,36,37 which may change with different 
voyages including hydrocarbons and polar solvents. 


• Confined spaces, fire systems integral to the fabric of these vessels1, weight and space 
constraints for modifications likely prevent accommodating higher volumes of less effective F3s. 


• Increased risk of fire escalation on-board ships as confined spaces1. 


• High winds and rough seas often provide challenging conditions for firefighting, unlikely to favour 
F3 usage9,32. 


• Forceful non-aspirated application often necessary due to effects of wind. 


• Increased risk of escalation disabling the vessel3,6,33 and causing life loss or severe injury to 
personnel, were F3s to be used. 


• Fires could cause disablement such that life raft evacuation becomes the only option, which may 
bring extra life safety hazards, particularly if fuel is leaking from the ship onto the sea, which may 
also be on fire.  


• Lack of mixing flexibility, one F3 with another9,10,33 prevents top up of systems with other similar 
F3 agents after a fire at sea in next port of call (which is commonly required with existing C6-
AFFFs and Fluoroprotein foams [FPs]). Different F3s cannot be used, as F3 system designs 
dedicated to a specific F3 agent, which may not be available at the next port of call. Delays 
waiting for an appropriate agent could cause disproportionate extra costs over several years 
operation. 


 
5. BULK STORAGE & TRANSPORTATION by road, rail, ship, pipeline: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Wide ranging bulk flammable fuel cargos3-8,33, covering hydrocarbons (crude oil, condensate, 
naphtha, gasoline, E10 (gasoline with 10% ethanol added), Jet A1) and polar solvents (including but 
not limited to ethanol, methanol, other industrial alcohols, ketones like acetone, ethyl amine, 
acrylonitrile, propylene oxide, MTBE etc.) for which F3s do not have approvals or a track record of 
effectiveness. 


• Increased risk of fire escalation42,43 particularly in congested tank farms where several tanks may be 
within the same bunded area. 


• Forceful non-aspirated or semi-aspirated applications often necessary to reach inaccessible tanks 
and combat effects of wind and updrafts, likely beyond the functionality of current F3’s proven 
ability. 


• Deep seated fires and deep fuel pools in bunded areas40-43 are often more difficult to extinguish due 
to fuel pickup from plunging effects of foam delivery by large monitors, challenging for F3s 
potentially delaying fire control and increasing risk of escalation. 


• Fire damage to valves and flange seals can cause sudden fuel volume increases and fire intensity 
inside bunded areas, which could spread to adjacent tanks and/or distribution/off-loading areas, 
requiring a speed, efficiency and reliability not evidenced by F3s currently. 


• Lack of mutual aid flexibility with neighbouring facilities9,10- cannot use different F3s, as F3 system 
designs dedicated to specific F3 agent33. 


 







 


 
 
 
 
 
 
 
6. NEIGHBOURING ESTABLISHMENTS (to Seveso III sites): 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Increased risk of fires spreading from neighbouring facilities into Seveso III sites1 if not quickly, 


effectively and reliably controlled and extinguished, as currently. 


• Wide range of flammable fuels and processing3-8 concentrated around key Seveso III sites like 
refineries, can increase escalation risks, particularly if these neighbours are using less effective, 
slower more gently delivered F3s, when speed and effectiveness are critical to keeping the Seveso III 


site safe from involvement. 


• Fast, reliable, and flexible extinguishment required through a wide variety of aspirated and non-


aspirated/semi-aspirated discharge devices3-8,33-38 to reach inaccessible areas effectively. 


• Lack of mutual aid flexibility9,10 as currently neighbouring sites use compatible agents to Seveso III 
sites, to be able to share foam resources in any major fire emergency. This may not be appropriate 


with specific F3s dedicated to specific system design applications. 


• Saltwater ring mains are used for fire water supply at some neighbouring sites3,39, especially where 


major Seveso III refineries/tank storages are coastal and use seawater fire mains themselves. These 
could be ring main extension ‘spurs’ into neighbouring establishments. 


• Deep pool fuel fires in bunded areas are often more difficult to extinguish due to fuel pickup from 
plunging effects3-8,33-38,42,43 of foam delivery by large monitors, increasing risk of fire spread to other 
areas, particularly were F3s to be used. 


 
A range of similar challenges occurs in all six of these key sectors across the EU and internationally, which 
fully justifies an extension to a 10-year transition period with review. The evidence from recent comparative 
fire testing (provided below) verifies these concerns as current leading alternative F3s lack equivalent 
functionality to the more environmentally benign C6-AFFFs currently in use, which places lives under 
increased danger unnecessarily in these six sectors and increases the risk of catastrophic fires occurring more 
frequently.  
 
SEAC already recognises1 that fire performance is the key issue from ECHA’s previous PFHxA submissions 
confirming “SEAC notes that during the evaluation of the PFHxA restriction proposal it was stated in many 
comments from industry stakeholders that the cost of the alternatives is not the issue, but performance is.” 
It also agrees in this draft opinion (p41)1 that “SEAC also underlines, as noted above, that transition times 
should ensure the avoidance of additional risks to human health and the environment from increased risk 
of fire damage.”  Also “In relation to the defence sector, SEAC recognizes that some scenarios lack suitable 
alternatives, and finding such alternatives could be specifically challenging considering the specific 
settings.” As they do for the five additional sectors identified in Table 1 above. Continuing1 that “potential 
very high impacts of even a single catastrophic fire on human health and the environment, the 
proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are 
currently.”  This also justifies 10-year extensions for these six specific sectors, based on SEAC’s own 
assessment and the extensive scientific evidence following, which backs up these important dangers. 
 
 
 
 
 
 







 


 
 
 


 
 
 
 
Evidence supporting a 10-year transition (with review) for these six specific sectors (Offshore, Defence, 
Aviation, Shipping, Storage and Transportation, Neighbouring facilities) follows: 
 
Clear evidence that SEAC’s important objective1 of reducing risk ‘as low as currently achieved’, cannot be 
provided by existing leading PFAS-free (F3) foams follows3-43. Only continued use of existing C6-foams, 
including C6-AFFFs can provide the performance necessary to save lives until F3s are further developed to 
provide equivalent functionality, which is likely to take at least a further 10 years. Intensive development in 
F3s has come a long way, but that has already taken 23 years of focused incremental improvements, and ‘we 
are still not there yet’ – there is a considerable journey until we arrive at equivalent functionality in any of 
these six sectors.  
Extensive comparative fire performance test data confirms this beyond any doubt, as provided by this key 
evidence: 
 
1. NFPA’s Research Foundation ‘Evaluation of F3s report’ in 20206 found that:  


• “Fires involving boiling flammable liquids are much harder to extinguish than fires that are combatted 
prior to the transition into boiling.” – implying fast effective agents deliver a benefit over slower less 
effective F3s. 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapours to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film of the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “Expansion ratios of 3-4:1 required double the density of 7-8:1 expansion applications [using F3s].” 
Existing fire systems equipment is often integral to Offshore, Defence assets, Ships and other 
transportation methods, including fire trucks. Such systems are not easily modified, cleaned or 
replaced as it is designed ‘built-in’ for specific operating conditions, to deliver effective fast fire 
control. Space and weight restrictions apply, so adding extra concentrate for higher application rates, 
heavier and larger higher aspirating delivery devices (potentially suffering foam blown away by 
wind/motion) is not an economic or practical option. This could result in unacceptable increases in 
exposure of lives to loss and increasing risk of catastrophic fires occurring more regularly.  


• “During the Type III [forceful] tests, the FFFs required between 3-4 times the extinguishment 
density of the AR-AFFF for the tests conducted with MILSPEC gasoline and between 6-7 times the 
density of the AR-AFFF for the tests conducted with E10 gasoline.” 


• “For the FFFs [F3s] in general, the firefighting capabilities of the foams varied from manufacturer 
to manufacturer making it difficult to develop “generic” design requirements.” 


• Paraphrasing a report section… ‘F3 was not a ‘drop-in’ replacement for C6 AR-AFFF even using 
freshwater as individual products varied significantly, making it difficult to develop ‘generic’ design 
requirements.’  


• “From an application rate perspective, the FFFs typically required between 1.5 to 3 times the 
application rates to produce comparable performance as the baseline AFFF for the range of 
parameters included in this assessment.” There is no extra space or weight allocation for 2 or 3 
times more foam volume in many Offshore, Defence, Marine, assets, Aviation fire truck even. There 
is also no known evidence of F3 effectiveness in these sectors. Defence (which works with knowns, 
not ‘unknowns’ wherever possible) is a prime example. This makes proposed use of F3s largely 
untenable Offshore, by Defence and Shipping, fire trucks etc. on Workplace Health and Safety 
grounds alone.  







 


 


 
 
 
 
 
2. US Naval Research Laboratory (NRL) Jun. 20197 research on different fuels had already found that:  


• Four leading commercial F3s required between 2.5 times more and over 6 times more F3 than the 
benchmark C6-AFFF, when required to extinguish gasoline fires in 60 secs. (Still inadequate for 
Defence, as US Mil Spec requires extinguishment on gasoline within 30secs to avert munitions ‘cook 
off’.) These differences widened as extinction speeds became faster.  


• Further investigation showed “Individual major components of gasoline were tested, and the 
aromatic components were determined to be the source of this difficulty in gasoline fire 
suppression.” Essentially the aromatics extracted surfactants from the F3, prematurely attacking 
the foam blanket. These aromatics are absent in the widely used fire approval test fuel heptane but 
do occur at lower concentrations in Jet A1 aviation fuel, probably explaining why F3s often struggle 
extinguishing fires involving Jet A1, seeming to cause persistent edge flickers (ICAO extended their 
extinguishment time to 120 secs in 2014 - from 60secs previously).  


• Most current international approval ratings (e.g., EN1568-3, ISO7203-1, UL162, Lastfire, FM 5130, 
IMO) seem to provide a distorted ‘better than reality’ impression of F3s ability on flammable fuels 
like gasoline, because they use the easier test fuel heptane, which is rarely if ever stored or used in 
bulk, particularly offshore, by defence, aviation, shipping, other transportation etc.  


• This research suggests that at higher ambient temperatures these aromatics would be more volatile 
and actively vaporising from the fuel, making the fire more intense and difficulty to extinguish, while 
also diffusing into theF3 foam blanket, potentially leading to premature collapse or re-ignition 
(particularly relevant to Jet A1 –flashpoint 38oC - in hot summers).  


 
3. US Naval Research Laboratory’s (NRL) 2020 report8 on F3 fire testing over a Mil Spec 28ft2 (2.6m2) pool 


fire of gasoline confirmed:  


• “Performance of the fluorine-free foams improved when the fuel was switched to heptane and when 
the solution application rate was increased from 2 gpm to 2.5 gpm with both fluorine-free foams 
extinguishing the [heptane] fire in 31 seconds.”  


•  “A significant improvement in fire suppression over gasoline was not seen for the fluorine-free foams 
when the liquid application rate increased from 2.5 to 3 gpm.”  


•  “The inability of the foams and concentrates to meet critical extinction and property metrics for 
military qualification testing indicate the difficulties of utilizing these commercial products for 
Navy operations [i.e., whenever saline water used].” This similarly applies to Offshore and shipping 
sectors. 


 
4. (Australian 2021 seawater compatibility research Dlugogorski and Schaefer)39 confirmed: 


•  “the chemical compatibility with sea water is related to the formation of the specific ionised 
species that combine with divalent alkaline-earth metal cations to form ionic assemblies in the 
premix (solution made by mixing foam concentrates with water). These species arise at high pH 
values that are characteristic of sea water.” 


• “For foam concentrates that satisfy the necessary condition of chemically compatible with 
seawater, the physical effect usually improves the foam quality and the fire-suppression 
performance of AFFF.” This is not found to be the case with most PFAS-free foams without 
fluorosurfactants present. 


• These essential benefits are critical in the defence sector to deliver reliable and rapid fire control 
within the 30 secs ‘cook-off’ time for munitions, which is not currently available from PFAS-free 
foam (F3s) alternatives. It also strongly relates to Offshore installations and shipping. 


 







 


 
 
 
 
 
 
 
 
5. US Dept. Energy’s 2020 Battelle research44 assessed seven commercially available PFAS-free Foams 


(F3s) finding : 


• F3 viscosity up to 90,000centistokes were possible, although significantly reduced in warmer 25oC 


conditions. This is not representative of most commonly occurring Offshore or Defence operational 


conditions, nor many sectors in EU during winters. This has potential to cause reduced proportioning 


or potentially complete blockage at low operational temperatures, preventing effective fire control. 


• Only 3 of the 7x F3s were able to pass Mil-Spec’s burnback test, increasing the risk of flashbacks and 


re-involvement of the fire.  


• In corrosion testing, 4 of these 7x F3s attacked Cupro-Nickel, one of which also attacked Bronze, 


materials generally used for their resistance to seawater corrosion. 


 
6. Test findings (formally reported in Jul.2022 below) led to FAA issuing a Cert Alert (Oct.21)35 of F3 public 


safety concerns confirming: 


• “…interim research has already identified safety concerns with candidate fluorine-free products 
that must be fully evaluated, mitigated, and/or improved before FAA can adopt an alternative foam 
that adequately protects the flying public”. 


• “The safety concerns FAA has documented include: 
o Notable increase in extinguishment time; 


o Issues with fire reigniting (failure to maintain fire suppression); and 


o Possible incompatibility with other firefighting agents, existing firefighting equipment, 


and aircraft rescue training and firefighting strategy that exists today at Part 139 air 


carrier airports.” 


 


These concerns similarly apply to many Airforce applications, Army helicopters use, Naval aircraft 


carriers and helicopter uses, as well as Civil Aviation, Offshore, some shipping etc. 


7. US Federal Aviation Administration (FAA), July 2022 Fluorine Free Foam Testing Report TC22-2336 
confirmed:  


• “The gasoline fires were significantly more difficult to extinguish and more volatile in their 
reactions to foam applications. Flareups, fuel pickup, and surface burning were more commonly 
observed in the gasoline fires compared to the Jet-A fires.” 


• “None of the FFFs [F3s] evaluated had an equivalent extinguishing performance to AFFF. …All the 
other Jet-A fuel fire scenarios resulted in extinguishment times of FFF candidates significantly 
slower than AFFF.” 


• Despite 2x F3s being ICAO Level C approved, no F3 passed the ICAO C tests - indoors or outdoors 
with FAA. 


• F3s did best in over-rich (15%) tests of 3% concentrate. 


• Dry Chemical powders (notably potassium bicarbonate widely used throughout aviation, defence, 
offshore, some shipping internationally) reduced performance of all seven leading F3s tested 
under Mil Spec and ICAO Level C11 protocols against two C6-AFFFs.  


 







 


 
 


 
 
 
 
 
• 5x leading F3s were tested for Fluorine by an independent laboratory, recording high 10-87ppm 


TOF (Total Organic Fluorine) levels by FAA, using US EPA 537.1 method48. This ridicules Mil Spec’s 
1ppb PFAS limit, far below ECHA’s more practical and measurable 1ppm PFAS limit – STILL 
significantly exceeded. 


•  “All the tested FFFs exhibited reduced performance with the application of dry chemical. … Since 
dry chemical is a common auxiliary agent and many ARFF vehicles have dual-agent turret nozzles, 
this quality may pose significant safety issues in a real-world response.” 


•  “Additionally, surface burning was a commonly observed trait of the FFF candidates that is 
typically not observed with AFFF.”  


• “Extinguishing the fire on the edges of the fire pans and preventing reignition in these areas was 
generally more difficult with the FFFs than the AFFFs. In the manual application evaluations, this 
difficulty was more evident and was amplified by the application technique and cohesivity of the 
foam blanket.” This confirms F3 use would become harder as pool fire sizes increased, and is 
directly relevant to the need for rapid, effective first aid firefighting to prevent risk of escalation in 
these six sectors.  


•  “A direct discharge into the pan or change in direction of application frequently caused fire 
reignition in areas of the pan that were previously extinguished or pulled the entire foam blanket 
away from other areas, causing reignition.” which could have serious consequences as foam 
blankets are frequently disturbed and blown around changing their direction by wind, on land and 
especially offshore.  


• “Overall, none of the tested FFF candidates can be considered a direct replacement for AFFF 
without compromising the efficacy of fire extinguishment.” 


 
 
8. Sweden’s Research Institute (RI.SE) (Dahlbom, 2022)3 conducted extensive fire performance testing on 


eleven F3s. It concluded:  


• “Testing in seawater generally prolonged [F3] extinguishment times or prevented 
extinguishment.”  


• When seawater was used only two F3s extinguished (2min47s and 4min11s), nine F3s did not 
extinguish (EN1568-3).  


• “This is assumed to be due to interactions with the fuel causing rapid breakdown of the 
firefighting foam.”  


• Only 3 of these 11xF3s using freshwater were found to extinguish ICAO Level B in under 2 mins 
requirement, 3 did not extinguish at all.  


• None of 11x F3s when forcefully applied, extinguished EN1568-3 [heptane] within required 
1min30s. Only 5 extinguished (best 2min30s, worst 5min 35s), 6 did not extinguish. 


• “The more forceful [F3] application, the greater the fuel pick-up.” Emphasising the importance of 
gentle applications with F3s, which is not possible or usually effective offshore, defence, aviation, 
and most transportation. 


• ” If the foam breakdown or fuel pick-up is too large, extinction times may instead be longer. … a 
higher heat flux increases the firefighting foam breakdown.” 


• “The fuel flashpoint could be an indicator of the complexity of firefighting.” 


 
 
 







 


 
 
 
 
 
 
• None of 11x F3s was able to meet the 10min 25% burnback time (EN1568-3), only one F3 exceeded 


this 10min requirement when used at an over-rich induction rate of 4.5% admixture (of nominal 3% 
foam).  


•  “All the findings and conclusions point out the importance to perform tests as close to the real fire 
hazard situation as possible.” 


 
9. NFPA Research Foundation’s 2022 ‘Fire Service Roadmap’ report33 confirmed: 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapours to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film on the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “The research conducted to date suggests that FFFs tend to lose effectiveness when discharged 
through non-air-aspirating nozzles that produce lower aspirated/aerated foam with expansion 
ratios less that 4-5 (generally speaking).” Offshore, Defence, Aviation and often transportation 
commonly uses non-aspirating discharge devices for rapid control under wide ranging conditions 
including wind. Changing to aspirated devices would likely reduce system effectiveness, increasing 
risks of catastrophic fires. 


• “However, it is incorrect to assume that these new FFFs are a “drop in” replacement for AFFF even 
though they may have a specific listing or approval. At this time, there is too much difference 
between specific FFF's in properties and performance to suggest that the class can be a drop-in 
replacement for the AFFF class of foams.” 


• There are no F3 alternatives which currently meet all existing C6-AFFF capabilities, nor has passed 
the existing AFFF MilSpec32,45, new F3 Mil Spec (32725)9,46, or UL162 seawater accreditation4,5 with 
non-aspirating devices under necessary operating conditions of -18oC, widely experienced across EU 
in winter, particularly offshore. 


• Ultimately, end users will need to design and install within the listed parameters in order to ensure 
a high probability of success during an actual event. This applies to both the discharge devices and 
proportioning system.” 


 
10. US Department of Defence (DoD) NEW fire performance test standard MIL-PRF-327259 for Fluorine 


Free Foams (F3s) issued in Jan.2023, specifically designed for land-based operations using freshwater 
only.  


• It is not accepted for Naval use, clearly indicating that F3s meeting this specification are not 
suitable for application in sea water because they are significantly less effective i.e., UNSUITABLE.  


• Any such qualified F3 also has to carry a warning label: “This product is not authorized for US Navy 
Shipboard Use” and “Do not mix with other foam concentrates.” 


• This standard also seems considerably weakened by: 


• Single 50ft2 (4.64m2) fire test uses freshwater and 3gpm nozzle [50% higher application rate] on 
Jet A in 60sec extinction and 270sec burnback (not seawater and 2gpm nozzle on gasoline in 50 sec 
extinction and 360sec burnback as AFFF Mil Spec– a much harder test) - potentially placing lives at 
increased risk. 


• 2 passes from 3 attempts (only 66% success) per test (100% pass rate currently required to pass) -
eroding safety factor. 


• 28ft2 (2.6m2) fire tests use Jet A with 10sec preburn - unrealistically short, avoids heat build-up 
(not gasoline & 10sec preburn) 







 


 
 


 
 
 
 
 
• Only two 28ft2 (2.6m2) tougher fire test with gasoline (aged and unaged F3), 2gpm nozzle, 10sec 


preburn, 60sec extinction, 240sec burnback – freshwater only (not gasoline, 2gpm nozzle, 10sec 
preburn, 30sec extinction and 360sec burnback with fresh and seawater). Is that tough enough? 


• Burnbacks now start after 30secs (not within 60 secs i.e. 55-58secs for AFFF spec) 


• Dry Chemical compatibility uses Jet A and freshwater (not gasoline and Seawater) making it 
easier to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much easier to pass at 5oC 
- unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance. 


• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for AFFF). NO requirement at 5oC 
– when more relevant operationally (AFFF is 20cs at 5oC). 


• Corrosion rates now tested with just 10% F3 diluted in 90% seawater (not 90% AFFF diluted in 10% 
seawater) – unrealistic - presumably seawater is less corrosive than F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with more tolerant 
Fathead Minnow specified – a pollution tolerant species (not 500ppm with more sensitive Killifish 
required under AFFF Mil Spec). 


• F3 PFAS content <1ppb potentially unrealistic – particularly when 5x leading F3s each tested 10-
87ppm TOF by FAA in Jul.2022 report (using US EPA 537.1 method). 


• NO F3s are currently qualified to this spec in early May 202346. Yet 10x C6-AFFF 3% foams are 
currently qualified to the existing Mil Spec MIL-PRF-24385F(SH)v4, 202045.  


• This existing AFFF MilSpec32 also permits F3 use offshore - providing any such F3 has been qualified 
by passing ALL the detailed fire performance tests in fresh and saltwater required by this 24385F 
specification – no F3s can pass these tests – even freshwater only45, hence the arrival of a test 
designed to allow F3s to pass9,46. 


 
11. FAA issued Cert-Alert 23-01 (Jan.2023)10 in response to this new F3 MilSpec9: 


• Accepting airport use of this new F3 spec. once F3 passes qualification testing and is added to 
QPL/QPD.  


• “Currently, Certificated Pt.139 airports will not be required by the FAA to transition to the new F3. 
Airport operators are authorised to continue using QPL Mil Spec AFFF”. 


• “F3s lack compatibility with other F3s, so they cannot be mixed together.” Also, F3s are not 
premixable. 


• “Airports using potassium based dry chemical should contact their assigned FAA Airport 
Certification Safety Inspector to discuss options for ARFF response” …as F3s can be instantly 
attacked by Dry Chem applications. 


 
  
 
 
 
 
 
 
 
 







 


 
 
 
 
 
 
 


12. FAA Research calculating firefighting agent quantities for aircraft crash fires in 201237 found 
aircraft composite materials behave differently. It cautioned: 


• There is also potential for re-ignition of a fuel fire from smouldering fuselage composites.”  


• It referenced US Military graphite/epoxy/carbon fibre composite testing, finding “this composite 
would self-sustain combustion in as little as 2.5 minutes of exposure to an external pool-type fire. 
…The pool fire was easily extinguished in all tests. However, extinguishment of the composite 
combustion was not as easy. The surface flames were readily extinguished, but smouldering 
composite combustion was already established.”  


• “To extinguish …fire fighters applied a continuous stream of AFFF directly on the composite 
material. After applying AFFF for 3 minutes or more, the smouldering composite combustion was 
extinguished.” Such re-ignition sources further expose F3 vulnerabilities, without vapour sealing 
additives. 


 
13. The current NFPA 403:2018 Standard for Aircraft Rescue and Firefighting Services at Airports38 


Annex B.6 explains…  


•  “There has been limited full-scale testing of ICAO C foams, but tests to date have reflected 
extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 gpm/ft2 
(3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate requirement for AFFF meeting 
Mil Spec in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still effective at this low 40% safety 
factor operationally? when considerably less than existing double or triple safety factors currently 
used by ICAO Level C/US Mil Spec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates should evaluate equipment 
requirements any time a switch to a new manufacturer of foam concentrates is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following application rates by test standard 
are used: 


 
 (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
 (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
 (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO when extensive comparative fire testing confirms F3s 
deliver inferior fire performance to C6-AFFFs and may require typically 2-3times higher application rates 
to even extinguish test fires on volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming operational use at 7.5L/min/m2 or above 
potentially for ICAO Level B approved F3s (not 5.5L/min/m2 as currently)?  
 
Is it SAFE for European airports to be using ICAO Level B47 F3s at just 5.5L/min/m2 application rate, 
when NFPA 403:201838 is recommending ALL ICAO Level B approved foam be used operationally at 
7.5L/min/m2 to avoid increasing risks to life safety? Who is liable should a tragedy happen? 


 
 
 
 
 







 


 
 
 
 
 
 
 
This also justifies a 10-year transition extension (with review) for Aviation, Defence, Offshore Installations 
where helidecks are almost universally operated, and marine shipping with helicopters stationed or visiting 
(e.g., cruise ships, research vessels, supply ships and others). 


 
14. Summary: Advantages of transitioning to F3s in six sectors defined above are currently: NONE.  


Any anticipated environmental benefit from preventing C6-PFAS discharging onto land, rivers or sea are 
likely to be offset by increased loss of life from slow, less effective fire control; fire duration and risk of 
extended spread; increased toxic smoke  produced; increased foam used with higher aquatic toxicity; 
increased breakdown products released from fire; excessive run-off due to higher application rates; 
increased risk of catastrophic fires delivering greater risk of lives lost and greater resulting irreparable 
damage. 


 
       Disadvantages of transitioning to F3s in six sectors defined above are numerous, including: 


• Increased risk of fires escalating out of control. 


• Very high impacts of single catastrophic event to humans and our environment. 


• Demonstrated impaired F3 functionality, particularly when forcefully delivered, using non-
aspirated delivery devices (3-4:1 expansion) to overcome wind and remain a safe distance 
from flames and radiant heat.  


• Reduced proportioning accuracy/reliability due to viscosity issues, particularly in winter 
operating conditions (potentially -18oC). 


• Most F3s suffer attack and premature collapse from Dry Chemical powder applications, 
regularly used by Defence, Aviation, Offshore, Transportation and neighbouring 
establishments to Seveso III sites. 


• Most sectors suffer disproportionate ‘out-of-service’ costs to high value assets to allow 
system clean-out, retro-fitting equipment, re-commissioning etc. for F3 transitions, likely 
compromising existing protections, placing lives under increased risk of harm. 


• Sectors using non-potable water are particularly vulnerable to poor F3 fire performance (e.g., 
seawater). 


• No current evidence of proven F3 effectiveness under realistically challenging major fire 
conditions. 


• Disproportionately likely to result in increased catastrophic fire risk and lives lost, above the 
low levels currently experienced. 


 
  







 


 


 
 
 
 
 
 
15. Evidence from three Major Fires: F3 use contributed to unacceptable outcomes: 


i. Defence fire comparison12-20 


 







 


 
 
 


 
  







 


 
 
 
 
 
 
 


ii. Aviation fire comparison21-22 


 


 
 


 


 


 


  







 


 


 
 
 
 
 
 
 


 


 
 
 
 
 
 
 







 


 


 
 
 
 
 
 
 


iii. Chemical fire comparison23-31 


 
  







 


 
 
 
 
 
 
 


 


 
 


 
 
 


  







 


 


 
 
 
 
 
16. PFAS Limit values 
 Since F3s are required by this proposed restriction to contain <1mg/L (ppm) PFAS1 (i.e., Total Organic 


Fluorine or TOF) in these alternative concentrates, it undermines this requirement if during cleanout 
significantly higher levels are permitted, especially if such higher levels could be influencing 
performance.  


• There is also a risk that very weak C6-AFFFs could potentially be claimed as F3s.  


•  “SEAC notes1 that, in regard to placing firefighting foams on the market, stakeholders participating 
the consultation on the Annex XV Dossier generally did not report concern on setting the limit value 
at 1 mg/L.” Both FFFC and ATCS in USA “confirmed in the consultation on the Annex XV Dossier that 
1 ppm of PFAS in a foam concentrate does not provide any increase in the effectiveness of the foam 
(comments #3552, #3544). SEAC takes this as an indication of this level of the limit value as being 
sufficiently low to prevent intentional use of PFAS in firefighting foams.”  


• SEAC also advises1 that “In the consultation on the Annex XV Dossier, it was also reported that 
there are some indications that the concentration of PFASs in new fluorine-free foam concentrates 
could be higher than 1 ppm (comments #3607, #3614). The party recommended to set the limit 
value at 3 ppm; according to their experience the PFAS concentrations in new fluorine-free foams 
are under this level.”   


• SEAC recognises1 … “The dossier Submitter considers more practical to use ‘total [organic] fluorine’ 
methods which measure the overall amount of (organic) fluorine in a sample.” 


 
 This could get very confusing for foam users, regulators and manufacturers alike, unless the 1ppm PFAS 


limit proposed –measured as TOF - should be the required PFAS limit value across EU for all new F3 
concentrates, cleanouts, wash waters and final rinsate, as well as other wastewater effluent streams 
from sewage treatment, biosolids and landfill leachate etc. so there is a uniform acceptance level to 
avoid confusion and keep a fixed implementable level that everyone can work with.  


 
 SEAC support1 was also given to the idea that “additional guidance, based on best practices existing in 


some sectors and countries, will be developed for the industry to ensure enforceability. SEAC finds this 
a useful idea as such and agrees that guidance, or even prescriptive documents at EU level (similar to 
IED/BREF documents) should be developed by the European Commission. In the consultation on the 
Annex XV Dossier, stakeholders also implied that guidance on how the cleaning of equipment to meet 
the restriction level of 1ppm can be achieved would be needed (comments #3543, #3550).”   


 
 Such guidance with a defined procedure to follow would benefit foam users, manufacturers and 


contractors implementing change-outs during F3 transitions to ensure they achieved a level of 
consistency in system cleanout that avoids divergent outcomes. Otherwise, this could lead to 
unacceptably high residual PFAS result levels being frequently recorded/reported, which contradicts the 
intention of this restriction regulation. It would also be cost prohibitive to force a further clean-out of 
new F3 concentrate placed in a system, simply because the original cleanout was insufficient, resulting 
in the whole tank contents being unacceptably contaminated with PFAS levels well above the required 
limit value of 1ppm PFAS (measured as TOF). 


 
 It was disturbing to find the US Federal Aviation Administration in its Jul. 2022 TC22-23 report36 on 


comparative fire testing of F3s, found five of these leading F3 concentrates independently tested for 
PFAS content by a reputable approved analytical laboratory, showed surprisingly high PFAS (as Total 
Organic Fluorine or TOF) levels ranging from 10-87ppm using the US EPA Method 537.1 (2020)48. Far in  


 







 


 
 
 
 
 
 
 


excess of the required 1ppm PFAS concentration required for F3 concentrates in this restriction 
regulation.  


 
 If 1ppm total PFAS (presumably measured as TOF) is to be the concentrate requirement going forward it 


should also apply as a maximum to residual PFAS concentration levels in final wash water from existing 
storage tanks and systems, verified by an independent approved laboratory to be < 1ppm TOF before 
the new F3 concentrate is added to the tank. The F3 concentrate should probably also be independently 
analyzed by an approved laboratory to ensure it meets the <1ppm TOF restriction requirement at the 
same time, since 5 leading manufacturers seem to be struggling to adequately measure PFAS levels in 
their new manufactured F3 concentrates since these five were submitted to FAA as ‘Fluorine Free 
Foams’, presumably intended to meet the US EPA criteria, which seems set at an unrealistically and 
unmeasurably low 1ppb total PFAS level33 (i.e. TOF).  If this reason may be ‘contamination at the 
manufacturing site’, then such contamination needs to be investigated and removed so that future F3 
manufacture can comply with the label, delivering essentially ‘Fluorine Free’ product to the required 
limit value of 1ppm total PFAS (measured as TOF) across EU. 


 
 It should be a major concern to everyone that new F3s may contain 87ppm PFAS36 which under this 


proposed regulation would make them ‘AFFFs’, not F3s under which they appear to perhaps 
unintentionally be masquerading. Presumably even 10ppm is also well above a threshold level at which 
PFAS provides some functional benefit to the foam? -  previously stated by FFFC and 3M in their 
submissions1 as being 1ppm total PFAS. 


 
17. Re-training ALL firefighters to un-learn currently ‘instinctive’, semi-automatic emergency responses, 


often ingrained over a lifetime 
Re-training firefighters to do the opposite of what many have found instinctive over a lifetime will be 
very challenging, time-consuming and expensive33. SEAC recognises1 this “Some stakeholders (comment 
#3546, 3548, 3596, 3614) claimed that, further to technical. 
costs, they will also incur organizational costs (adapting firefighting related procedures) and re-
training costs (since alternative foams can require new firefighting tactics and tools), and these have 
not been accounted for by the Dossier Submitter. According to one comment (#3548), these costs could 
represent 25% of substitution cost for big industrial installations.” 
To use F3s effectively requires gentle (not forceful) applications, well aspirated (not non-aspirated), 
slower (not rapid attack) requiring closer engagement with the fire, meticulously addressing every area 
of flames, and re-visiting to check for any re-ignition before moving onwards in a painstaking, 
methodical focused manner, which is unfamiliar because of C6-foam’s flexibility and capability to quickly 
spread and vapour seal the volatile flammable liquid fuel’s surface (not possible with current F3s). This 
takes more courage, exposes firefighters to more heat stress, goes against natural instincts to stay 
further back, which is a very different mind-set from their current training for fast, sweeping foam 
delivery onto pool fires, applied from as far back in as safe an area as possible to achieve rapid 
knockdown and extinguishment to achieve a rapid rescue of casualties, prevent spread and escalation 
and get back to safety.  


 
 
 
 
 







 


 
 
 
 
 
 
 
 


NFPA-RF’s 2022 Fire Service Road Map33 confirms “Specifically, one pass of a stream of AFFF typically 
extinguished all the fire in application, including on the far side of smaller obstructions. Conversely, 
the FFFs tended to leave small holes in the foam blanket and needed more agent to extinguish all 
of the obstructed fires. In short, the FFFs typically took two passes of foam application to match the 
single pass of AFFF explaining the 1.5-2 times longer extinguishment times.” …” As a result, these 
conditions could have been even more pronounced if the tests had been conducted with a 
flammable liquid like gasoline.  … pre-fire planning and training will be key to successful 
implementation/deployment of these products going forward.” Such re-training will be time-
consuming and expensive, because it has to be very realistic. To achieve the best from F3s is counter-
intuitive to conventional firefighter training and is not instinctive for any individual wanting to get 
the job done and get back to a safer place. It will take many attempts on real fires for every 
firefighter before the required technique is mastered and confidence slowly grows with application 
success. Also, this ‘Roadmap’33 confirms “Although these new foams are being developed and 
implemented as environmentally friendly AFFF alternatives, the industry trends will require 
collection and disposal of these products in the same manner as AFFF is being handled today. So 
unfortunately, the ability to train with these foams will have the same cost burden as the legacy 
AFFFs requiring special facilities and waste containment/collection. As a result, innovative training 
approaches (e.g., immersive reality approaches) should be considered/developed to more 
effectively and efficiently address the increased challenges of transitioning to these new products. 
Additional training resources will be required to address new foam alternatives (e.g., model 
procedures, model strategies or tactics with new foams, training facilities, equipment transition, 
etc.). Special education and training are needed for foam stewardship (e.g., why the transition is 
needed, why environmental contamination is important,” This training intensity, foam disposal and 
significant costs per firefighter have not been adequately considered in this restriction proposal so 
far. 


 
Such comprehensive training should only be embarked upon once independent comparative fire test 
data confirms a high degree of fire performance equivalency is possible using F3 alternatives to 
adequately protect firefighter lives operationally, which is demonstrably far from the case currently 
or in the foreseeable future. It also seems not to have been adequately considered, or costed in the 
Socio-Economic Assessment, by the Document Submitters of this PFAS foam restriction proposal. 
Even then there is always a risk that under stressful situations firefighters will instinctively revert to 
past behaviours that have been proven effective for decades, even though that could risk un-doing 
what has already been slowly achieved with F3s and thereby unintentionally accelerate the risk of 
flashbacks and re-ignition. Forcing this transition too early, particularly on flammable fuels, 
particularly in these six challenging sectors. Consideration should be given to the likelihood it could 
result in unnecessary loss of lives, unexpected asset destructions, including increased loss of our 
brave firefighters for which high-level investigations will be demanded, to prevent any re-
occurrences. We already have two more recent disasters from which we should take important 
lessons21-31, before it’s too late. 


  







 


 
 
 
 
 
 
 
18. Portable fire extinguishers for Class B fires 


Whilst we are advised by our members that the 5-year derogation for portable fire extinguishers is 
workable there are concerns related to the 6-month derogation for placing on the market of foam in 
portable fire extinguishers. Due to the number of units in the market, in excess of 40 million we do not 
see there is the capacity to remove the PFAS from the liquid, either by activated charcoal or ion 
exchange nor the capacity to incinerate the resulting residue.  There is also the additional new risk from 
Lithium-ion batteries that is becoming prevalent across the world, and we are still investigating the 
efficacy fluorinated and for that matter fluorine free foams on this risk.  


 
19. Conclusions 


This substantial difference in current F3 fire performance under challenging conditions, compared with 
existing C6-AFFFs on widely used flammable fuels, particularly when saline water, forceful and non-
aspirated applications are required, demonstrate its criticality to operational fire responses in all six of 
these specific sectors.  
This explains and justifies why it is imperative that high performing C6 Aqueous Film Forming Foams (C6-
AFFFs) and other C6-foams approved under US Mil Spec, ICAO Level B/C, UL162, EN1568-3, IMO, Lastfire 
test standards are allowed to remain available for all these six sector applications for at least 10 years 
with review (not the 5 years proposed which is too short) as a crucial step towards retaining current 
safety requirements, during a successful if rather longer F3 transition. This enables avoidance of 
compromised life safety and inferior critical infrastructure protections for these challenging sectors, 
particularly where added munitions ‘cook-off’ complexities, seawater use, non-aspirated forceful 
applications require speed, flexibility, reliability, under challenging wide ranging operational conditions. 
Space and weight constraints, criticality of tight time restrictions on foam’s fire control effectiveness to 
protect lives, and excessive costs of ‘down-time’ restrict their use in unavoidably confined potentially 
hazardous spaces (e.g., defence assets, offshore platforms, ships, passenger aircraft, rapid response fire 
trucks, other transportation vehicles etc.  
Avoiding the consequences of severe fire spread to other areas or adjacent high hazard facilities, often 
matches the challenging but realistic fire scenarios already recognized by SEAC at Seveso III sites. 
Compromising on these protections could unnecessarily jeopardise lives to increased risk of loss or 
severe injury. 
As a result of the evidence provided above, i.e. use of more volatile fuels (than common test fuel 
heptane), unavoidable use of varied water quality (including saline waters), necessity of forceful and 
non-aspirated applications to target hazards combatting wind and ensuring adequate distance achieved 
(and protection of firefighters from excessive radiant heat and flames) which is unlikely using more 
gentle but higher F3 application rates of higher aspirated foam in dedicated modified F3 systems.  
Concerns that disproportionately expensive ‘out-of-service/down-time’ delays of high value critical 
assets during F3 transition, may compromise life safety and existing critical infrastructure protections. It 
may even jeopardise National security. This combined evidence confirms that Offshore, Defence, Civil 
Aviation, Marine Shipping, Bulk Transportation/Storage and neighbouring facilities to Seveso III site 
require at least a 10-year transition period (with review) to avoid compromising on existing life safety 
protections. Major incidents could more easily become catastrophic with serious loss of life because of 
F3s  are not shown equally effective under these specifically challenging conditions, likely to be found in 
realistic and credible major fire events in these six sectors. 
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The proportionality of likely increased risks of catastrophic fires outweighs potential for F3s to 
keep such catastrophic risks as low as they are currently, particularly under the challenging 
operational conditions faced and extensive training required across these six demanding yet 
critical sectors. 


 
Industry is working towards improving the performance of the alternatives, but we are not there, 
yet the additional time will allow us to bring the alternatives up to the standards we currently 
achieve with fluorinated foams. 
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Executive Summary 


Firstly, thank you for the opportunity to make constructive suggestions to help extend the 


transition periods for six key sectors to 10-years (with review) as they have similarly challenging 


conditions to Seveso III sites. Such extensions are necessary to protect life safety and minimise the 


risk of catastrophic fires occurring. Extensive evidence confirms PFAS-free or Fluorine Free Foams 


(F3) do not exhibit equivalent functionality to existing C6 fluorinated foams under realistic 


challenging conditions in six key sectors: Defence; Offshore; Aviation; Shipping; Bulk Storage and 


Transportation; and Neighbouring Establishments to Seveso III sites, as this submission verifies.  


 


SEAC recognises extended transitions appropriate 


This need has been recognised already by SEAC’s draft opinion, in its technical performance 


assessment (p25) “Fluorine-free foams behave differently compared to PFAS-containing foams 


and show more variability in their performance. Therefore, they seem to be more specific to 


different types of fuel or water [incl. SEAWATER] (Dahlbom S. et al., 2022), which complicates the 


management of fluorine-free foams by firefighting services and their co-operators, also making 


more uncertain the effectiveness of alternatives on the very wide range of fuels and flammables 


that can be found. …Another issue already discussed by the Dossier Submitter and emphasized 


by some stakeholders is the difficulty with the viscosity of alternatives at low temperatures 
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(comments #3543 and #3549), the latter comment raising the issue of transportation [but also 


impacting Defence, Offshore use and Marine Shipping] under extreme winter cold weather as a 


case of concern.” … “one case of substitution in Norway in the oil and petroleum industry is 


considered to have faced and solved this issue, but it is not known to SEAC if temperatures were 


in this case as low as those that could be found in other locations or different applications. … 


stated lack of fluorine-free alternatives which can currently meet the fire performance 


requirements after long-term storage requirements at elevated temperatures “ also 


“…SEAC recognizes that PFAS-based surfactants can provide for specific valuable properties that 


are unmatched by fluorine-free alternatives (as highlighted in comments from the consultation 


on the Annex XV Dossier, including comments #3546, #3596, #3600, #3606, #3621). These 


properties include for example film-forming ability, fuel repellence, and high ambient temperature 


performance and allow for an ease of operation which is currently not obtained with fluorine- free 


foams. This means that more precision and meticulousness is needed when fighting fires using 


fluorine-free foams compared to using PFAS-based foams.” Yet this is not practically possible in 


Defence, Offshore installations or Marine Shipping where speed of fire control is critical to avoid 


exposing lives to unnecessarily increased risk of loss by forcing use of alternative PFAS-free or 


Fluorine Free Foams(F3s) prematurely, when life safety could be compromised.  


 


Most of these six sectors require flexibility to operate with seawater (Defence, Offhore, Shipping, 


some coastal neignbouring establlishments where Seveso III sites are using seawater ringmains), 


for which the evidence shows adversely impacts most F3s delivering inferior fire performance. 


Others use forceful non-aspirated applications due to space and weight considerations offshore, in 


defence and transportation assets and to combat effects of wind and ensure the foam is targeted 


at the hazard needing protection. It also maximises reach, ensures firefighters maintain a safe 


required by F3s to minimise extra application rate demands (particularly affects Offshore, 


Defence, Aviation, Shipping, Transportation). Several sectors notably Aviation, Defence, 


transportation use lightweight strong composite materials, which have been shown during FAA 


research to be very difficult to extinguish, often smoldering internally provide incandescent re-


ignition sources, unless specifically doused with extensive AFFF foam for periods of 3 mins to fully 


extinguish. Other challenging conditions in these key sectors include a wide range of operationg 


temperatures for -18oC offshore during North Sea and Baltic winters, defence operations, civil 


airports and shipping, but also high operating temperature in hot European summers like 2021/22 


where temperatures reached over 40oC across much of EU. Defence also has the added severe risk 


of munitions ‘cook-off’ -description- which typically occurs in 30 secs. It has been extensively 


demonstrated that F3s even to achieve 60second extinguishments on volatile flammable fuels like 


gasoline can take 3 or 4 times higher application rates than a MilSpec approved C6-AFFF. 


 


Leading F3s do not provide equivalent functionality 


It is evident from the research presented that there are no current F3s able to address these key 


sector’s fundamental demands. F3s are mostly more viscous than Newtonian AFFFs for 


hydrocarbon fuel hazards, exacerbated at lower temperatures, so many could be too stiff to 


proportion accurately below freezing and may even deliver incomplete mixing where globules of 
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foam sink to the bottom of the pipe (globularisation)  which may occur below about 5oC, 


potentially resulting in effectively water alone entering the hazard which could cause unintended 


flare ups and escalations, spreading the fire and causing a danger to life safety.  


 


Extensive evidence from comparative fire performance testing by Swedish Research Institute, US 


National Fire Protection Association’s Research Foundation (NFPA-RF), US Naval Research 


Laboratory, Federal Aviation Administration (FAA) and others has shown F3s generally unable to 


provide effective fire control when using seawater, during forceful applications particularly 


through non-aspirated delivery devices, at low 3-4:1 expansion, at low operating temperatures 


around freezing and below. Non-asp quote… 


 


Most F3s were also shown by FAA testing to suffer premature foam blanket collapse when 


delivered alongside dry chemical powder, particularly the most effective potassium bicarbonate 


powders for flammable liquids, as widely used offshore, in defence, aviation, shipping and other 


transportation applications. The new F3 US MilSpec 32725 for land based freshwater only 


applications make clear that F3s should not be mixed with other foams, requiring a warning label 


on every F3 drum “ DO NOT mix with other foam concentrates” and This foam is not authorized 


for Navy Shipboard use”. All these factors combine to verify that F3s are unable to provide 


equivalent functionality to existing C6-foams used in these sectors including C6-AFFFs, and 


therefore expose lives to increased risk of harm, critical assets to increased risk of damage or 


destruction and an increased risk of catastrophiv fires occurring. All of which are socially and 


economically unacceptable, requiring a 10-year transition extension (with review) to allow time 


for F3 improvements to be achieved and thereby ensure a smooth transition.  


 


Liability risks rise 


Liabilities could be severe were it to be demonstrated that disproportionate restrictions and/or 


ineffective agents were in place, potentially compromising existing life safety and designed fire 


protections. 


 


NFPA Research Foundation’s Fire Service Roadmap10 confirms “The research conducted to date 


suggests that FFFs tend to lose effectiveness when discharged through non-air-aspirating nozzles 


that produce lower aspirated/aerated foam with expansion ratios less that 4-5 (generally 


speaking).” Offshore, Defence, Aviation and often transportation commonly uses non-aspirating 


discharge devices for rapid control under wide ranging conditions including wind. Changing to 


aspirated devices would likely reduce system effectiveness, increasing risks of catastrophic fires. It 


continues “However, it is incorrect to assume that these new FFFs are a “drop in” replacement 


for AFFF even though they may have a specific listing or approval. At this time, there is too much 


difference between specific FFF's in properties and performance to suggest that the class can be 


a drop in replacement for the AFFF class of foams.” and “Specifically, one pass of a stream of AFFF 


typically extinguished all the fire in application, including on the far side of smaller obstructions. 


Conversely, the FFFs tended to leave small holes in the foam blanket and needed more agent to 


extinguish all of the obstructed fires. In short, the FFFs typically took two passes of foam 
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application to match the single pass of AFFF explaining the 1.5-2 times longer extinguishment 


times.” 


 


 


Therefore, it is vitally important that extended transition periods of 10 years (with review) are re-


considered, based upon the evidence presented, particularly for Defence, offshore installations, 


Civil shipping, Aviation, Storage and transportation of bulk Class B fuels by ship, rail, road and 


pipeline plus Neighbouring Establishments to Seveso III sites, to avoid increased risk of fire 


unintentionally escalating into these Seveso III Sites due to slow or less effective F3 fire control. 


 


SEAC recognises1 these issues as valid concerns (p49) stating “However, as explained in Table 9, 


there is a concern that the transition times proposed by the Dossier Submitter might not be 


sufficient to ensure the development, full testing and adoption of alternatives suitable for the 


most challenging types of fires. Given the potential very high impacts of even a single 


catastrophic fire on human health and the environment, the proportionality of the proposal is 


uncertain if risks of such catastrophic fires are not kept as low as they are currently. SEAC 


recommends in this context to adopt a no-regret strategy; that is, a restriction option that 


remains justifiable whether catastrophic fires take place or not.”  Clearly accepting that increased 


risk of life loss in several key sectors is unacceptable, so transition periods must be extended- as is 


being requested and justified here-in, to avoid unacceptably increased risk of lives being lost and 


critical infrastructure irreparably damaged, with increased risk of catastrophic fires increasing. 


Please therefore accept this evidence and implement these extensions accordingly.  
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throughout the text relating to these specific reference documents, highlighted in red superscript, for easier visibility. 


Bold text is used to emphasise key aspects, as is underlining. 


 
 


1. Transition extensions justified in six key sectors to save lives 
There seems to be considerable common ground between SEAC’s position and this submission, 
which intends to provide the evidence base SEAC is seeking to resolve the justification for specific 
transition extensions in specific firefighting sectors based on safety and avoidance of adverse 
impacts on human health (ie life safety) and the environment, also avoiding any increase in 
catastrophic fires. 
SEAC confirms “The proposed transitional periods are set to allow the development of fluorine-free 
firefighting foams, their testing by the users and the adaptation of the existing firefighting 
systems to provide a similar level of fire protection as given under the use of PFAS-containing 
foams. This is to exclude the creation of fire safety risks that could have adverse impacts on 
human health and the environment.”  Also “SEAC considers that for some applications in 
industrial facilities and in the defence sector an appropriate performance level of fluorine-free 
alternatives at the end of the transition periods proposed by the Dossier Submitter has not been 
fully demonstrated.” We welcome this acceptance for some industrial applications and defence, 
but also point out that the evidence base justifies other sectors similarly warranting re-
consideration for extended transition periods, based on equally challenging operating conditions 
as SEVESO III sites, already granted a 10-year transition (with review).  
 
SEAC has correctly recognised1 significant technical performance issues with alternative PFAS-free or 
Fluorine Free Foams (F3s), confirming on p25 “Fluorine-free foams behave differently compared to PFAS-
containing foams and show more variability in their performance. Therefore, they seem to be more 
specific to different types of fuel or water [incl. saline water] (Dahlbom S. et al., 2022), which complicates 
the management of fluorine-free foams by firefighting services and their co-operators, also making more 
uncertain the effectiveness of alternatives on the very wide range of fuels and flammables that can be 
found.” Also the unmatched extra benefits delivered by C6-foams “…SEAC recognizes that PFAS-based 
surfactants can provide for specific valuable properties that are unmatched by fluorine-free alternatives 
(as highlighted in comments from the consultation on the Annex XV Dossier, including comments #3546, 
#3596, #3600, #3606, #3621). These properties include for example film-forming ability, fuel repellence, 
and high ambient temperature performance and allow for an ease of operation which is currently not 
obtained with fluorine- free foams. This means that more precision and meticulousness is needed when 
fighting fires using fluorine-free foams compared to using PFAS-based foams.”  
 
The evidence justifies this level of ‘meticulousness’ is not practically possible, flexible, effective or reliable 
enough for these critical sectors identified in Table 1 below, where increasing risk of catastrophic fires 
would result - placing the liability of unnecessarily increased risk of lives lost firmly with regulators, like 
ECHA for enforcing disproportionate and unjustified restrictions. 
SEAC already acknowledges important concerns that several of the transition periods proposed are too 
short, largely as the draft opinion states (Section 1.2, p9-10)1 that “Regarding the transition periods 
proposed by the dossier submitter, SEAC considers that some transition periods may need to be extended, 
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however, SEAC lacks detailed enough information to recommend a specific length.” Clear evidence is 
necessary to help SEAC and ECHA understand these increased risks. This submission’s evidence base 
provides these missing details to enable SEAC to grant 10-year transition extensions in these six key sectors, 
to save lives. 
 
The accompanying ECHA Information Note2 specifically confirms information requests considered relevant 
to this proposal’s evaluation for transition extensions include: 
 
“1. SEAC would welcome further information on the availability, technical feasibility and 
implementability of alternative PFAS-free firefighting foams in the following sectors/activities: 


 
 a. offshore exploration and exploitation,  
 b. transport of flammable liquids in pipelines, 
 c. (bulk) transport of flammable liquids on rail and road, 
 d. Temporary storage directly related to transportation of dangerous      
 substances, 
 e. “Neighbouring establishments” as defined by Seveso Directive (an  establishment that 
is located in such proximity to another establishment so as to  increase the risk or 
consequences of a major accident).” 


 
All of which are important, …but to which should also be added: 
  f. Defence 
  g. Civil Aviation. 
  h. Marine Shipping. 
  i. Bulk Storage and Distribution Terminals (from which the bulk    
 transportation is provided- when outside Seveso III sites – ie b,c,d and i   
 grouped together).  
   
We share SEAC’s draft opinion1 view: “concern that the transition times proposed by the Dossier Submitter 
might not be sufficient to ensure the development, full testing and adoption of alternatives suitable for the 
most challenging types of fires. Given the potential very high impacts of even a single catastrophic fire on 
human health and the environment, the proportionality of the proposal is uncertain if risks of such 
catastrophic fires are not kept as low as they are currently. SEAC recommends in this context to adopt a 
no-regret strategy; that is, a restriction option that remains justifiable whether catastrophic fires take 
place or not.”  
 
The six most critical sectors requiring extension are identified in Table 1 below: 
 
Table 1: Critical Sectors that Evidence Justifies Require Transition Extensions 


Key Sector Proposed transition periods 
are too short, risking disasters 


Essential transition periods 
required (to avoid 
catastrophic fires and lives 
lost unnecessarily) 
 


Offshore Installations 5 years  10 years (with review) 


Defence 5 years  10 years (with review) 


Civil Aviation 5 years  10 years (with review) 


Bulk Flammable Liquid 
Storage & Transportation 


5 years  10 years (with review) 


Marine Shipping 3 years  10 years (with review) 







Submission to ECHA – Reconsider Transition Extensions for six key sectors 


 


8 


Neighbouring establishments 
to Seveso III sites 


5 years  10 years (with review) 


 
Because of extensive evidence of inferior fire performance by PFAS-free or Fluorine Free Foam 
(F3) alternatives and the unproven nature of these alternatives in realistic challenging major fire 
events, lives could be put at unnecessarily increased risk and potentially increased damage to 
critical infrastructure resulting, therefore these proposed transitional periods deserve extending 
to 10 years (with review).  
 
A view similarly endorsed by SEAC within its draft opinion. “SEAC regards that it may not be just 
testing that is needed, but also the installation of adequate firefighting systems and adoption of 
appropriate firefighting techniques is important (e.g. fixed systems avoiding forceful application 
of foam) and for some scenarios further development of firefighting foams themselves could be 
needed before a sufficient performance level is established. SEAC considers that the possibilities 
to finalise the transition to fluorine-free foams depends on the success of different factors, not all 
of which can be predicted at this point.” …“SEAC notes that for certain demanding applications, 
feedback from real-life use is useful  and may be important to be certain that alternatives are 
fully providing the same level of fire protection,.” 
 
This submission seeks to provide compelling evidence to justify such transitional extensions in 
SEAC’s final opinion determination. Other factors (discussed further) also justifying such 
extensions including:  


• space and weight limitations 


• inadequacy of approval testing 


• lack of existing relevant approvals 


• lack of verified fire performance during realistic challenging major fires within specific 
sectors 


• complexity, cost and ‘down-time’ required during system transition 


• inability of re-design to meet fire protection requirements because of:  
  a. seawater use 
  b. high winds, 
  c. extreme temperatures  
  d. higher application rates 
   e. risk of overflowing containments 
  f. excessive costs of clean-out, re-design, retro-fits which still do not meet existing 
  life safety protections 
  g. other factors  
 
 
 


2. SEAC Draft Opinion accepts extensions necessary 


SEAC clearly confirms (Section 1.2, p9-10) that “ Regarding the transition periods proposed by the 
dossier submitter, SEAC considers that some transition periods may need to be extended, 
however, SEAC lacks detailed enough information to recommend a specific length. The relevant 
transitional periods include the following: 
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• Use by municipal fire brigades 


• Placing on the market of PFAS-containing fire extinguishers, and 


• Use in the marine sector 


The definition of the sectors covered by a long transitional period might also need some 
adaptation. Further information on the advantages and disadvantages of extending these 
transitional periods and modifying their scope may be received in the consultation on the SEAC 
draft opinion.” 


SEAC also recognises sectors deserving transition period extensions should include1: 
  
Offshore Installations: “Generally, SEAC notes that in the offshore sector there is typically only 
limited escape route in case of fires or explosions for personnel or passengers. Also, there is 
potential for fire causing environmental catastrophic events such as oil discharge.” Making it 
critically important to protect lives, without compromising fire safety. 
 
Defence: “…it was highlighted that there are challenges for firefighting in the military sector 
that go beyond civilian needs, which are related to the transport of explosives and ammunition. 
The presence of these products poses greater risks to security and require the highest level of 
efficiency in fire extinction and in the prevention of fire restart (comment #3583). It was also 
highlighted that during a military deployment, fire suppression must be highly efficient and 
reliable, so that firefighting personnel can quickly withdraw to protect themselves from hostile 
threats.” 
 
“SEAC furthermore notes that increasing the available storage – potentially necessary when 
transition to fluorine-free foams is made space [due to extra foam volumes, pipework, larger 
delivery devices etc.]– may be specifically difficult in some of the scenarios.” Space and weight 
restrictions apply not only to Defence, but also Offshore; marine shipping; bulk fuels 
transportation; some parts of Aviation also, particularly on aircraft and ARFF (Aviation Rescue 
and FireFighting) trucks. 


 


Therefore it is considered the evidence provided supports such extensions for these six key 
sectors, namely: 


• Offshore installations (including FPSOs – Floating Production, Storage and Offloading 
Vessels, offshore helidecks/pads, supply and tug vessels, pipelines etc.) 


• Defence  


• Civil Aviation and airports 


• Marine Shipping 


• Bulk Storage and Tansportation by ship, rail, road, pipeline 


• Neighbouring Establishments to Seveso III sites, where an incident could escalate into a 
larger Seveso III site causing potentially catastrophic fires. 


SEAC’s draft opinion1 recognises these issues as very valid concerns (p49) stating “However, as 
explained in Table 9, there is a concern that the transition times proposed by the Dossier 
Submitter might not be sufficient to ensure the development, full testing and adoption of 
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alternatives suitable for the most challenging types of fires. Given the potential very high 
impacts of even a single catastrophic fire on human health and the environment, the 
proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low 
as they are currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a 
restriction option that remains justifiable whether catastrophic fires take place or not.” This 
clearly accepts that increased risk of life loss in several sectors is unacceptable and must be 
extended, as is being requested for Defence and justified here-in. Also… “SEAC considers that for 
some applications in industrial facilities and in the defence sector an appropriate performance 
level of fluorine-free alternatives at the end of the transition periods proposed by the Dossier 
Submitter has not been fully demonstrated.” 
 
Hence the need to provide the evidence contained within this submission to justify transition 
extensions where equivalent functionality by F3s is not currently available. 
 
Interestingly the accompanying Information Note2 separately confirmed specific information 
requests considered relevant to this proposal’s evaluation for some of these sectors, including: 


“1. SEAC would welcome further information on the availability, technical feasibility and 
implementability of alternative PFAS-free firefighting foams in the following sectors/activities: 


 a. offshore exploration and exploitation,  


 b. transport of flammable liquids in pipelines, 


 c. (bulk) transport of flammable liquids on rail and road, 


 d. Temporary storage directly related to transportation of dangerous substances, 


 e. “Neighbouring establishments” as defined by Seveso Directive (an establishment that 
 is located in such proximity to another establishment so as to increase the risk or 
 consequences of a major accident) 


Yet surprisingly it later suggests “so far, SEAC could not identify evidence that sufficiently justifies 
the recommendation of a 10-year transitional period.” SEAC is therefore urged to carefully 
consider the evidence provided which should provide compelling justifications for such extensions 
to be granted. 


 There are too many issues NOT fully considered/addressed by this SEAC draft opinion for it to be 
supported without specific extensions necessary to ensure lives are not lost unnecessarily and 
catastrophic fire events do not become more frequent. 
  
Sufficient evidence is provided to justify SEAC’s re-consideration of these transition periods and 
the requested granting of such extensions. 
 
Also… “SEAC recognises that uncertainties always remain about whether alternatives will be 
available at a specific point in time even if there are indications that research proceeding well. In 
this particular case, there are such disastrous potential consequences of that remaining risk, that 
this affects the conclusion of whether availability is sufficiently demonstrated. This SEAC draft 
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opinion also makes clear (p41) that “SEAC also underlines, as noted above, that transition times 
should ensure the avoidance of additional risks to human health and the environment from 
increased risk of fire damage.” The evidence is clear that this objective cannot be achieved by 
existing leading PFAS-free (F3) foams. 
The draft opinion1 also cautions that “SEAC has some concern that other industry/economy sectors 
than Seveso installations could represent a challenge for fighting fires without PFAS foams 
(transportation of hazardous chemicals/goods; non-Seveso sites in the vicinity of Seveso sites, 
etc.).”  
 
SEAC is correct. This concern should include Offshore installations, Marine Shipping, Defence, Civil 
Aviation as well, which arguably all have at least as challenging an application as Seveso III sites, 
perhaps more so since they are confined spaces with limited opportunity for personnel to move 
away from fires, which could spread rapidly, given the usually multi-level, highly congested nature 
of these platforms where escalation occurs rapidly, often driven by high winds, requiring forceful 
application of non-aspirated foam spray (at typically 3-4:1 expansion) to reach the target areas for 
protection. Evidence shows alternative F3s work most effectively when delivered more gently, 
using foams of expansion of 7:1 or greater, with freshwater (not seawater as used offshore), 
otherwise significantly higher application rates may be required, as 2022 Swedish research, US 
NFPA Research Foundation (NFPA-RF) and Naval Research Laboratory (NRL) comparative fire 
testing have all demonstrated.  
 
 
These 6 sectors rely heavily on C6-foams continuing to be accepted to deliver essential 
functionality during emergency fire incidents across EU, not currently provided by leading F3 
alternatives.  
IF the existing transition restrictions in SEAC’s draft opinion on PFAS in Firefighting Foams1 are not 
extended for these six sectors identified above and become implemented unchanged, this would 
prevent equivalent functionality from being available. Thereby preventing the rapid fire control 
relied upon by these sectors to retain current low rates of fire impacts (desired by SEAC’s draft 
opinion) and significantly compromises lives with higher risk of injury or death.  
 
Therefore, this compelling evidence base has been compiled to justify extension to 10 years (with 
review) for each of these critical sectors (offshore, defence, civil aviation, bulk storage and 
transportation by road, rail, ship, pipeline, marine shipping and neighbouring facilities around 
Seveso III sites). Current leading F3s are demonstrated by extensive independent comparative fire 
testing not to provide the functionality required to safely protect lives and critical infrastructure 
working in these sectors, from unnecessary extra harm. 
 
Liabilities could be severe were it to be demonstrated that disproportionate restrictions and/or 
ineffective agents were in place which potentially compromised existing life safety and designed 
fire protections, thereby causing unnecessary loss of lives, destruction and/or catastrophic fires. 
A major investigation into the causes of such losses should also be considered inevitable. 
 
Extending transition periods in these six key sectors would resolve such issues, particularly as: 


• there is currently no evidence of successful F3 outcomes in major fires (to the contrary 
there is evidence of two recent fire ‘disasters’: Dubai in 2016; Melbourne in 2018). 


• conditions may be sufficiently challenging to delay effective F3 fire control resulting in 
‘more harm than expected’. 
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• such F3 delays may be sufficiently long to result in significant lives lost and potentially 
severe damage/destruction of critical infrastructure for which liabilities and recompense 
are likely to be pursued vigorously by those most impacted. The regulator – ECHA, would 
inevitably be in the ‘firing line’ as responsible for such tragedies. 


 
 
 


3. Hazard considerations for six key Sectors – justifying 10-
year transition extensions.  


OFFSHORE: Suffers from the following obstacles not currently addressed by F3 alternatives: 


• space and weight limitation constraints. 


• lack of existing relevant approvals (eg. UL162 seawater at -18oC, forceful non-aspirated 
applications). There are no 1% F3s listed or approved for use at the low operating 
temperatures often experienced in European offshore waters down to -18oC during 
winter.  


• lack of verified major fire performance during actual realistic challenging major fires.  


• ‘down-time’ cost and complexity required during system transition. 


• inability of F3 re-design to meet existing fire protection requirements because of:  
  a. seawater use, proven less- or in-effective when F3s are used. 
  b. high winds (almost constant offshore). 
  c. extreme operating temperatures (-18oC in winter).  
  d. cannot accommodate higher application rates and larger storage        


 required by F3s. 
   e. forceful, non-aspirated application necessary (due wind). 
  f. lack of mutual aid flexibility - cannot use different F3s, as system 
       dedicated to specific F3 agent. 
  g. varied flammable fuels used (incl. crude oil, condensate, Jet A1,        


 Methanol) 
  h. excessive costs of production/out-of-service losses for clean-out, re-     


 engineering, retro-fitting, re-commissioning - result unlikely to meet existing life      
 safety protections. 


  i. Disproportionate costs where significant Installation decommissioning by      
 2030.  


 


• SEAC recognises1 that “The Norwegian Oil and Gas Association (comment #3570) 
proposed that the limit value should be set at 50 ppm and submitted supporting 
information relative to the offshore sector. They provided information on the findings after 
substitution at companies they represent (including information on the levels of 
contamination 


 remaining years after switching to fluorine-free foam). According to them, this 
 threshold value would be achievable by draining and eventually flushing by water 
 before replacing with fluorine free foam. Reaching the threshold value of 1 ppm would 
 require thorough procedures involving draining, washing with chemicals, flushing, 
 monitoring, and potentially dismantling. They claimed that the main cost for meeting 
 the 1 ppm requirement offshore will not be the primary cost of the cleaning operation, 
 but the stop in production due to the unavailability of the firefighting system. They 
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 stated that the earnings lost would on average be at least €2 million per installation 
 per day (while the cleaning costs assessed by the Dossier Submitter, not expecting 
 extra operation standstill beyond the amount that would occur in the baseline, were 
 up to €200 000 per site). It was estimated that drainage and cleaning of the storage 
 tanks will need a few days stop in production, flushing of the distribution system may 
 be achieved during a week, and any actions requiring any dismantling and replacement 
 of parts of the deluge system would cause a stop in production for weeks.”  
 


• On this basis, it seems reasonable to assume an average 18 day change-over time to 
install F3s on every offshore platform. This seems likely to deliver a cripplingly 
disproportionate 36 million Euros cost per platform –three hundred times more than the 
Dossier Submitters estimate of ‘200,000 Euros per site costs’. 


• For clarity this ‘Offshore Installations’ sector includes (but may not be limited to) 
exploration and exploitation (production) platforms (manned and unmanned), drilling rigs, 
jack-ups, offshore helidecks/helipads, FPSOs (Floating Production Storage and Offloading 
vessels), supply, and tug vessels, connected oil and gas pipelines, etc, as well as the shore 
based receiving facilities (which are likely to be classified as Seveso III sites, but if not 
should also be included here). 


 


DEFENCE: Irrespective of whether Defence can use Art 2(3) of REACH or not, it still suffers 


most of the above (except h.) justifying a 10-year transition extension. Defence also includes a 
wider range of exotic military grade fuels, rocket propellants, polar solvents etc plus additional 
unique situations, including:  


• Fast, reliable, flexible, effective fire extinguishment essential to saving lives and critical 
infrastructure under a wide and challenging range of conditions - including enemy attack. 


• Munitions storage, use and rapid ‘cook-off’ (ie heated to point of detonation, typically 
in around 30secs) occurs faster than any evidence of F3s extinguishment capability. The 
presence of munitions poses greater risks to security and requires the highest level of 
efficiency in fire extinction and in the prevention of fires restarting. 


• Wider range of high performance military grade fuels, rocket propellants, assorted 
munitions, solvents and other special fuel hazards, for which F3s have no track record of 
effectiveness. 


• Smoldering fires in composite materials provide a constant source of re-ignition of F3 
foam blankets without fuel repelling capabilities provided by C6-PFAS additives. 


• Required use in often congested, confined and hazardous spaces (weight and space 
constraints) with fire system integration into the fabric of high-value assets across 
Services (eg. jet fighters, transport aircraft, helicopters, naval ships - aircraft carriers to 
submarines, armoured vehicles, hardened aircraft shelters, port areas, military and 
supply bases etc.) potentially prohibiting quick, easy flexible, reliable and effective fire 
extinguishment, particularly when under enemy attack. 


• Necessity for water use from a wide range of sources eg. potable fresh, muddy rivers, 
seawater, estuaries, dams/reservoirs, saline boreholes, salt lakes, hot springs, all could 
be required for foam generation operationally and in theatres of war or peace-keeping. 


• Wide diversity of foam making devices used including forceful standard water (non-
aspirated 3-4:1) and aspirated low expansion foam nozzles (5-7:1). 
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• Diverse range of proportioning devices used, mostly designed for Newtonian foams 
(AFFF, FP, FFFP) whereas most F3s are more viscous, resulting in incomplete mixing 
(globularisation) or potential under-inducing, particularly at lower temperatures. 


• Wider range of operational temperature conditions from sub-Arctic -18oC or below 
(when most viscous foams are solid), up to semi-desert conditions (≥ 40oC) where fuels 
can become more volatile when exceeding their flashpoint, ignitable from incandescent 
materials and/or smoldering composite materials (eg. Jet A1 flashes at 38oC). 


• During military deployments, fire suppression must be highly efficient and reliable, so 
that firefighting personnel can quickly withdraw, protecting themselves from hostile 
threats. 


• Modification costs and ‘out-of-service’ time required for re-engineering, retro-fits, 
cleanouts, re-commissioning etc. are likely disproportionate to any benefit, particularly 
when existing proven effective fire protection systems may be compromised by such 
changes.  


• Mutual aid sharing (between allied Nation Services, eg. UK, NATO, EU, Australia, US or 
UN Peace-keeping forces (F3s are not mixable or changeable as specific systems are 
designed and dedicated for a specific F3 concentrate only, as SEAC’s draft opinion1 
explains “Fluorine-free foams behave differently compared to PFAS-containing foams 
and show more variability in their performance. Therefore, they seem to be more 
specific to different types of fuel or water (Dahlbom S. et al., 2022), which complicates 
the management of fluorine-free foams by firefighting services and their co-operators, 
also making more uncertain the effectiveness of alternatives on the very wide range of 
fuels and flammables that can be found.” 


• Increased risk to personnel safety is likely, incidence of catastrophic fires may increase 
and extra asset damage or destruction from fire events is more likely using F3s. 


• Evidence of F3 fire performance confirms it lacks equivalent functionality compared to 
existing C6-AFFF’s critical fast, reliable response providing essential safety under MIL-
PRF 24385F.The new F3 MilSpec MIL-PFR-32725 does not seem to recognize the need 
for preventing munitions ‘cook-off’ in typically 30 secs! without higher application rates, 
larger foam storage, gentler delivery, higher aspirations (>7:1 expansion, possibly longer 
fire control, potable drinking water only and dedicated ‘single sourced’ F3 agent for 
each dedicated F3 system. 


• F3s cannot be mixed in storage with any other F3 (even same manufacturer) or existing 
AFFFs. 


• No track record of F3 success during challenging operations, so remains a ‘proto-type’ 
concept, unjustifiable for implementation where lives are endangered. 


• US Navy’s fleet has confirmed it is not changing to F3s.  


• US Navy declared “only the highest performing agents in lowest quantities will be used 
for shipboard firefighting use”. So why is it now being suggested ‘second best is OK’ in 
other parts of Defence and other key sectors (Offshore, shipping, Aviation etc)…when 
the life safety risks are often quite similar? 


 
These would seem universal challenges for defence organisations across EU, and internationally, 
justifying consideration for at least 10-year transition period (with review), because comparative 
fire test evidence confirms current leading alternative F3s lack equivalent functionality. 
 


CIVIL AVIATION: also suffers several of these Offshore and Defence problems particularly: 
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• Passenger aircraft represent confined spaces, requiring quick and effective fire control 
to enable passengers to evacuate. 


• High volumes of passengers are quickly exposed to danger from smoke and fire, unless 
fast effective reliable, proven fire control and extinguishment are achieved. 


• Passengers can die from excessive toxic smoke inhalation in around 3 minutes of 
exposure, so speed and reliability are critical to avoiding catastrophic fires, which F3s 
have demonstrated may not be achievable under challenging conditions. 


• Depending on the crash situation and injuries sustained, surviving passengers may face 
limited opportunity and delays evacuating from burning aircraft, increasing risk of being 
overcome by smoke and/or flames. 


• Unavoidable delays from damage/obstructions to exits, injured passengers, those with 
existing disabilities, parents with babies or toddlers can all slow evacuation, preventing 
escape and increasing risks of being overcome by toxic smoke inside the fuselage, or fire 
entering the aircraft interior with people still on-board. 


• Sometimes safety dictates it may be safer for passengers to remain confined inside the 
aircraft assuming the fire will be extinguished externally, which may not be the case 
with F3s, as evidenced with the Boeing 777 fire in Dubai, Aug.2016. 


• Aviation fires can spread rapidly, with risks increasing for wide bodied aircraft (eg. dual 
tier -A380s) where high volumes of 500+ passengers may be present. 


• Smoldering fires in composite materials provide a constant source of re-ignition of F3 
foam blankets without fuel repelling capabilities provided by C6-PFAS additives. 


• Escalation can occur rapidly, sometimes driven by high winds. 


• Re-ignition is also increasingly likely with F3s from smoldering composite materials 
which Naval research confirms are particularly difficult to extinguish.  


• Many aircraft firefighters to achieve required reach and for their own safety require 
forceful application of non-aspirated foam spray (at typically 3-4:1 expansion) to reach 
the target areas while maintaining a safe distance for their own protection. F3s have 
demonstrated an inability to provide such critical protection. 


 
 


MARINE SHIPPING: suffers many of the same issues as offshore platforms, particularly: 


• Seawater use for firefighting, proven less- or in-effective when F3s are used. 


• Vessels carry wide ranging bulk flammable fuel cargos which may change with different 
voyages, including hydrocarbons and polar solvents. 


• Confined spaces, fire systems integral to the fabric of these vessels, weight and space 
constraints for modifications likely prevent accommodating higher volumes of F3s. 


• Increased risk of fire escalation on-board ships. 


• High winds and rough seas often provide challenging conditions for firefighting, unlikely 
to favour F3 usage. 


• Forceful non-aspirated application often necessary due to effects of wind. 


• Increased risk of escalation disabling the vessel and causing life loss or severe injury to 
personnel, were F3s to be used.  


• Fires could cause disablement such that life raft evacuation becomes the only option, 
which may bring extra life safety hazards, particularly if fuel is leaking from the ship onto 
the sea, which may also be on fire.  


• Lack of mixing flexibility of one F3 with another, prevents top up of systems with 
other similar F3 agents after a fire at sea in next port of call (which is commonly 
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required with existing C6-AFFFs and FluoroProtein foams [FPs]). Different F3s cannot 
be used, as F3 system designs dedicated to a specific F3 agent, which may not be 
available at next port of call. Delays waiting for the appropriate F3 agent could cause 
disproportionate extra delay costs and port fees over several years of operation. 


 
 


BULK STORAGE, AND TRANSPORTATION: by road, rail, ship, pipeline also suffer 


some of the issues described above for other sectors, notably: 


• Wide ranging bulk flammable fuel cargos covering hydrocarbons (crude oil, condensate, 
naphtha, gasoline, E10 (gasoline with 10% ethanol added), Jet A1) and polar solvents 
(including but not limited to ethanol, methanol, other industrial alcohols, ketones like 
acetone, ethyl amine, acrylonitrile, propylene oxide, MTBE etc.) for which F3s do not have 
approvals or a track record of effectiveness. 


• Increased risk of fire escalation, particularly in congested tank farms where several tanks 
may be within the same bunded area. 


• Forceful non-aspirated or semi-aspirated applications often necessary to reach 
inaccessible tanks and combat effects of wind and updrafts, are shown by testing to be  
beyond the functionality of current F3’s proven ability. 


• Deep seated fires and deep fuel pools in bunded areas are often more difficult to 
extinguish due to fuel pickup from plunging effects of foam delivery by large monitors, 
challenging for F3s potentially delaying fire control and increasing risks of escalation. 


• Fire damage to valves and flange seals can cause sudden fuel volume increases and fire 
intensity inside bunded areas, which could spread to adjacent tanks and/or 
distribution/off-loading areas, requiring a speed, efficiency and reliability not evidenced by 
F3s currently. 


• Lack of mutual aid flexibility with neighbouring facilities- different F3s cannot be mixed, as 
F3 system designs dedicated to specific F3 agent. 


 


NEIGHBOURING ESTABLISHMENTS to SEVESO III SITES also suffer some of these 


issues described above for other sectors, notably: 


• Increased risk of fires spreading from neighbouring facilities into Seveso III sites if not 
quickly, effectively and reliably controlled and extinguished, as currently. 


• Wide range of flammable fuels and processing concentrated around key Seveso II sites like 
refineries, can increase escalation risks, particularly if these neighbours are using less 
effective, slower more gently delivered F3s, when speed and effectiveness are critical to 
keeping the Seveso III site safe from fire spread and subsequent involvement. 


• Fast, reliable, and flexible extinguishment required through a wide variety of aspirated 
and non-aspirated/semi-aspirated discharge devices to reach inaccessible areas effectively. 


• Lack of mutual aid flexibility, as currently neighbouring sites use compatible agents to 
Seveso III site to be able to share foam resources in any major fire emergency. This may 
not be appropriate with specific F3s dedicated to specific system design applications. 


• Saltwater ring mains are used for fire water supply at some neighbouring sites, especially 
where major Seveso III refineries/tank storages are coastal and use seawater fire mains 
themselves. These could be ring main extension ‘spurs’ into neighbouring establishments, 
where seawater could prevent the effective use of F3s in these neighbouring faciltiies. 
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• Deep pool fuel fires in bunded areas are often more difficult to extinguish due to fuel 
pickup from plunging effects of foam delivery by large monitors, increasing risk of fire 
spread to other areas, particularly were F3s to be used. 


 
This range of often quite similar challenges occurs in all six of these key sectors across EU and 
internationally, justifying a 10-year transition period extension with review, because recent 
comparative fire testing evidence confirms current leading alternative F3s lack equivalent 
functionality to the more environmentally benign C6-AFFFs currently being used widely in these 
sectors. Premature transition in just 5 years will places lives under increased danger and risk 
increased frequency of catastrophic fires occurring. 
 
 
SEAC’s draft opinion1 largely seems to agree, clarifying (p41) “SEAC also underlines, as noted 
above, that transition times should ensure the avoidance of additional risks to human health and 
the environment from increased risk of fire damage.”  Also “In relation to the defence sector, 
SEAC recognizes that some scenarios lack suitable alternatives, and finding such alternatives 
could be specifically challenging considering the specific settings.” As they do for the five 
additional sectors identified in Table 1. On p27 “SEAC notes that during the evaluation of the 
PFHxA restriction proposal it was stated in many comments from industry stakeholders that the 
cost of the alternatives is not the issue, but performance is.” 
 
With so much doubt and SEAC’s stated acceptance1 that “potential very high impacts of even a 
single catastrophic fire on human health and the environment, the proportionality of the 
proposal is uncertain if risks of such catastrophic fires are not kept as low as they are currently.”  
This justifies 10-year extensions for these six specific sectors, based on the extensive scientific 
evidence following. Similar concerns are also raised in leading fire industry guidance documents 
eg. Fire Protection Association Australia’s 2020 Information Bulletin IB-06 v3 “Selection and Use of 
Firefighting Foams”3. 
 


 


4. EVIDENCE BASE: Justification for 10 year extension (with 
review) in these six sectors to protect lives. 


 


1. US Naval Research Laboratory’s (NRL) Jun. 2019 research “Fuel 
for Firefighting Foam evaluation: Gasoline v Heptane4” found that:  


• Four leading commercial F3s required between 2.5 times more and over 6 times more 
F3 than the benchmark C6-AFFF, when required to extinguish gasoline fires in 60 secs. 
(Still inadequate for Defence, as US MilSpec requires extinguishment on gasoline within 
30secs to avert munitions ‘cook off’.) These differences widened as extinction speeds 
became faster.  


• Further investigation showed “Individual major components of gasoline were tested, 
and the aromatic components were determined to be the source of this difficulty in 
gasoline fire suppression.” Essentially the aromatics extracted surfactants from the F3, 
prematurely attacking the foam blanket. These aromatics are absent in the widely used 
fire approval test fuel heptane, but do occur at lower concentrations in Jet A1 aviation 
fuel, probably explaining why F3s often struggle extinguishing fires involving Jet A1, 
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seeming to cause persistent edge flickers (ICAO extended their extinguishment time to 
120 secs in 2014 - from 60secs previously).  


• Most current international approval ratings (eg. EN1568-3, ISO7203-1, UL162, Lastfire, 
FM 5130, IMO) seem to provide a distorted ‘better than reality’ impression of F3s ability 
on flammable fuels like gasoline, because they use the easier test fuel heptane, which is 
rarely if ever stored or used in bulk, particularly Offshore, by Defence, Transportation, 
Aviation, Shipping etc.  


• This research suggests that at higher ambient temperatures these aromatics would be 
more volatile and actively vaporising from the fuel, making the fire more intense and 
difficulty to extinguish, while also diffusing into theF3 foam blanket, potentially leading 
to premature collapse or re-ignition (particularly relevant to Jet A1 –flashpoint 38oC - 
during hot summers like 2021 and 2022, widely experienced across EU).  


• NRL suggested a well-defined “TMB-heptane mixture could be developed for gasoline 
sensitivity testing of F3 formulations to diagnose extinction shortfalls that heptane 
pool fires will not detect.” But to our current knowledge this seems not to have been 
adopted by any fire testing approval body so far. 


• Interestingly Safety Data Sheets (SDS) for Jet A1 fuel confirm these same 4 aromatics are 
also present in Jet A1, but at lower quantities than gasoline, which may help to explain 
why F3s often struggle with Jet A1 fires under ICAO Level B and C, to the extent that the 
previous 60 second extinguishment time was extended in 2014 to 120 secs to allow 
persistent edge flickers frequently found when F3s were tested to be accepted as a 
‘PASS’.  


• NRL also found “Two diagnostics that relate valuable information about foam-fuel 
interaction are a foam degradation test and a fuel-vapor transport test. Foam 
degradation was evaluated by monitoring the disappearance of a 4 cm thick layer of 
laboratory generated foam deposited over 60 ml of 35⁰C heptane or gasoline in a 100 ml 
beaker. There is an increase in bubble size followed by a shrinking of the foam volume. A 
plot of foam height vs time depicts significant foam degradation differences between 
the heptane and gasoline fuels.” 


• This research suggests that at higher ambient temperatures these aromatics would be 
more volatile and actively vaporising from the fuel, making the fire more intense and 
difficulty to extinguish, while also diffusing into theF3 foam blanket, potentially leading 
to premature collapse or re-ignition (particularly relevant to Jet A1 –flashpoint 38oC - 
during hot summers like 2021 and 2022, widely experienced across EU).  


 
This might also help explain why a Boeing 777 aircraft fire in Dubai (Aug.2016) was unable to 
be extinguished for 16 hours when the investigation report clearly confirmed F3s were used. A 
catastrophic disaster was only just averted by rapid evacuation of all 282 passengers just 90 
seconds before a fuel tank exploded, tragically killing a brave firefighter. Had there been 
infirm or disabled passengers, perhaps parents with babies or young children, which could 
inevitably have delayed evacuation, carnage could easily have resulted. The F3 used was 
unable to extinguish the fire and the plane was destroyed (see details in 24 ii below). We 
should all learn from this spine-chilling ‘near-disaster’. 


  


2. NRL’s Nov. 2019 paper “Characterising role of Fluorocarbon and 
Hydrocarbon surfactants in Firefighting Foams for fire 
suppression47” confirmed that: 
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• “foam spread, foam degradation, fuel transport, and fire extinction times of 
hydrocarbon surfactants are significantly inferior to the fluorocarbon surfactant 
containing formulations.”  


• Concluding “Trends in fire extinction among the surfactant formulations can be related 
to the trends in foam degradation, fuel transport, and foam spread rates.” 


 


3. NFPA’s Research Foundation 2020 ‘Evaluation of F3s report’5
 


tested five UL162 listed F3s, two for hydrocarbon fuels and three for multi-purpose 
Alcohol Resistance(AR), using forceful and gentle applications, different fuels (heptane, 
gasoline, E10 [gasoline with 10% Ethanol added] and IPA [IsoPropylAlcohol]) using low 
expansion ratios of 3-4:1 and regular expansions of 7-8:1. 165 fire tests were conducted. 
it found:  


• “fires involving boiling flammable liquids are much harder to extinguish than fires that 
are combatted prior to the transition into boiling.” – implying fast effective agents 
deliver a benefit over slower less effective F3s. 


•  “[F3] Expansion ratios of 3-4:1 required double the density of 7-8:1 expansion 
applications.” Existing fire systems equipment is often integral to Defence, Offshore, 
Ships and other transportation assets, including fire trucks. Such integral systems are 
not easily removed, re-engineered, modified, cleaned or replaced as it is designed 
specifically for effectively controlling fires fast. Space and weight restrictions apply, so 
adding extra concentrate for higher application rates, heavier and larger higher 
aspirating delivery devices (with higher expanded foam potentially blown away by 
wind/motion) is not a practical or economic option. This could result in likely 
unacceptable increases in risk to lives and increasing risk of catastrophic fires.  


•  “To summarize the results, the baseline [C6] AR-AFFF demonstrated consistent/superior 
firefighting capabilities through the entire test program under all test conditions. For the 
FFFs [F3s] in general, the firefighting capabilities of the foams varied from 
manufacturer to manufacturer making it difficult to develop “generic” design 
requirements.”  


• “The FFFs did well against heptane but struggled against some of the scenarios 
conducted with IPA and gasoline (both MILSPEC and E10), especially when the foam 
was discharged with a lower foam quality/aspiration.” 


• “The FFFs required between 2-4 times both the rates and the densities of the [C6] AR-
AFFF to produce similar results against the IPA fires conducted in with the Type II [gentle] 
test configuration.” 


• “During the Type III [forceful] tests, the FFFs required between 3-4 times the 
extinguishment density of the AR-AFFF for the tests conducted with MILSPEC gasoline 
and between 6-7 times the density of the AR-AFFF for the tests conducted with E10 
gasoline.” 


• “From an application rate perspective, the FFFs typically required between 1.5 to 3 
times the application rates to produce comparable performance as the baseline AFFF 
for the range of parameters included in this assessment.” There is no extra space or 
weight allocation for 2 or 3 times more foam volume in many Defence assets, Offshore 
platforms, ships or even Aviation fire trucks. There is also no known evidence of F3 
effectiveness in these sectors. Defence (which works with knowns, not ‘unknowns’ 
wherever possible) is a key example. This makes proposed use of F3s largely untenable 
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by Defence, Offshore, Shipping, Aviation fire trucks etc. on Workplace Health and Safety 
grounds alone.  


• Paraphrasing… ‘F3 was not a ‘drop-in’ replacement for C6 AR-AFFF even using 
freshwater as individual products varied significantly, making it difficult to develop 
‘generic’ design requirements.’  


• Variable viscosity, proportioning & discharge performances were found across F3 
products tested.  


• “For the FFFs [F3s] in general, the firefighting capabilities of the foams varied from 
manufacturer to manufacturer making it difficult to develop “generic” design 
requirements.” 


 
 


4. US Naval Research Laboratory’s (NRL) May 2020 report6
 on F3 fire testing 


over a MilSpec 28ft2 (2.6m2) pool fire of gasoline confirmed:  


• “Performance of the fluorine-free foams improved when the fuel was switched to 
heptane and when the solution application rate was increased from 2 gpm to 2.5 gpm 
with both fluorine-free foams extinguishing the [heptane] fire in 31 seconds.” 


• “Interestingly, AFFF-1 does not appear to have a significant dependence on solution 
flow rate, the change in extinction performance is negligible between 2, 2.5 and 3 gpm. 
…  Both fluorine-free foams had slower drainage and slower bubble coarsening than the 
commercial AFFF. However, foam properties collected do not appear to correlate well 
with extinction performance” 


• “A significant improvement in fire suppression over gasoline was not seen for the 
fluorine-free foams when the liquid application rate increased from 2.5 to 3 gpm.”  


• “The inability of the foams and concentrates to meet critical extinction and property 
metrics for military qualification testing indicate the difficulties of utilizing these 
commercial products for Navy operations [ie whenever saline water is used].” This 
similarly applies to Offshore and shipping sectors. 


 
 


5. US Dept. Energy’s 2020 Battelle research7 assessed seven 
commercially available PFAS-free Foams (F3s) finding:  


• F3 viscosity up to 90,000centistokes were possible, although significantly reduced in 
warmer 25oC conditions. This is not representative of most commonly occurring 
Offshore or Defence operational conditions, nor most sectors in EU during winter. 
Potential to cause reduced proportioning or potentially complete blockage at low 
operational temperatures, preventing fire control. 


• Compressed air foam (CAF) delivery (a development not currently used offshore nor in 
other sectors) reduced extinguishment times (but not enough to pass MilSpec). 
Standard Mil-Spec test nozzle extinguishments with CAF varied from 60secs to 200 secs 
on 28ft2 Mil-Spec fire requiring 30second or less extinguishment time to pass. 


• Only three of the seven F3s was able to pass Mil-Spec’s burnback test, increasing the 
risk of flashbacks and re-involvement of the fire.  


• In corrosion testing, four of these seven F3s attacked Cupro-Nickel, one of which also 


attacked Bronze, materials generally used for their resistance to seawater corrosion. 
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6. Australian 2021 seawater compatibility research (Dlugogorski and 
Schaefer)8 confirmed: 


• “the chemical compatibility with seawater is related to the formation of the specific ionized 
species that combine with divalent alkaline earth-metal cations to form ionic assemblies in 
the premix (solution made by mixing foam concentrate with water). These species arise at 
high pH values that are characteristic of seawater. “ 


• “Thin films that exist between foam bubbles and made of mixtures of fluoro- and 
hydrocarbon surfactants are markedly stable in contact with hot fuels [1] in comparison to 
those of fluorine-free foams (FFF). Foam blankets and individual films are also exceptionally 
effective in controlling the transfer of flammable vapours from the hot fuel to the gas 
phase, the process that sustains a fire [2].”  


• “In addition, mixtures of fluoro- and hydrocarbon surfactants induce the formation of thin 
films usually less than 50 µm in thickness [3], that spread on the fuel surface in front of the 
advancing foam blanket. These films provide the initial cooling of the fuel at the air 
interface and form the barrier to diffusion of fuel vapours, as illustrated in the schematic of 
Fig. 1.”  


• “The physical compatibility of fluorosurfactants with seawater manifests itself by shielding of 
the ionised head groups by metal cations decreasing the surface tension and modifying the 
size, shape and diffusion of micelles.”  


• “We also reveal that changes in the ionization state of amine-oxide and tertiary-amine head 
groups, as pH varies between that of fresh and seawater premix, may impact the 
performance of fluorosurfactants [generally providing superior seawater tolerance in 
fluorinated firefighting foams than PFAS-free alternatives].”   


• “For foam concentrates that satisfy the necessary condition of chemically compatible with 
seawater, the physical effect usually improves the foam quality and the fire-suppression 
performance of AFFF.” This is not found to be the case with most PFAS-free foams without 
fluorosurfactants present. 


• “The sealing and cooling properties of the spreading films and foam blankets comprise the 
two most important characteristics of foams made from solutions of fluoro- and 
hydrocarbon surfactants.” These factors apply to C6-AFFFs but not F3s without these unique 
ingredients. 


• These essential benefits are critical in defence sector to deliver reliable and rapid fire 
control within the 30 secs ‘cook-off’ time for munitions, which is not currently available 
from PFAS-free foam (F3s) alternatives. It also strongly relates to Offshore installations and 
shipping. 


 
 


7. FAA issued a Cert Alert (Oct.21)9 of F3 public safety concerns from 


test findings (formally reported in Jul.2022 below) which led to confirming: 


• “While FAA and DoD [Department of Defense] testing continues, interim research has 
already identified safety concerns with candidate fluorine-free products that must be 
fully evaluated, mitigated, and/or improved before FAA can adopt an alternative foam 
that adequately protects the flying public”. 


• “The safety concerns FAA has documented include: 
o Notable increase in extinguishment time; 
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o Issues with fire reigniting (failure to maintain fire suppression); and 


o Possible incompatibility with other firefighting agents, existing firefighting 


equipment, and aircraft rescue training and firefighting strategy that exists 


today at Part 139 air carrier airports.” 


• While FAA and DoD continue the national testing effort, the FAA reminds all Part 139 
airport operators that while fluorinated foams are no longer required, the existing 
performance standard for firefighting foam remains unchanged (whether that foam is 
fluorinated or not).” 


• “ Airports that are currently certificated under Part 139 will remain in compliance 
through use of an approved firefighting foam that satisfies the performance 
requirements of MIL-PRF-24385F(SH) [ie.…F3s were not excluded, so if they pass all 
tests accepted for used].” 


   
These concerns similarly apply to many Airforce applications, Army helicopters use, Naval 


aircraft carriers and helicopter uses, as well as Civil Aviation, Offshore, some shipping etc. 


 


8.  US Federal Aviation Administration (FAA), July 2022 Fluorine Free 
Foam Testing Report TC22-2310 confirmed seven F3s were tested under MilSpec and 


ICAO level C protocols against two C6-AFFFs. Modified tests included MilSpec with 10 sec & 90sec 
Jet A fuel (not gasoline), UNI86 (2gpm) nozzle, fixed Mil & UNI86 nozzles (2gpm). It found:   


• “The gasoline fires were significantly more difficult to extinguish and more volatile in 
their reactions to foam applications. Flareups, fuel pickup, and surface burning were 
more commonly observed in the gasoline fires compared to the Jet-A fires.” 


• “The test fuel also had less of an impact on burnback results than extinguishment 
results.”  


• “The quality of the foam generated also significantly impacted the results. Fuel pickup 
and surface burning were commonly observed when the foam was discharged at a 
reduced pressure, even with AFFF when not seen in other tests.” 


• The best F3 on MilSpec gasoline extinguishment time was 38% increase over AFFF. 


• “None of the FFFs [F3s] evaluated had an equivalent extinguishing performance to 
AFFF. . …In all the nominal concentration gasoline fires, none of the FFFs evaluated 
were able to extinguish the fire in an equal or lesser amount of time.”  


• “Of all the Jet-A test fires, only one of the scenarios, the ICAO test fire, resulted in 
extinguishment times of a FFF that surpassed the performance of AFFFs consistently, 
with both foams achieving extinguishment well after the foam application had been 
completed.” 


•  …All the other Jet-A fuel fire scenarios resulted in extinguishment times of FFF 
candidates significantly slower than AFFF.” 


• “One candidate FFF did have significantly greater burnback protection than AFFF while 
the remaining FFF candidates’ burnback protections were significantly less.” 


• “This foam Chemguard C3IC1 AFFF was in fact the only foam examined that was able 
to meet the ICAO Level C requirements during this series of tests.”  


• “These newer formulations, referred to as C6 AFFF, are the products currently approved 
for use at airports nationwide [across US].”  


• “The FFFs’ extinguishment times had a much greater degree of inconsistency than the 
AFFFs, which is attributed to the application techniques of the firefighters.”  
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• “Of note is the acute toxicity of the FFF candidates. As evaluated in this research effort, 
all but one candidate did not meet the minimum LC50, indicating the candidates may be 
more acutely toxic than the currently approved AFFFs.”  


• Despite two F3s being ICAO Level C approved, no F3 passed the ICAO C tests - indoors 
or outdoors with FAA. 


• F3s did best in over-rich (15%) tests of 3% concentrate. 


• Dry Chemical powders (notably potassium bicarbonate widely used throughout 
aviation, defence, offshore, some shipping internationally) reduced performance of all 
seven leading F3s tested under MilSpec and ICAO Level C11 protocols against two C6-
AFFFs.  


• “All the tested FFFs exhibited reduced performance with the application of dry 
chemical. … Since dry chemical is a common auxiliary agent and many ARFF vehicles 
have dual-agent turret nozzles, this quality may pose significant safety issues in a real-
world response.” This also applies to helicopters, defence, ships machinery spaces etc. 


•  “Additionally, surface burning was a commonly observed trait of the FFF candidates 
that is typically not observed with AFFF.”  


• “Additionally, extinguishing the fire on the edges of the fire pans and preventing 
reignition in these areas was generally more difficult with the FFFs than the AFFFs. In 
the manual application evaluations, this difficulty was more evident and was 
amplified by the application technique and cohesivity of the foam blanket.” This 
confirms F3 use would become harder as pool fire sizes increased, and is directly 
relevant to the need for rapid, effective first aid firefighting to prevent risk of escalation 
across these six sectors.  


•  “A direct discharge [of F3] into the pan or change in direction of application frequently 
caused fire reignition in areas of the pan that were previously extinguished or pulled 
the entire foam blanket away from other areas, causing reignition.” which could have 
serious consequences as foam blankets are frequently disturbed and blown around 
changing their direction by wind, on land and especially offshore, in defence, aviation 
and shipping.  


• “…this difficulty was more evident and was amplified by the [manual] application 
technique. There appears to be a greater result of human bias in extinguishment 
results with FFFs than AFFFs.” It is commonly experienced by firefighters that C6-AFFFs 
are a more forgiving, effective, reliable and flexible agent, than alternative F3s. 


• Five leading claimed ‘Fluorine Free’ Foams (F3s) were tested for Fluorine by an 
independent laboratory, recording high 10-87ppm TOF (Total Organic Fluorine) by FAA 
using US EPA 537.1 method12. This ridicules MilSpec’s 1ppb PFAS limit, far below ECHA’s 
more practical and measurable 1ppm PFAS limit – STILL significantly exceeded. 


• “Overall, none of the tested FFF candidates can be considered a direct replacement for 
AFFF without compromising the efficacy of fire extinguishment.” 


 


This underlines SEAC’s own acceptance that “Fluorine-free foams behave differently 
compared to PFAS-containing foams and show more variability in their performance. 
Therefore, they seem to be more specific to different types of fuel or water [incl. seawater] 
(Dahlbom S. et al., 2022)7, which complicates the management of fluorine-free foams by 
firefighting services and their co-operators, also making more uncertain the effectiveness 
of alternatives on the very wide range of fuels and flammables that can be found.” Further 
justifying a transition extension to 10 years (with review) for these sectors. 
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9. Sweden’s Research Institute (RI.SE) (Dahlbohm et al. Feb.2022)13 


conducted extensive fire performance testing on eleven F3s. It concluded:  


• “A general trend is that sea water, i.e. water containing a strong electrolyte (sodium 
chloride), negatively impacts [F3] fire test performance, which is a general expectation.  


• The impact of sodium chloride on foam drainage was investigated by Burcik [30] and later 
by Shah [31]. Both studies concluded that the addition of a salt to an aqueous solution of 
an ionic surfactant decreases the surface tension and enhances the rate of equilibrium 
surface tension attainment ie. increases the rate of foam collapse.” 


• With one F3 “When the foam concentrate was mixed with sea water, precipitations were 
immediately formed.”  


• “Testing in seawater generally prolonged [F3] extinguishment times, or prevented 
extinguishment.”  


• When seawater was used only two F3s extinguished (2min47s and 4min11s), nine F3s 
did not extinguish (EN1568-3). “This is assumed to be due to interactions with the fuel 
causing rapid breakdown of the firefighting foam.”  


• Only three of these eleven F3s using freshwater were found to extinguish ICAO Level B in 
under 2 mins requirement, 3 did not extinguish at all.  


• Five of these 3% F3s were also tested at 4.5% admixture (1.5x rich), only one extinguished 
in 1min59s. 


• None of eleven F3s when forcefully applied, extinguished EN1568-3 [heptane] within 
required 1min30s. Only 5 extinguished (best 2min30s, worst 5min 35s), 6 did not 
extinguish. 


• “The more forceful [F3] application, the greater the fuel pick-up.” Emphasising the 
importance of gentle applications with F3s, which is not possible or usually ineffective 
offshore, in defence, aviation, and most transportations. 


• Results also indicated time to fire knockdown decreased with decreasing foam viscosity 
(F3s are generally more viscous than AFFFs), and CAFs showed higher extinction and 
burnback performance than UNI86.  


• “None of 11 products outperformed rest. …None met fire test performance requirements in 
all ref. Standards.  Instead they seem to perform best in different niches – certain fuels or 
water.”  


• ”If the foam breakdown or fuel pick-up is too large, extinction times may instead be 
longer. … a higher heat flux increases the firefighting foam breakdown.” 


• Diesel was stated as the easiest fuel. 


• Interestingly one F3 extinguished diesel quickly in 1min23s (EN1568-3), but then failed to 
extinguish two of the three heptane (EN) and Jet A1 (ICAO Level B) fires, reportedly a 
rapid foam spread “in combination with the relatively low vapour pressure of diesel and 
potentially a low fuel pick-up, may explain the short extinction time.” More volatile fuels 
with higher vapour pressures often result in higher fuel pickup in the un-protected F3 foam 
blanket, leading to premature decay or ignition. 


• “This indicates fuel flashpoint as a good indicative parameter of firefighting foam [F3] 
performance (also solubility of the fuel needs to be considered).” …” this addresses the 
importance of evaluating firefighting foams using the fuel expected to be involved in a 
fire, especially when it comes to FFFs [F3s}. An important conclusion from the 
comparison of different fuels would be that it is important to perform tests in an 
environment as close as possible to the real situation.” This includes realistic credible 
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events, under challenging and severe conditions likely to be experienced year-round 
during major fire incidents which rarely match the ‘ideal conditions’ of testwork. Let’s not 
forget  Jet A1 has a flashpoint of 38oC well within hot summer temperatures, increasingly 
exceeding 40oC across much of EU as experienced during recent 2021/2022 summers. 


• Times to reach heat flux of 1.5kW/m2 (considered safe for personnel) showed small 
variations (10-15s) using UNI86 nozzle, which may not be considered significant. Yet “On 
the other hand, due to the drainage of firefighting foam, this time may be the difference 
between success and failure i.e., an uncontrolled fire will eventually break down the 
firefighting foam and again involve the entire fuel surface.” 


• “the fuel flashpoint could be an indicator of the complexity of firefighting.” 


• None of eleven F3s was able to meet the 10min 25% burnback time (EN1568-3), only one 
F3 exceeded this 10min requirement when used at an over-rich induction rate of 4.5% 
admixture (of nominal 3% foam).  


• Testing confirmed “radiation induced drainage and evaporation as additional 
parameters to ordinary drainage.”  


•  “a higher heat flux increases the firefighting foam breakdown.”  


• “The firefighting foam generated by the UNI 86 nozzle spreads more easily and 
suppressed the fire quicker than CAF. On the other hand, CAF is a more robust 
firefighting foam having superior drainage properties, resulting in shorter extinction 
times.” 


•  The IMO fire test uses gentle application (not forceful), so despite using seawater 
(heptane) it is easier to pass, with seven F3s extinguishing within the required 5 mins. 
Yet only two of 11xF3s passed forceful EN1568-3 (heptane) with seawater.  


• “It may be concluded that the properties of the firefighting foam must be such that the 
firefighting foam can rapidly spread over the surface and thereby suppress the fire but 
retain enough stability to prevent foam degradation caused by the fuel’s vapour and 
radiation from the fire.” 


•  “All the findings and conclusions point out the importance to perform tests as close to 
the real fire hazard situation as possible.” Implying this is critical to ensuring lives and 
critical infrastructure are not unintentionally compromised. 


 
 


10.   NFPA Research Foundation’s 2022 ‘Fire Service Roadmap’ report14 


confirmed: 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely 
solely on the foam blanket to contain the fuel vapors to extinguish the fire (i.e., fluorine-
free foams do not produce a surfactant film on the fuel surface like AFFF).” Evidence from 
real fires under point 24 below shows comparative fire outcomes to understand the 
unfolding catastrophic events that are more likely to occur due to a premature transition 
to F3s in defence, aviation and neighbouring establishments to Seveso III sites. 


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities 
of these products.”  


• “The research conducted to date suggests that FFFs tend to lose effectiveness when 
discharged through non-air-aspirating nozzles that produce lower aspirated/aerated 
foam with expansion ratios less that 4-5 (generally speaking).” Offshore, Defence, Aviation 
and often transportation commonly uses non-aspirating discharge devices for rapid control 
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under wide ranging conditions including wind. Changing to aspirated devices would likely 
reduce system effectiveness, increasing risks of catastrophic fires. 


• …Specifically, reduced foam quality can be compensated for by increased application rate 
and vice versa.” 


• “…the fire protection industry relies heavily on the approval tests for defining the 
capabilities of the foam as well as the extrapolation of these test results to actual 
applications by applying factors of safety to the test results.” 


•  “The protocols are designed to verify specific capabilities and vary in difficulty depending 
on the scenario in which it was intended to mitigate” As a result, a foam designed and 
approved for DoD/Aviation applications may not perform well against a large petroleum 
industry fire (and vise-a-versa). Yet there are no specific fire test approvals for challenging 
offshore applications.  


• “There are many very effective FFFs on the market and in use today. However, it is 
incorrect to assume that these new FFFs are a “drop in” replacement for AFFF even 
though they may have a specific listing or approval. At this time, there is too much 
difference between specific FFF's in properties and performance to suggest that the class 
can be a drop in replacement for the AFFF class of foams. Specific FFF foams maybe used 
in place of existing specific AFFF foams in fixed systems or portable application, but a 
detailed evaluation must be completed prior to making that transition as described in this 
document. 


• “In addition, fuel type is a significant variable and needs to be considered during testing 
and foam selection. It needs to be noted that these approval tests are not designed to 
simulate actual full-scale fire scenarios but rather to provide a means to assess the 
capabilities of these products on an affordable and reproducible scale using many of the 
parameters/conditions that makeup the industries’ Maximum Credible Event (MCE).” 
Many of these fire test approvals only use heptane which is rarely used, transported or 
stored in bulk, so can be misleading regarding effectiveness on more volatile hydrocarbon 
fuels like condensate, naphtha, crude oil, Jet A1 etc. which are more relevant offshore, in 
Shipping, Storage and Transportation, neighbours to Seveso III refineries etc. Defence also 
uses some ‘exotic ‘fuels. 


• Useful warnings include: “As a high-level overview of the state of the industry, a recent 
literature search identified between 60-70 commercially available products that were 
being marketed as “environmentally friendly” AFFF alternatives. A deeper dive into this 
information revealed that about one-half of these products did not have legitimate 
approvals and/or listings and were being marketed strictly on limited ad-hoc testing and 
associated videos. The remaining products have been tested to, and/or listed/approved 
to the legacy test protocols.” .”  …These predominantly use heptane which can be 
misleading, particularly with F3s. 


• “However, it is incorrect to assume that these new FFFs are a “drop in” replacement for 
AFFF even though they may have a specific listing or approval. At this time, there is too 
much difference between specific FFF's in properties and performance to suggest that 
the class can be a drop in replacement for the AFFF class of foams.” 


•  “Specifically, one pass of a stream of AFFF typically extinguished all the fire in application, 
including on the far side of smaller obstructions. Conversely, the FFFs tended to leave small 
holes in the foam blanket and needed more agent to extinguish all of the obstructed fires. 
In short, the FFFs typically took two passes of foam application to match the single pass of 
AFFF explaining the 1.5-2 times longer extinguishment times.” 
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• …”As a result, these conditions could have been even more pronounced if the tests had 
been conducted with a flammable liquid like gasoline.  … pre-fire planning and training 
will be key to successful implementation/deployment of these products going forward.” 


• “Although these new foams are being developed and implemented as environmentally 
friendly AFFF alternatives, the industry trends will require collection and disposal of 
these [F3] products in the same manner as AFFF is being handled today. So 
unfortunately, the ability to train with these foams will have the same cost burden as the 
legacy AFFFs requiring special facilities and waste containment/collection. As a result, 
innovative training approaches (e.g.Immersive reality approaches) should be 
considered/developed to more effectively and efficiently address the increased 
challenges of transitioning to these new products. Additional training resources will be 
required to address new foam alternatives (e.g., model procedures, model strategies or 
tactics with new foams, training facilities, equipment transition, etc.). Special education 
and training are needed for foam stewardship (e.g., why the transition is needed, why 
environmental contamination is important,” This training intensity, foam disposal and 
significant costs per firefighter have not been adequately considered in this restriction 
proposal so far. 


• There are no F3 alternatives which currently meet all existing C6-AFFF capabilities, nor has 
passed the existing AFFF MilSpec20,21, new F3 MilSpec 32725 (by early May 2023)18,19, or 
UL162 seawater accreditation16,17 with non-aspirating devices under necessary operating 
conditions of -18oC, widely experienced across EU in winter, particularly Offshore, in 
Defence, Shipping and other sectors, including Seveso III sites. 


• Ultimately, end users will need to design and install within the listed parameters in order 
to ensure a high probability of success during an actual event. This applies to both the 
discharge devices and proportioning system.” Implying to avoid the potentially very high 
impacts of even a single catastrophic fire on human health and the environment which 
could occur if those risks are not kept as low as they are currently by using C6-foams like 
C6-AFFFs. 


 
These are critical life-saving considerations in these six key sectors, justifying extensions, to 
avoid the potentially very high impacts of even a single catastrophic fire on human health and 
the environment which could occur if those risks are not kept as low as they are currently. 


 
 


11.     US Department of Defense (DoD) NEW fire performance test  
 standard MIL-PRF-3272518 for Fluorine Free Foams (F3s) issued in 
 Jan.2023, specifically designed for land-based operations using freshwater only.  


• It is not accepted for Naval use, clearly indicating that F3s meeting this specification 
are not suitable for application in sea water because they are significantly less 
effective i.e. UNSUITABLE.  


• Any such qualified F3 also has to carry a warning label: “This product is not 
authorized for US Navy Ship Board Use.” and “Do not mix with other foam 
concentrates.” 


• This standard also seems considerably weakened by: 


• Single 50ft2 (4.64m2) fire test uses freshwater and 3gpm nozzle [50% higher 
application rate] on Jet A in 60sec extinction and 270sec burnback (not seawater and 
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2gpm nozzle on gasoline in 50 sec extinction and 360sec burnback as AFFF MilSpec– a 
much harder test) - potentially placing lives at increased risk. 


• 2 passes from 3 attempts (only 66% success) per test (100% pass rate currently 
required to pass) -eroding this important safety factor. 


• 28ft2 (2.6m2) fire tests use Jet A with 10sec preburn - unrealistically short, avoids 
heat build-up (not gasoline & 10sec preburn) 


• Only two 28ft2 (2.6m2) tougher fire test with gasoline (new and aged [10 days at 
65oC] F3 concentrates), 2gpm nozzle, 10sec preburn, 60sec extinction, 240sec 
burnback – freshwater only (not gasoline, 2gpm nozzle, 10sec preburn, 30sec 
extinction and 360sec burnback with fresh and seawater). Is that tough enough? 


• Burnbacks now start after 30secs (not within 60 secs ie. 55-58secs for AFFF spec) 
reducing protections for anyone trapped and risking faster re-ignition. 


• Dry Chemical compatibility uses Jet A and freshwater (not gasoline and SEAwater) 
making it easier to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much easier 
to pass at 5oC - unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance, also making 
it easier to pass. 


• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for AFFF). NO 
requirement at 5oC – when more relevant operationally (AFFF is 20cs at 5oC). 


• Corrosion rates now tested with just 10% F3 diluted in 90% seawater (not 90% AFFF 
diluted in 10% seawater) – unrealistic - presumably seawater is less corrosive than 
F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with more 
tolerant Fathead Minnow specified – a pollution tolerant species (not 500ppm with 
more sensitive Killifish required under AFFF MilSpec). 


• F3 PFAS content <1ppb potentially unrealistic – particularly when five leading F3s 
each tested 10-87ppm to PFAS as Total Organic Fluorine (TOF) by FAA in Jul.2022 
report (using US EPA 537.1 method12). 


• NO F3s are currently qualified to this spec in early May 202319. Yet ten C6-AFFF 3% 
foams are currently qualified to the existing MilSpec MIL-PRF-24385F(SH)v4, 
202020,21.  


• This existing AFFF MilSpec21 also permits F3 use offshore - providing any such F3 has 
been qualified by passing ALL the detailed fire performance tests in fresh and 
saltwater required by this 24385F specification – no F3s can pass these tests – even 
freshwater only20, hence the arrival of a test designed just to allow F3s to pass. 


 
 


12. Summary Comparison Table: 2023 F3 MilSpec 3272518 v AFFF 
MilSpec 24385F(SH)v4 202021. 


Criterion 
 


FLUORINE FREE FOAM (F3)  
US Mil Spec 32725  


2023 spec. (3%) 


AFFF & F3  
US Mil Spec24385F (SH)v4 


2020 spec. (3%) 
Suitability Land-based: fresh water ONLY Land and Sea: Fresh  


AND SEA water 







Submission to ECHA – Reconsider Transition Extensions for six key sectors 


 


29 


Warning labels – every 
drum 


“F3 liquid concentrate for LAND-
BASED, FRESH WATER 


APPLICATIONS” 
“NOT AUTHORIZED FOR US 


NAVY SHIPBOARD USE” 
“DO NOT MIX WITH OTHER 


FOAM CONCNETRATES” 
“Contents contain max. 1ppb 


PFAS” 
Storage not below 35oF (1.6oC)  


or above 120oF ( 48.8oC) 


 
NO specific warnings 


 
Type 3% or 6% 


Mil Spec AFFF Liquid 
Concentrate 


Storage not below 35oF 
(1.6oC)  


and avoid prolonged storage 
above 120oF ( 48.8oC) 


Pool fires used - Small: 
                           - Large: 


Circular 28ft2 (2.6m2)  
Circular 50ft2* (4.64m2) 


Circular 28ft2 (2.6m2)  
Circular 50ft2* (4.64m2) 


No. fire tests 1x large Jet A; 8 x small –2 x 
28ft2 gasoline (3% aged, 3% 


unaged) 
Rest ALL Jet A 


1x large; 7x small 
 (fresh and SALT water) 


ALL Gasoline 


Fuel type – fire tests Jet A (except 2 small gasoline 
fires) 


ALL Unleaded gasoline 


Passes required 2 of 3 attempts (66% success!) ALL must pass (100% success) 


Fuel quantity 10 gals (37.85L, water base) -
28ft2;  


15 galls (56.77L, water base) - 
50ft2 


10 gals (37.85L, water base) -
28ft2; 15 galls (56.77L water 


base) - 50ft2 


 


Foam nozzle & flow 
rate 


Mil spec 2 gal/min (7.5L/min) -
28ft2 


Modified 3gpm nozzle – 50ft2   
(50% higher application rate) 


 
Mil spec 2 gal/min (7.5L/min) 


28ft2 and 50ft fires 
 


Nozzle pressure 100psi (7 bar) 100psi (7 bar) 


Foam expansion ratio Min 7:1 Min 5:1 


Application density 
(small)  


0.07g/ft2 (2.87L/min/m2) 28ft2   
ALL fresh water ONLY)  


 


0.07g/ft2 (2.87L/min/m2) 
28ft2   


Using fresh AND SEA water 


Application density 
(large) 


0.06g/ft2 (2.46/min/m2) 50ft2 on 
JetA 


Fresh water ONLY  


0.04g/ft2 (1.64L/min/m2) 
50ft2‡ 


SEA water ONLY 
Ambient temps. 5-32oC  NR  


Foam solution temps. 17-28oC 17-28oC 


Fuel & water base 
temps. 


10-32oC NR 


Nozzle movement Forcefully into fuel, free 
movement 


Forcefully into fuel, free 
movement 


Total Fluorine content <1ppb TOF (total organic 
Fluorine) 


<800ppb PFOA; <800ppb 
PFOS 


Max. viscosity 
(kinematic) at 5oC 


300cs 20cs 
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Foam % tests 3%; 1.5 % (lean) #†; 6% (rich)*† 3%; 1.5 % (lean) #†; 15% 
(rich)*† 


Fire pre-burn time 10 secs Jet A1 28ft2 
60secs Jet A1 50ft2 


10secs gasoline 28ft2 


10 secs on all 28ft2 and 50ft 2 
gasoline fires 


Foam water quality  Fresh ONLY – ALL fires Fresh & SALT water ‡ 


Foam application time 90 secs 90 secs 


Total  extinction (pass) 30 secs (3%, 1.5%, 6% - 28ft2 Jet 
A) 


60secs Aged F3 (3% -28ft2 Jet A) 
60 secs (3%- 28ft2 gasoline)  


60 secs (3% -50ft2 Jet A 75% out 
in 20secs) 


30 secs (3% AFFF & Aged) 
Fresh & Sea water 


45 secs (1.5%) fresh and sea 
water 


55 secs (15%) -28ft2 Sea only 
 50 secs - 50ft2 Sea only 


Burnback pot size/fuel 
(both centre tray) 


 0.3m dia, 50mm tall,  
1 gal ULG (3.785L) 


 0.3m dia, 50mm tall,  
1 gal ULG (3.785L) 


 


Burnback pot ignition 
time 


30secs after foam application Within 60secs after foam 
application (implied 55-


58secs) 


≤25% tray Burnback re-
involvement time 
(pass)  


5 mins (3%, 1.5%, 6% - 28ft2 Jet 
A) 


4 mins Aged F3 (3%. 1.5% -28ft2 
Jet A) 


4  mins Dry chem (28ft2 Jet A) 
4mins (Aged 3%- 28ft2 gasoline)  


4.5mins  (3% -50ft2 Jet A) 


6 mins (3%,# 3% Aged # 28ft2)  
5 mins (1.5%# -28ft2) 


3.3 mins (15%* - 28ft2) 
4 mins Dry Chem – 28ft2 


6 mins -50ft2* 
ALL Gasoline 


Total fire tests to 
Qualify/Certify as 
Passed 


9 
Fire extinctions & burnbacks, 


Fesh – mostly Jet A , Dry Chem, 
after 10 day 65°C  


7 
Fire extinctions & burnbacks, 


fresh and seawater, Dry 
Chem, after 10 day 65°C  ALL 


gasoline 


Corrosion tests   Uses 10% F3 with 90% 
SALTWATER 


Uses 90% AFFF with 10% 
SALTWATER 


 


Compatibility with Dry 
Chemical 28ft2 fire test 


30 sec extinction – Jet A1 
≥4 mins burnback  


30 sec extinction - gasoline 
≥4 mins burnback 


Aquatic toxicity test LC50 ≥30mg/L (ppm) with 
tolerant Fathead Minnow 


LC50 ≥500mg/L (ppm) with 
more sensitive Killifish 


Biodegradability, 
BOD/COD 


20 day Biodeg. 65% 
   COD ≤900 mg/L (3%) 


20 day Biodeg. 65% 
   COD ≤1,000k mg/L (3%) 


Agents Qualified on 
QPL Listing Database  


NONE (early May 23) 10x C6-AFFFs 


  
Key:                =  Harder;                  = Easier:                = Potential danger;                 = Equivalent;  NR = Not Required;                 


* = seawater test only;  #= fresh and seawater tests; x=fresh water only †= 28ft2 test only;  ‡ = like UL162 fire test. 
 


 


There are fundamental differences in safety provided by these two standards, with a significant 
erosion of safety to lives and critical infrastructure by this new F3 MilSpec. if it is unacceptable 
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for protecting Navy personnel from munitions cook-off, how can it be acceptable for munitions 
cook-off on land, which typically still takes around 30secs, hence the criticality of requiring pool 
fire extinguishment of volatile flammable liquids in 30 secs, which is not achievable by F3s even 
in freshwater, when existing operational defence foams are required to achieve this key 
objective in 30 secs using fresh and seawater. Requiring only 2 out of 3 attempts to pass each 
test, emphasizes the relative unreliability of F3s and the extreme challenge this test poses to 
these concentrates, which are conducted under virtually ideal test conditions, not the 
challenging operational environment where it is intended to save lives. Safety factors are 
seriously eroded and FAA’s Jan.2023 Cert Alert22 confirms US airports are not required to 
transition to F3s under this new MilSpec Standard. 
 
 


13. Comparison ICAO Level B/C v AFFF MilSpec Fire tests -What is 
missing? 


Criterion 
 


US Mil F 24385F  
2017 spec. (3%) 


ICAO 2014 revision  
 Levels B and C (3%) 


Fire tray shape and area Circular 28ft2 (2.6m2) and  
Circular 50ft2* (4.64m2) 


Level B: Circular 4.5m2 
Level C: Circular 7.32m2 


Fuel type – fire test Unleaded gasoline Jet A1 or Kerosene 


Fuel type – burnback 
pot 


Unleaded gasoline (1 Gal, 3.8L) Gasoline or Kerosene (2L)  


 


Fuel quantity 10 gals (37.85L, no spec water 
base) -28ft2; 15 galls (56.77L) - 


50ft2 


Level B: 100L fuel 
Level C: 157L fuel  


(over equal water bases) 
Foam nozzle & flow rate Mil spec 2 gal/min (7.5L/min) 


Modified Std nozzle 
UNI86, 11.4L/min 


Special high performance 
nozzle 


Nozzle pressure 100psi (7 bar) 6.3-6.6 bar 


Concentrate storage 
stability (pre-fire test) 


10 days @ 65°C NR 


Application density 
(small)  


0.07g/ft2 (2.87L/min/m2) 28ft2  
(fresh and saltwater)  


Level B: 2.5L/min/m2 


(single freshwater test only) 


Application density 
(large) 


0.04g/ft2 (1.64L/min/m2) 50ft2‡ 
(saltwater only) 


Level C:1.56L/min/m2 


(single freshwater test only) 


Ambient/ foam temps. 23°C± 5°C (ie.17-28°C) ≥15°C (some certs. show 0°C) 


Nozzle movement Complete freedom of movement Fixed position 
F and F-free allowed Yes Yes 


PFOS & PFOA analysis Measured   NR 


Total Fluorine content Measured NR 
Foam % tests 3%; 1.5 % (lean) #†; 15% (rich)*† 3% only 


Fire pre-burn time 10 secs 60 secs 


Foam water quality  Fresh & Sea ‡ Fresh only 


Foam application time 90 secs 120secs 
Total  extinction (pass) 30 secs (3%), 45 secs (1.5%)  


55 secs (15%), 50 secs 50ft2 
120 secs  
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Burnback pot size/fuel 
(both centre tray) 


 0.3m dia, 50mm tall,  
1 gal ULG (3.785L) 


0.3m dia,200mm tall, 
 2L ULG/Kerosene  


Burnback pot ignition 
time 


60secs end foam application 120 secs end foam 
application 


Burnback re-
involvement (pass)  


≤25% tray in 6 mins (3%)#, 5 
mins (1.5%)#, 3.3 mins (15%)* 


6 mins (50ft2)* 


≤25% tray in 5 mins 
(single freshwater test only)  


Total fire tests to 
Qualify/Certify as 
Passed 


6 
Fire extinctions & burnbacks, 


fresh and seawater, after 10 day 
65°C  


1  
(fire extinction & burnback – 


freshwater only) 


 


Film, sealing, corrosion, 
compatibility, storage 
etc.   


 
✓ 


 
NR 


Compatibility with Dry 
Chemical fire test 


≥6 mins burnback NR 


Aquatic toxicity test LC50 ≥500mg/L NR 
Biodegradability, 
BOD/COD 


20 day Biodeg. 65% 
   COD ≤1,000k mg/L (3%) 


NR 


Strict drum & label  
spec. 


✓ NR 


Qualified Agent 
Database  


✓ NR 


  
Key:                =  Harder;                  = Easier:                = Equivalent;  NR = Not Required;   * = seawater test only;  #= fresh and  


seawater tests; †= 28ft2 test only;  ‡ = same as UL162 fire test. 
 


 
This comparison shows clearly that ICAO Level C has a far slower extinguishment (ICAO 120sec v 
30sec requirement for MilSpec) and does not include many important secondary test parameters 
representative of operationally challenging conditions (also not represented by the easier ICAO 
Level B standard).  
 
Importantly ICAO requires:  


• Only a SINGLE fire test using new concentrate to PASS (out of 100 attempts potentially) 
- with no conformance testing or repeat re-qualification testing - ever. 


• NO fire tests using aged concentrate (stored at 65oC for 10 days) to check storage 
stability over time. 


• NO half strength or over-rich fire tests to check still effective if proportioners should 
under-perform. 


• NO compatibility test with Dry Chemical, which can attack foam blankets, particularly 
F3s. 


• Application rate on Level C fire test similar to MilSpec (but MilSpec has lower quality 
nozzle), but easier Level B uses 57% higher application rate than MilSpec. 


• Ambient and foam solution temps quite low at 15oC (assisting a pass, some approval 
certificates have shown 0oC, which should FAIL), with MilSpec 23oC (+-5oC). 


• Higher performing, higher expansion special test nozzle which is not representative of 
proprietary nozzles used widely by Aviation firefighters (ie easier to pass).  
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• Fixed nozzle position (harder) v moveable by firefighter in MilSPec. 


• Longer foam application and shorter burnback time on less aggressive fuel, makes 
easier to pass. 


 


14. FAA issued Cert-Alert 23-01 (Jan.2023)22 in response to this new MilSpec: 


• Accepting airport use of this new F3 spec. once F3 passes qualification testing and is added 
to QPL/QPD.  


• “Currently, Certificated Pt.139 airports will not be required by the FAA to transition to 
the new F3. Airport operators are authorised to continue using QPL MilSpec AFFF”. 


• “F3s lack compatibility with other F3s, so they cannot be mixed together.” Also F3s are 
not premixable. 


• “Airports using potassium based dry chemical should contact their assigned FAA Airport 
Certification Safety Inspector to discuss options for ARFF response” …as F3s can be 
instantly attacked by Dry Chem applications. 


 
  


15. FAA Research calculating firefighting agent quantities for aircraft 
crash fires (2012)43 found aircraft composite materials behave 
differently. It cautioned: 


•  “FAA research indicates that when an aircraft is involved in a fuel spill fire, the aluminum 
skin will burn through in about 1 minute. If the fuselage is intact, the sidewall insulation 
will maintain a survivable temperature inside the cabin until the windows melt in 
approximately 3 minutes. At that time, the cabin temperature rapidly increases beyond a 
survivable temperature of 400°F[ 204oC].” 


• ”Therefore, ARFF personnel and equipment must reach the scene in 2 minutes to meet the 
anticipated burnthrough scenario.” 


• There is also potential for re-ignition of a fuel fire from smoldering fuselage composites.”  


• It referenced US Military graphite/epoxy/carbon fiber composite testing, finding “this 
composite would self-sustain combustion in as little as 2.5 minutes of exposure to an 
external pool-type fire. …The pool fire was easily extinguished in all tests. However, 
extinguishment of the composite combustion was not as easy.”  


• “The surface flames were readily extinguished, but smoldering composite combustion 
was already established.”  


• “PKP [Dry Chemical] was effective at extinguishing the surface flames on the composite 
panels, but it did not extinguish the smoldering composite combustion.” 


• “To extinguish …fire fighters applied a continuous stream of AFFF directly on the 
composite material. After applying AFFF for 3 minutes or more, the smoldering composite 
combustion was extinguished.” Such re-ignition sources further expose F3 vulnerabilities, 
without fuel repelling and vapour sealing additives. 


• “It was concluded that fast response by the fire fighters reduced the chance that 
smoldering fire will be established. Since fire fighters may have to work in close to the 
aircraft to control thecomposite fire, they must be aware of potential re-ignition of fuel 
under or around the aircraft.” 
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16.  NFPA 403:2018 Standard (current) for Aircraft Rescue and 
Firefighting (ARFF) Services at Airports44 Annex B.6 explains…  


• “There has been limited full-scale testing of ICAO C foams, but tests to date have 
reflected extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 
gpm/ft2 (3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate requirement 
for AFFF meeting MilSpec in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still effective at this low 
40% safety factor operationally? when considerably less than existing double or triple 
safety factors currently used by ICAO Level C/US MilSpec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates should evaluate 
equipment requirements any time a switch to a new manufacturer of foam concentrates 
is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following application rates by test 
standard are used: 


 
   (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
   (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
   (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO/airports …and Defence Services …and 
Offshore when extensive comparative fire testing confirms F3s deliver inferior fire 
performance to C6-AFFFs and may require typically 2-3times higher application rates to even 
extinguish test fires on volatile fuels like gasoline and Jet A1. Safety factors should therefore 
be significantly higher than just 40%, at least double confirming operational use at 
7.5L/min/m2 or above potentially for ICAO Level B approved F3s (not 5.5L/min/m2 as 
currently)?  
 
Is it SAFE for European airports to be using ICAO Level B F3s at just 5.5L/min/m2 application 
rate, when current NFPA 403 standard is recommending ALL ICAO Level B approved foam be 
used operationally at 7.5L/min/m2 to avoid increasing risks to life safety? Who is liable 
should a tragedy happen? 
 
This also justifies a 10-year transition extension (with review) for Aviation, Defence, Offshore 
Installations where helidecks are almost universally operated, and marine shipping with 
helicopters stationed or visiting (eg. cruise ships, research vessels, supply ships and others). 


 
 


17.  US Naval Research (2015) – Fuel Surface Cooling by Aqueous 
Foam: A Pool fire Suppression Mechanism48. Investigated 


           temperature differentials which were found to become critical: 


• “In this work, we investigate fuel surface cooling by the foam and the resulting 


• reduction in fuel vapor pressure, which depends exponentially on the surface 
temperature.” 


• “The temperature gradient is initially very large at the interface, transitioning from 
the boiling temperature of heptane (98.6oC) [8] to room temperature (20oC) in the 
foam. As a result of the large temperature gradient between the foam and fuel 
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layers, heat conducts very quickly from the fuelto the foam, which reduces the 
surface temperature of the fuel. As shown in Fig.5a, the interface temperature drops 
significantly between t = 0 and t = 1 s. With time, the heat conducted from the fuel 
surface raises the temperature of the adjacent foam, and the temperature gradient 
reduces (reducing the magnitude of heat conduction).” 


• The foam cools the hot fuel surface, reducing fuel vapor pressure and mass transport 
into the fire. Based on this principle, we propose a new fire-suppression mechanism 
that acts in conjunction with the well-known mechanism wherein the foam forms a 
physical barrier to the transport of vapor from the fuel surface into the fire .” 


• “Figure 8 shows that the decrease in surface temperature due to both direct and 
indirect cooling is over 40oC after 1 s, whereas the temperature decreases by only a 
few oC with indirect cooling alone. These results support that direct cooling drives the 
rapid, significant decrease in fuel surface temperature and that indirect cooling is 
relatively unimportant.” 


• “fuel surface cooling by the foam and the resulting reduction in fuel vapor pressure, 
which depends exponentially on the surface temperature. …the interface cools 
because the two layers are at different temperatures and the cooling by conduction 
occurs instantaneously”  


• Consequently, higher foam solution temperatures have an exponentially reduced 
‘cooling’ effect, making fires harder and slower to control and extinguish. Could this 
explain a preference for lower temperature testing with fire approvals, delivering 
‘easier passes’? 


 
18. US Naval Research (2017) – “Influence of Fuel on Foam Degradation 
for F3 and AFFF”49 found: 


•  “Water evaporation from the foam bubbles can also contribute to degradation. …heat 
from a fire can dramatically increase the rate of foam degradation through water 
evaporation.” 


• “For all experiments F3 degraded much faster than AFFF….Our results showed RF6 
degraded faster than AFFF (by factor of 3 at room temperature [20oC] and 12 at 
elevated temperatures over fuel [50oC]), which may contribute to differences in their 
firefighting performance.” 


• “As the fuel temperature is raised, there is a higher concentration of fuel vapors 
beneath the foam than at lower temperatures. This increased concentration at the 
foam interface can increase the amount of fuel transport through the foam, increasing 
the rate of foam degradation.…For all experiments F3 degraded much faster than AFFF. 


• “The fuel temperature effect is by far the largest compared to the effect of different 
fuels and surfactant formulations (including the additives). The effect of surfactant 
formulation is a close second relative to the temperature effect;” Results explained by 
specific fuel repelling AFFF additives withstanding such premature breakdown, 
maintaining rapid fire control under hot conditions. 


• Concluding “our findings show faster fuel-induced degradation of RF6 [F3] foam may 
contribute significantly to its inferior fire suppression performance relative to AFFF 
foam.” 
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19.   European Commission’s (EU) 2013 Safety of Offshore Oil and Gas 
Operations Directive (2013/30/EC)50 overview, makes it clear there are 


currently around 193 offshore installations in EU waters (plus 363 in UK and over 90 fields 
in Norway).  


• F3 transition across EU’s 193 Offshore installations is therefore likely to cost around 
6.9billion Euros for a likely reduced level of fire and life safety protections.  


• Significantly over the cost set aside for decommissioning offshore installations by 
2030 (4.8billion Euros).  


• Implementation of this F3 transition is also likely to contravene Rules applied within 
this Directive, to ensure adequate safety. ie. providing “technical solutions which are 
critical for the safety of operators' installations must be independently verified. This 
must be done prior to the installation going into operation.”  


• “national authorities must verify safety provisions, environmental protection 
measures, and the emergency preparedness of rigs and platforms. If companies do 
not respect the minimum standards, EU countries can impose sanctions, including 
halting production”.  


• Presumably such verifications must also be given, following any changes to existing 
safety provisions to ensure they are not being compromised?  


• Ensuring adequate equivalency in safety provisions and emergency preparedness are 
deemed critical for the continued operational safety of these offshore installations, 
otherwise they could face sanctions including a production ‘shut-down’! 


 


20.  EC’s Study on Decommissioning of Offshore Oil and Gas 
Installations (Feb.2022)51 confirms that: 


• “In the EU, UK and Norway, an increasing number of offshore oil and gas operations 
are approaching cessation of production and decommissioning as further 
exploitation of the reservoirs is no more economically viable. Decommissioning is 
expected to accelerate due to the ongoing shift from fossil fuels to renewable and low-
carbon energy vectors and the resulting decreased demand for oil and natural gas.”  


• “Although decommissioning in the EU will not be completed until at least 2050, the 
costs are high now and it is estimated that €4.8bn will be spent in the EU-27 on 
decommissioning of oil and gas infrastructure in 2020-2030.” 


• It therefore seems unreasonable to expect offshore platforms due to be 
decommissioned by 2030 to have to spend 36million euros per platform to undergo 
an F3 transition shortly before being decommissioned, involving considerable 
unjustifiable and disproportionate additional costs. This seems neither economically 
viable nor socially responsible, when existing fire and life safety protections are likely 
to be compromised and downgraded by this F3 transition.  


• Offshore installations should be allowed to continue using existing C6-AFFF agents up 
to the time of decommissioning during a 10year (with review) transition period. A 
review could then also consider the viability of transitioning other offshore 
installations, which may not be due to face de-commissioning until 2050. 


 
SEAC are therefore requested to re-consider the necessity for a transition extension to at 
least 10 years (with review) for this Offshore Installation sector.  
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21. The Federation of German Industries (BDI) issued a Chemicals 
legislation position on PFAS restriction in Sep. 202152, representing 40 


business sector Associations. They argued: 


• Single PFAS grouping ignores diverse substances with different properties – all PFAS 
are not equally persistent, nor equally mobile, nor bioaccumulative, …nor toxic. 


• Virtually risk-free chemicals will be equated with SVHCs (Substances of Very High 
Concern) with properties requiring regulation …ie. unfair. 


• Restriction of PFAS as currently planned will be disproportionate and unworkable, 
hindering achievement of both EU Green Deal and economic goals. 


• Regulatory PFAS approach being planned is in contrast to generally accepted REACH 
principles, such as that there should only be restrictions in the case of unmanageable 
risks. 


A lack of viable alternatives to PFAS substances means high socio-economic costs in trying to 
replace them and placing lives in these six challenging sectors under increasing danger of 
harm. 


22.   Orgalim in its Jan.2022 position paper on PFAS53 confirmed  


• Orgalim represents 770,000 innovative technology Cos and is EU’s largest 
manufacturing sector with 2,076 Billion Euro annual turnover:  


• “A general PFAS ban contradicts REACH’s risk-based approach and would be 
disproportionate.”  


• It recognised that most PFAS are not classified as hazardous under the CLP regulation.  


• “Restricting entire groups of substances to ‘essential uses’ would violate the principle 
of proportionality.” 


• ”Exemptions should therefore be granted where no appropriate substitute is 
available.” 


 
 


23.   UK Royal Society of Chemistry (RSC) in Dec.2021 PFAS Position 
Statement54 called for evidence-based risk assessments as the foundation of regulations. 


Balancing precaution, risk and impacts is important, not indiscriminate action based on 
persistence alone.  


• “with current knowledge, we believe such indiscriminate action which could lead to 
unnecessary damage to very beneficial industries and ban highly desirable and very 
useful, some may say vital, products from the market. Such products could be 
fundamental to quality and longevity of life and economic prosperity, and in reality 
pose little or no risk to health and the environment” 


• “As all PFAS are persistent, grouping approaches may be useful to identify the more 
toxicologically benign and harmful classes of PFAS and assess bioaccumulation.”  


• “Banning all PFAS on persistence alone would take little scientific resource but could 
have massive unintended consequences for society with loss of important products 
and disruption of vital processes.” 


 
Such risk assessments become critical when “SEAC notes that, based on info in Annex XV 
report, the volumes of alternative surfactants needed in the foam product can be greater 
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than those of PFAS surfactants, and also the demanded volume of fluorine-free foam to 
put down a fire may be greater (up to a double volume is reflected in the Annex to the 
Annex XV report) than the corresponding volume of a PFAS-based foam.” and several 
sectors are particularly constrained for space and extra volumes cannot be accommodated, 
including offshore installations, defence and marine shipping.  
 


 
24. Evidence from three Major Fires: F3 use contributed to 


unacceptable outcomes: 
i. Defence fire comparison23-31 
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ii. Aviation fire comparison32-33 
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This Dubai aircraft fire has direct relevance Offshore, in Defence, Aviation, Shipping 
because there are numerous helicopter flights transporting personnel to and from 
platforms, ships, Defence operations, day and night, year round, in often difficult weather 
conditions, which were also faced in Dubai. F3 use places unacceptably increased risks to 
life safety, particularly in storms, hot summers, winters when F3s may be very viscous, 
even semi-solid, so unable to be proportioned effectively. This could also prevent any 
rotary or fixed wing aircraft fire from being controlled or extinguished, leading to 
potentially catastrophic outcomes. 


 
 
 


iii. Chemical fire comparison34-42 
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This chemical factory fire was shocking in the socio-economic implications, severe health 
impacts to firefighters, disastrous environmental outcomes, even when no PFAS containing 
foams were used. Creeks recorded PFAS levels 16 times above recreational quality limits, 
presumably from other PFAS-containing items consumed in the fire, as foam was confirmed 
by the Fire Brigade as only F3 used. This is the reality of major fire outcomes where F3s are 
used and is a sobering ‘reality check’ of potentially increasing catastrophic fires that could 
result from proposed short transitions, further justifying 10-year extensions being critical for 
these six key sectors. 
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25. Sweden’s 2015 SP Research on Ethanol tank fires (Etankfire 
report)55 clearly verified that: 


• “the heat exposure towards the nearby surrounding is approximately 2-3 times 
higher for both the E97 and E85 [85% Ethanol, 15% gasoline used in some vehicles] 
fuels compared to calculated and experimental data on gasoline. The difference 
declines with increasing distance but is still about a factor 2 higher at distances of 30 
- 40 m. The radiative fraction (ratio of radiant to chemical heat release) as a function 
of the fire area will probably have a larger influence on E85 compared to E97 due to 
the higher content of gasoline.” 


• “Therefore, it is likely that a larger E97 fire would generate a higher heat flux 
compared to a similar E85 fire and the difference between the two would increase as 
the fire area increases.”  


• This is relevant since these storage and transportation facilities generally store 
ethanol and gasoline separately in bulk. They are only blended together, immediately 
prior to transportation by road, rail or pipeline, which also increases the risk of 
escalation and excessive heat radiating from an ethanol tank fire, quickly spreading to 
adjacent fuel tanks and other infrastructure, making speed of the essence in 
controlling and extinguishing even smaller pool fires to prevent such major 
catastrophic fires occurring, as a result of delays in achieving early fire control and 
extinguishment.  


• E10 (gasoline with 10% ethanol added) widely transported is clearly a significantly 
harder fire for F3s to extinguish than gasoline, and especially heptane used for testing 
by most fire test approvals (incl. EN1568-3, UL162, FM5130, Lastifre, ISO 7203-1, IMO 
etc). 


 


26.  Sweden’s SP 2016 Etankfire report on fire testing56 confirmed:  


• “The results showed the importance of the characteristics of the finished foam. 
Higher foam expansion ratios and longer drainage times resulted in significantly 
improved fire performance. These improved foam characteristics are dependent on 
the foam application hardware as well as the foam concentrate formulation.” 


• “To obtain these improved characteristics the foam concentration was increased to 6% 
from a nominal value of 3%. On the other hand, the improved foam characteristics 
allowed the application rate to be reduced by 50 % without compromising 
extinguishing performance” 


• “This shows that the performance requirements in existing test standards for foam 
(e.g. UL 162, EN 1568) do not provide an incentive for manufacturers to formulate 
their foam to handle more severe fire conditions, such as a tank fire scenario.”  


• Concluding “The overall conclusion is that fighting ethanol tank fires would very 
likely result in a failure to extinguish if standard firefighting operations are used.” 


 
Diversity of fuels stored at these bulk storage and transportation facilities makes it harder to 
find a suitable F3 alternative that could address all flammable fuels stored effectively, and is 
generally not currently possible with a single agent, except using a C6-PFAS containing foam 
(eg. AR-AFFF, AR-FFFP). SEAC recognises “Fluorine-free foams behave differently compared to 
PFAS-containing foams and show more variability in their performance. Therefore, they seem 
to be more specific to different types of fuel or water (Dahlbom S. et al., 2022)7, which 
complicates the management of fluorine-free foams by firefighting services and their co-
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operators, also making more uncertain the effectiveness of alternatives on the very wide 
range of fuels and flammables that can be found.” Such bulk Storage and Transportation 
facilities as well as Neighbouring Establishments to Seveso III sites are included in those 
industrial sectors where equivalent performance levels have still NOT been adequately 
demonstrated, thereby justifying a transition extension to 10 years (with review). 


 
 


27.  EurEau’s current ‘Vision Statement’57 clearly states: 


• “Our vision for the future of Europe’s water heritage is one where there is enough clean 
water for all uses, where society handles its water with care so that only necessary 
treatment is carried out, and where drinking and waste water services are 
professionally and efficiently delivered.”  


• This minimal treatment seems to be occurring, but not the ‘professional and efficient 
delivery’ promised, to ‘handle Society’s water with care’.  


• “fully committed to the continuous supply of clean water and its safe return into the 
water cycle” also seems to have failed, as clearly this is not being delivered.  


 
 


28.  EurEau’s current ‘Mission Statement’57 also states: 


•  “Water is a precious, life-giving and shared resource. Encouraging responsible 
approaches to water use is the best way to value and protect Europe’s water and 
ensure its availability, both now and in the future.” 


•  It does not seem to recognise it’s own responsibility to return precious water used as 
a high quality, ‘life-giving resource’ for Society and ecosystem services re-use.  


• Rather it seems prepared to daily deliver chemically polluted water back into the 
environment, when their key task is to clean it up as a’ precious, life-giving and shared 
resource’. 


•  This key Mission objective fails daily without due concern or significant attempts to 
rectify it – voluntarily by themselves, or by regulatory action.  


• They claim stringent end of pipe thresholds under the EU Drinking Water Directive 
(0.5µg/L for total PFAS)58, without providing any clear evidence of whether, or how, 
they currently comply. 


• How and why are EC regulators allowing this disconnect to happen?  


• EC/ECHA and EU Environment Agencies should be preventing this unacceptable 
‘pooping in our own back-yard’ approach to water treatment (or lack thereof) by 
EurEau58,59. 


 
 


29.  EurEau’s May 2021 briefing note on PFAS and waste water59 


confirms: 


• This is clearly not viewed as part of EurEau’s responsibility to rectify. 


• “Preventing PFAS from entering WWTP through control-at-source measures is the 
only way to avoid PFAS from being released to the (aquatic) environment through 
this pathway. A ban of all non-essential uses might be a first step. However, a 
coherent regulatory framework with clear instruments covering all persistent, 
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mobile, toxic (PMT) and very persistent, very mobile (vPvM) substances needs to be 
in place to prevent and limit the emission of these substances to the water cycle.” 


• Indicating EurEau has no intention of cleaning up its own waste streams. 


• Rather lobbying for regulatory closure of ‘at source PFAS emissions’, while encouraging 
introduction of scientifically unjustified PM, vPvM regulatory measures to prevent it 
having to take responsibility for its own unacceptable quality of effluent streams. 


• This is placing lives at risk and daily harming our natural environment, so regulatory 
action should be taken. We support the same 1ppm PFAS level  (as TOF – Total Organic 
Fluorine) to be implemented for Waste water treatment effluent, biosolids, and landfill 
leachate as it is for foam concentrates and foam system rinse waters during transition 
to F3s, as a fair and equitable approach to minimising harm to our environment. 


• EurEau’s updated Jan. 2022 Position paper on PFAS41 similarly abdicates responsibility 
for addressing this problem.  


•  “Equally, the waste water sector is a conduit that conveys PFAS from one medium to 
another, most notably from domestic and industrial premises to the environment. This 
is because conventional waste water treatment technologies are not designed to 
remove PFAS.” 


• So EurEau should be required to rectify that immediately, since there are well proven 
technologies available, cost-effective and efficient to do so, while also removing many 
other undesirable chemicals in their waste stream at the same time (eg. Reverse 
osmosis, Ion Exchange resins, Ozone fractionation, electrochemical oxidation etc.). 


 
 
30.  PFAS Limit values 


 Since F3s are required by this proposed restriction1 to contain <1mg/L (ppm) PFAS (ie Total 
Organic Fluorine or TOF) in these alternative concentrates, it undermines this requirement if 
during cleanout significantly higher levels are permitted, especially if such higher levels could 
be influencing performance.  


• There is also a risk that very weak C6-AFFFs could potentially be claimed as F3s.  


• In fact1 “SEAC notes that, in regard to placing firefighting foams on the market, 
stakeholders participating the consultation on the Annex XV Dossier generally did not 
report concern on setting the limit value at 1 mg/L.” Both FFFC and ATCS in USA 
“confirmed in the consultation on the Annex XV Dossier that 1 ppm of PFAS in a foam 
concentrate does not provide any increase in the effectiveness of the foam 
(comments #3552, #3544). SEAC takes this as an indication of this level of the limit 
value as being sufficiently low to prevent intentional use of PFAS in firefighting 
foams.”  


• …SEAC also advised1 that “In the consultation on the Annex XV Dossier, it was also 
reported that there are some indications that the concentration of PFASs in new 
fluorine-free foam concentrates could be higher than 1 ppm (comments #3607, 
#3614). The party recommended to set the limit value at 3 ppm; according to their 
experience the PFAS concentrations in new fluorine-free foams are under this level.”   


• SEAC also recognises … “The dossier Submitter considers more practical to use ‘total 
[organic] fluorine’ methods which measure the overall amount of (organic) fluorine in 
a sample.” 
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 This could get very confusing for foam users, regulators and manufacturers alike, unless the 
1ppm PFAS limit proposed –measured as TOF - should be the required PFAS limit value across 
EU for new F3 concentrates, cleanouts, washwaters and final rinsate, as well as other 
wastewater effluent streams from sewage treatment, biosolids and landfill leachate etc. so 
there is a uniform acceptance level to avoid confusion and keep a fixed implementable level 
that everyone can work with.  


 
 SEAC support1 was also given for the idea that “additional guidance, based on best practices 


existing in some sectors and countries, will be developed for the industry to ensure 
enforceability. SEAC finds this a useful idea as such and agrees that guidance, or even 
prescriptive documents at EU level (similar to IED/BREF documents) should be developed by 
the European Commission. In the consultation on the Annex XV Dossier, stakeholders also 
implied that guidance on how the cleaning of equipment to meet the restriction level of 
1ppm can be achieved would be needed (comments #3543, #3550).”  Such guidance with a 
defined procedure to follow would benefit foam users, manufacturers and contractors 
implementing change-outs during F3 transitions to ensure they achieved a level of 
consistency in system cleanout that avoids divergent outcomes. Otherwise this could lead to 
unacceptably high residual PFAS result levels being frequently recorded/reported, which 
contradicts the intention of this restriction regulation. It would also be cost prohibitive to 
force a further clean-out of new F3 concentrate placed in a system, simply because the 
original cleanout was insufficient, resulting in the whole tank contents being unacceptably 
contaminated with PFAS levels well above the required limit value of 1ppm PFAS (measured 
as TOF). 


 
 It was disturbing to find the US Federal Aviation Administration in its Jul. 2022 TC22-23 


report10 on comparative fire testing of F3s, found five of these leading F3 concentrates 
independently tested for PFAS content by a reputable approved analytical laboratory, 
showed surprisingly high PFAS (as Total Organic Fluorine or TOF) levels ranging from 10-
87ppm using the US EPA Method 537.1 (2020)12, likely to influence fire performance.  Also 
significantly exceeding ECHA’s practical and measurable required 1ppm PFAS concentration 
required for F3 concentrates in this restriction regulation.  


 
 If 1ppm total PFAS (presumably measured as TOF) is to be the concentrate requirement going 


forward it should also apply as a maximum for residual PFAS concentration levels in final 
washwater or rinsate (rinsing waters) from existing storage tanks and systems, verified by an 
independent approved laboratory to be < 1ppm TOF before the new F3 concentrate is added 
to the tank. The F3 concentrate should probably also be independently analysed by an 
approved laboratory to ensure it meets the <1ppm TOF restriction requirement at the same 
time, particularly since 5 leading manufacturers seem to be struggling to adequately measure 
PFAS levels in their new manufactured F3 concentrates, since these five were submitted to 
FAA as ‘Fluorine Free Foams’ (not < 100ppm PFAS foams), presumably intended to meet the 
incredibly low new F3 US MilSpec 3272518  criteria, which seems set at an unrealistically and 
unmeasurably low 1ppb total PFAS level (ie TOF).  If the reason claimed may be unintended 
‘contamination at the manufacturing site’, then such contamination needs to be investigated 
and removed so that future F3 manufacture can comply with the label, delivering essentially 
‘Fluorine Free’ product to the required limit value of 1ppm total PFAS (measured as TOF) 
across EU. Misleading claims and such errors benefit no-one, least of all those being 
potentially rescued by its use in major fires. 
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 It should be a major concern to everyone that new F3s may contain 87ppm PFAS10 which 


under this proposed regulation would make them ‘AFFFs’, not F3s - under which they 
appear to be ‘masquerading’. Presumably even 10ppm is also well above a threshold level at 
which PFAS provides some functional benefit to the foam? -  previously stated in SEAC’s draft 
opinion1 as not influencing fire performance by FFFC and 3M in their ECHA submissions as 
being 1ppm total PFAS. 


 
 


31.  Sole sourcing of specific F3s an enduring problem.  
Quick AFFF replenishment is currently critical Offshore, in Defence, Shipping and some 
Transportation applications. This can involve other C6-AFFF brands, providing they have 
equivalent listing approvals. FAA’s Cert Alert in Jan 202322 reinforces the New F3 MilSpec 
32725 required warning label18 on every F3 drum “Do not mix with other foam concentrates” 
even from the same manufacturer – which is supported by manufacturers own 
recommendations45. Otherwise mixing could result in unexpected reactions, separation or 
premature performance loss issues, occurring quite quickly during storage. Each system 
therefore has to be designed for a specific F3 agent, and disposed of similarly to AFFFs. 
Manufacturers recommend46 “preventing entry of F3 to sewers and public waters.” NFPA 
Research Foundation’s 2022 Fire Service Roadmap14 endorses this “Although these new foams 
are being developed and implemented as environmentally friendly AFFF alternatives, the 
industry trends will require collection and disposal of these products in the same manner as 
AFFF is being handled today. So unfortunately, the ability to train with these foams will 
have the same cost burden as the legacy AFFFs requiring special facilities and waste 
containment/collection.” This could be a major issue even during or following smaller fires (as 
well as major fires), adding potentially severe delays and ‘down-time’ costs, before again 
become operational.  


 
 


32.  Expensive re-training ALL firefighting personnel to un-learn 
currently ‘instinctive’, semi-automatic emergency responses.  


 Re-training firefighters to do the opposite of what many have found instinctive over a life-
time will be very challenging, time consuming and expensive as NFPA-RF’s Roadmap14 


advises “As a result, innovative training approaches (e.g immersive reality approaches) 
should be considered/developed to more effectively and efficiently address the increased 
challenges of transitioning to these new products. Additional training resources will be 
required to address new foam alternatives (e.g., model procedures, model strategies or 
tactics with new foams, training facilities, equipment transition, etc.). Special education 
and training are needed for foam stewardship (e.g., why the transition is needed, why 
environmental contamination is important,” This training intensity, foam disposal and 
significant costs per firefighter have not been adequately considered in this restriction 
proposal so far. SEAC already recognises1 this “Some stakeholders (comment #3546, 3548, 
3596, 3614) claimed that, further to technical costs, they will also incur organisational 
costs (adapting firefighting related procedures) and re-training costs (since alternative 
foams can require new firefighting tactics and tools), and these have not been accounted 
for by the Dossier Submitter. According to one comment (#3548), these costs could 
represent 25% of substitution cost for big industrial installations” 
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 To use F3s effectively requires gentle (not forceful) applications, well aspirated (not non-


aspirated), slower (not rapid attack), requiring closer engagement with the fire, 
meticulously addressing every area of flames, and re-visiting to check for any re-ignition 
before moving onwards in a painstaking, methodically focused manner, which is unfamiliar 
because of C6-foam’s flexibility and capability to quickly spread and vapour seal the volatile 
flammable liquid fuel’s surface (not possible with current F3s). This takes more courage, 
exposes firefighters to more risk, more heat stress, goes against natural instincts to stay 
further back. It requires a very different mind-set from their current training for fast, 
sweeping foam delivery onto pool fires, applied from as far back, in as safe an area as 
possible, to achieve rapid knockdown and extinguishment to deliver a rapid rescue of 
casualties, prevent spread and escalation, and get back to safety – ‘job done’! …But it may 
not be ‘job done’ using F3s, despite every effort being made and no fault of the firefighters 
involved, the evidence confirms F3s lack necessary resilience offshore, so it could be ‘job 
undone’…leading to more damage, more danger and potentially more catastrophic 
outcomes. 


 
 NFPA-RF’s 2022 Fire Service Road Map14 on ‘lessons learnt and tactics’ confirms 


“Specifically, one pass of a stream of AFFF typically extinguished all the fire in application, 
including on the far side of smaller obstructions. Conversely, the FFFs tended to leave small 
holes in the foam blanket and needed more agent to extinguish all of the obstructed fires. 
In short, the FFFs typically took two passes of foam application to match the single pass 
of AFFF explaining the 1.5-2 times longer extinguishment times. …As a result, these 
conditions could have been even more pronounced if the tests had been conducted with a 
flammable liquid like gasoline.  … pre-fire planning and training will be key to successful 
implementation/deployment of these products going forward.”  


 
 Such re-training will be time-consuming and expensive, because it has to be very realistic, 


using live fires, repeatedly. To achieve the best from F3s is counter-intuitive to 
conventional firefighter training and is not instinctive for any individual wanting to get the 
‘job done’ and get back to a safer place. It encourages firefighters to enter the foam 
blanket, when it may not be safe to do so with F3s, since they lack the unique fuel shedding 
and vapour sealing properties provided by C6-foams. It will take many attempts on real 
fires for every firefighter, before the required techniques are mastered and confidence 
slowly grows with application success. This will also require frequent on-going ‘refresher’ 
training to ensure firefighters do not lapse back into ‘old ingrained ways’ which could put 
theirs, and other’s lives on the line, with increasing risk of catastrophic fires occurring more 
frequently. 


 
 Such costly comprehensive training should only be embarked upon, once independent 


comparative fire test data confirms a high degree of functional fire performance 
equivalency is possible using F3 alternatives, to adequately protect firefighter lives 
operationally. This is demonstrably far from the case currently and seems likely to continue 
for the foreseeable future. It also seems not to have been adequately considered, or 
costed in the Socio-Economic Assessment, by the Document Submitters of this PFAS foam 
restriction proposal. Yet it is a substantial extra cost burden which will be 
disproportionate to any perceived benefit in several sectors, including these six key 
sectors, further justifying 10-year extension periods. 
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33. University of Queensland’s (Dec.2020) Firefighter PFAS health 
study60 found any adverse associations were small.  


• This study covered 799 Aviation Rescue and Firefighting Services (ARFFS) firefighters 
and vehicle technicians, across 27 Australian airports.  


• Only 6 of 40 PFAAs (a PFAS subset) sampled from participant’s blood serum were 
found in 90% of participant’s (therefore studied closely) ie. PFOA, PFNA, PFDA, PFHxS, 
PFHpS & PFOS - all legacy long-chain C8-PFAS, already restricted from use in EU, and 
no longer manufactured outside China (and possibly Russia).  


• Maximum 95th percentile blood serum levels recorded were:  
• PFOS 80µg/L or parts per billion (ppb) 


• PFHxS 45ppb 


• PFOA 3.5ppb.  


• Lower levels were found for PFUnDA, PFHpA and PFBS in 30%, 29% and 
16% participant’s serum, respectively.  


• Remaining PFAAs were either not detected (including PFHxA, PFBA, 10:2, 8:2, 6:2 and 
4:2 FTS) or below 15% participants, justifying no further study,  


• Participants starting work pre-2005 had higher PFOS, PFHxS and PFHpS levels (as 
expected) than Australia’s general population, strongly correlated with pre-2005 


Lightwater AFFF use.  


• Those starting post-2005 had concentrations similar to the general population.  


• All participants had "PFOA concentrations similar to general population, indicating no 
increased exposure through occupational activities to this chemical". 


•  Comparisons of serum concentration for 130 ARFFS participants between previous 
2013 and 2019 sampling, showed average decreases of PFOA 58%, PFHxS 42%, PFHpS 
45% and PFOS 49%.  


• “This suggests that substitution of 3M LightWater AFFF has been a successful measure 
to reduce occupational exposure in participants who started working after 2005.” 


• Minimal ongoing occupational PFAS exposure was evidenced from legacy C8 
fluorotelomer AFFFs, in use until 2010.  


• This longitudinal study60 confirmed no significant associations over time in 
cholesterol (HDL, LDL) or urate (kidney) functions with PFAS concentrations.  


• "Overall, the associations that were found were relatively small and did not result in 
an increased risk of out-of-range (potentially abnormal) values across the serum 
PFAA concentrations in this study." 


 


34. US Centre for Disease Control’s (CDC) 202161 – Early release 
of most recent 2017-18 PFAS Blood Serum Survey of the US population 


also found:  


• PFOS and PFOA blood levels had dropped by around 30% since the 2011-12 survey 
results.  


• PFHxA the main C6 –PFAS breakdown product was not detected in any age group or 
any demographic across the whole US population, despite inevitable exposure from 
the ubiquitous range of consumer items containing C6-PFAS from cosmetics and 
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medicines, computers and electronics, televisions, textiles, furnishings, mobile phones, 
even dental floss.  


• Presumably this is a result of the short average human half-life of 32 days for PFHxA, 
excreted in urine. Very different behaviour when compared to human half-lives of 
PFOS, PFOS and PFHxS averaging 5.4 years, 3.8 years and 8.5 years respectively, which 
encourage elevated levels with repeated exposures.  


 


35.  Australian National University (Dec.2021) PFAS Human Health 
Impacts – An Epidemiological Study62 examined three relatively high PFAS 


exposure communities, resulting from extensive AFFF firefighting foam use and 
contamination over decades from three nearby Australian Defence sites:  


• Katherine (Northern Territory) 


• Oakey (Queensland)  


• Williamtown (New South Wales) 
 
 Comparisons of PFAS blood levels and health outcomes for people living and working in 
 these towns were made with three similar communities, without known environmental 
 PFAS contamination (comparison communities).   


• Maximum blood serum levels reported included PFOS 470ng/ml or ppb (parts per 
billion); PFHxS 523 ppb; PFOA 16.1ppb from over 2,500 participants 


•  “The [PFAS] health effects are small and unlikely to lead to poor health outcomes.” 
Confirming lipids, cholesterol (HDL, LDL), kidney, liver and thyroid function biomarkers 
did not change markedly in sensitivity analyses, with PFAS concentrations or 
communities. 


• “There was limited evidence to support a contributing link between PFAS exposure and 
most adverse health outcomes included in the study. For most of these outcomes, the 
differences in rates between PFAS affected and comparison communities were 
relatively small. …In other similarly PFAS affected communities, the overall findings 
relating to PFAS exposure are broadly applicable.”. 


•  More surprisingly “People living in all three PFAS affected communities, irrespective of 
PFAS serum concentrations were more likely to have experienced psychological 
distress than those who lived in comparison communities.”  This psychological distress 
presumably derived from anxiety, worry and fear their families may be harmed, based 
on contaminated drinking water, ‘blighted’ property values and ‘media hype’.  


• PFHxA and 6:2 FTS were confirmed as not detected in blood serum from any members 
of exposed nor comparative communities. 


• Concluding “The evidence for other adverse health outcomes was limited. For most 
health outcomes studied, findings were consistent with previous studies that have not 
identified contributing links between PFAS and health. …There was limited evidence to 
support a contributing link between PFAS and most adverse health outcomes included 
in the study.”   


 


36.  Lacking Evidence of F3 success in major fire incidents 
There is remarkably little evidence from large scale operational fires where F3 has been used, 


to give us any assurances of effectiveness. What is evident is not very convincing and 
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highlights some disturbing traits and major safety concerns, of which SEAC and ICAO should 


be aware:. 


 


• Two claimed 2013 ‘F3 successes’ at London Heathrow were misleading63,64. Some major 
airports have already transitioned to Fluorine Free Foams (F3s), fully accepting small scale 
International Civil Aviation Organisation’s (ICAO) Level B, (rarely the tougher Level C) 
approval and local testing as adequate indicators of likely F3 ‘success’,  


• What happens if extensive evidence suggests such optimism may not eventuate? 
 


• Air Accident Investigation report for 
an Airbus A319 engine fire at LHR 
(May2013)63 confirmed: 


•  The fire was controlled, almost 
extinguished, by on-board fire 
suppression systems, before 
landing. 


• Calculated fuel leakage rates 
reportedly emptied the wing tank, 
before landing, when some F3 
was finally used.  


• The small residual fire was quickly 
extinguished using F3 prior to safe 
passenger evacuation.  


• Whilst this was a significant 
incident, May temperatures are quite cool in UK, and it could hardly be claimed as a 
challenging fire.  


 


• Air Accident Investigation report of a further Boeing 787 fire at LHR (July 2013)64 occurred 
when unpowered, unoccupied, and parked.  


• Firefighters extinguished a small slow-burning composite material cabin roof fire 
(likely from Li-ion battery fault), using a water hose-reel internally.  


• A small amount of foam (F3) was used externally without impacting the fire 
(probably unnecessarily and misleadingly also claimed an ‘F3 success’) as no fire 
penetrated the fuselage.  


• This could not be considered a serious incident, nor an example of operational 
effectiveness of F3’s capability.  


• Clean-up costs were apparently ‘zero’. 


• Without direct proof of F3 efficacy in any major aircraft fires so far, concerns remain 
and increase about the viability and functionality of these alternative foams under 
challenging operational conditions. 


•  Mounting comparative test evidence confirms inferior functionality, delivering 
potentially increasing risk of catastrophic fires occurring during F3 use.  


• There appear to be no reliable reports of F3 use on challenging major fires at airports 
- except Dubai (see comments under 24 ii above), which was far from ‘successful’ – 
most would consider it a ‘near-disaster’.  


• SEAC understands1 that “Given the potential very high impacts of even a single 
catastrophic fire on human health and the environment, the proportionality of the 
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proposal is uncertain if risks of such catastrophic fires are not kept as low as they are 
currently. SEAC recommends in this context to adopt a no-regret strategy; that is, a 
restriction option that remains justifiable whether catastrophic fires take place or 
not.” The evidence presented should be sufficient to re-consider justifying a transition 
period extension for aircraft movements in Civil Aviation, Offshore, Defence, Shipping 
etc. to 10 years (with review). 


 
 


37.  Key questions should be answered to ensure F3 transition 
continues existing safety levels, …otherwise just delay it…14,65 


Foam users are being faced with increasingly complex choices, so it’s important to obtain clear 
written answers to key questions, while benchmarking F3 findings against existing fire system 
performance to avoid unintended consequences or common pitfalls, which could cause 
catastrophic fires.  
 
These 15 key considerations65 should help maintain your facility’s current fire protection 
standards of life safety and critical assets, without becoming unnecessarily compromised. 
 


1. Are your existing and proposed flammable liquids currently used/transported effectively 
protected by F3? Standard test fuels are not always representative of your hazards, 
especially with F3s so seek test data on the specific fuels you may be carrying like crude oil, 
condensate, naphtha, gasoline blends, Jet A/A1 aviation fuel, etc. Research confirms most 
F3s require higher application rates/longer operating times on such volatile fuels and 
generally perform less well in seawater. This could mean even higher application rates, 
greater concentrate storage and higher weight loadings. 


 
2. If storing, handling or transporting crude oil, what F3 application rate reliably 


extinguishes, before any boil-over may arise?  Premium AR-AFFFs achieved this at 0.22 to 
0.25 gpm/ft2 (9-10.25 L/min/m2) rates on crude oil. Firm F3 recommendations using 
meaningful scale test data are needed for comparison. Expect higher AR-F3 
recommendations than AR-AFFF. 


 
3. Could longer extinguishment times increase fire spread and incident escalation risks? 


Aiming to get flames out fast, protecting firefighters, crew and vessel while minimizing risk 
of fire spread or incident escalation into new areas, is usually a key objective, which could 
be more challenging using F3s. Check what F3 re-application frequency is necessary after 
successful extinguishments or unignited fuel spillages? Faster foam blanket deterioration 
where seawater and/or volatile fuels are used may require increased and/or longer 
applications, which may vary with different fuels, potentially requiring extra F3 storage, 
extra delivery devices, pipework etc.  


 
4. Entering F3 blankets during firefighting or rescue operations – is that still safe? Guidance in 


this area is always difficult and F3s may vary with different fuels or delivery devices. NFPA-RF 
Roadmap14 [paraphrased] cautions ‘you are transitioning to a less forgiving agent, solely 
reliant on the foam blanket effectiveness from gentle application’. Pre-planning, training, 
incident command practices and decision making all depend on critical knowledge for 
firefighter safety and reducing risks. 
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5. Does a total system engineering approach (eg. UL/FM protocols) highlight any concerns? 


Foam concentrates, proportioners, foam makers and the fuel being protected should all be 
demonstrated effective together and listed through independent 3rd party approvals. NFPA-
RF Roadmap14 advises F3 systems “will need to be designed and installed within the listed 
parameters in order to ensure a high probability of success during an actual event. …it 
typically took two passes to extinguish all the fires [with F3] as opposed to one for AFFF.” 
Check more viscous F3s still meet % proportioning rate accuracy requirements year-round, 
while remaining effective with existing delivery devices, otherwise consider replacements. 


 
6. Has a full cost-benefit analysis for your F3 transition been conducted? Keeping control of 


expected costs, time-lines, out of service periods and fire performance helps ensure 
existing safety protections are not unintentionally compromised, and all expected benefits 
are delivered. Consider alternative solutions, including optimisation of existing C6-foam 
containment and collection during major emergencies, which may prevent potentially 
increased containment requirements for F3s. 


 
7. Is your F3 compatible with other agents used on vessels? Dry Chemical often discharged 


alongside, or above your foam, may cause partial or instant F3 collapse. Limited dry chemical 
compatibility was found by FAA in six of nine leading F3s recently tested. One ignited 
immediately. 


 
8. Are current application rates and back-up stock levels still appropriate? F3 inventory levels 


may need increasing if higher application rates or durations are required. This could require 
extra storage and weight loadings. Check your Port Agents have usable compatible stocks, 
plus quick re-stocking facilities following incidents, to minimise down-time.  
 


9. What is your F3’s storage life and reliability record? Ensure 3 or 5-yr storage samples have 
been tested to verify it passes, without gelling or separating, and still extinguishes volatile 
fuels as effectively as when new? If not, have an aged F3 sample tested by an approved 
independent laboratory to verify continued effectiveness on your flammable fuels, 
avoiding performance deterioration over time. If using an AR-F3 also ensure long-term 
stability on your specific polar-solvent fuels. 


 
10. Does your F3 contain toxic, persistent, or harmful ingredients? NFPA-RF Roadmap14 


cautions “It needs to be understood that the elimination of PFAS and/or fluorine from the 
product does not address all the potential health and environmental hazards.” Do Safety 
Data Sheets (SDS) provide aquatic toxicity (usually worse than AFFFs), human health data 
and residual Fluorine/PFAS levels on the complete F3 mixture, not just key components?  


 
11. What level of existing system residual PFAS is ‘clean enough’? NFPA-RF Roadmap14 


cautions “To date, there is no clear guidance for how clean final rinsate water must be to 
satisfy local regulators (i.e., it is currently not mentioned or is undefined). Discussion has 
been centered around trying to meet either the EPA drinking water advisory level for PFAS 
(70 ppt), the 1 ppb total PFAS requirement in the NDAA for DoD foams, or the 1 ppm PFAS 
that has become adopted by other industry standards (UL-162) and throughout Europe 
(ECHA).” So define residual ppm/ppb PFAS levels of system rinse-water and F3 concentrate, 
before installation.  FAA reported (Jul.2022) five of seven leading F3 concentrates contained 
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high TOF (Total Organic Fluorine) levels of 10-87ppm (US EPA Method 537.1, 2020). Be sure 
of your chosen laboratory’s ability to accurately test at detection levels necessary for 
concentrate, foam solution and rinse-water. 


 
12. Has alternative, equivalent fire cover been arranged during your F3 transition? Several 


days or weeks may be required before system modifications, re-commissioning and re-
activation are complete and vessels/ships can be returned to service. Can discrete areas be 
addressed or is a complete vessel foam system re-fit envisaged? Loading/unloading turn-
arounds, maintenance and port entry/exit/docking are often considered the most dangerous 
times with contractors and unexpected problems often arising during such operations. 


 
13. Has extended containment been considered? Potentially necessary if higher application 


rates and/or more frequent F3 top-ups during incidents are likely, ensuring collection and 
containment of firewater run-off also prevents potentially polluting overflows into port 
environments. NFPA-RF recommends containment and collection of all F3 solutions with 
safe disposal, according to applicable regulations.  


 
14. F3 system commissioning recorded? Include video footage documenting your foam 


system’s effectiveness and competency, before any future major incident occurs.  
 
15. Do existing training programs need adjusting to ensure F3 is safely managed and 


operated?  NFPA-RF’s Road Map14 advises “the industry trend is towards collection and 
disposal of F3s in the same manner as AFFF today, so unfortunately the ability to train with 
these foams will have the same cost burden as the legacy AFFFs requiring special facilities 
and waste containment/collection.” Proof of effectiveness and competency from F3 
transitions, ensures your vessel’s adequate protection from future fire dangers. Training 
with other groups and different Port Authorities ensures abilities and limitations of each 
foam being used during a major fire emergency are understood …before fire strikes. 


 
NFPA-RF’s ‘Road Map’ concludes14 “Ultimately, end users will need to design and install within the 
listed parameters in order to ensure a high probability of success during an actual event. … but a 
detailed evaluation must be completed prior to making that transition…” Adopting this ‘15 Question 
checklist65’ based on NFPA-RF’s Fire Service Transition Roadmap14 and expert’s guidance could achieve 
necessary assurances. 
Obtaining satisfactory answers to all 15 key questions helps keep everyone safe, regulators satisfied, while 
retaining fire protection system objectives ie. keeping lives and vessels safe from unintended 
consequences, including risking life loss and/or critical facilities/vessel destruction. Doing so should enable 
F3 transitions to move forward safely. Maintaining present proven C6-foam capabilities keeping everyone 
safe, until any unresolved answers are finalised, without exposing lives to increased danger requires a 
transition extension to 10 years (with review) in these six key challenging sectors as F3s are proven by 
this evidence presented as unable to provide equivalent functionality into the foreseeable future. It 
would be dangerous to encourage premature transitions, which could lead to unexpected catastrophic 
fires resulting. 


 
38.  Summary: Advantages of transitioning to F3s in six sectors 


defined above are currently: NONE.  
     Any anticipated environmental benefit from preventing C6-PFAS discharging onto land, 


rivers or sea are likely to be offset by increased loss of life from slow, less effective fire 
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control; fire duration and risk of extended spread; increased toxic smoke  produced; 
increased foam used with higher aquatic toxicity; increased breakdown products released 
from fire; excessive run-off due to higher application rates; increased risk of catastrophic 
fires delivering greater risk of lives lost and greater resulting irreparable damage. 


 


       Disadvantages of transitioning to F3s in six sectors defined above are 
numerous, including: 


• Increased risk of fires escalating out of control. 


• Very high impacts of single catastrophic event to humans and our environment. 


• Demonstrated impaired F3 functionality, particularly when forcefully delivered, 
using non-aspirated delivery devices (3-4:1 expansion) to overcome wind and 
remain safe distance from flames and radiant heat.  


• Reduced proportioning accuracy/reliability due to viscosity issues, particularly in 
winter operating conditions (potentially -18oC). 


• Most F3s suffer attack and premature collapse from Dry Chemical powder 
applications, regularly used by Defence, Aviation, Offshore, Transportation, and 
neighbouring establishments to Seveso III sites. 


• Most sectors suffer disproportionate ‘down time’ costs to high value assets to 
allow system clean-out, retro-fitting equipment, re-commissioning etc. for F3 
transitions, likely compromising existing protections, placing lives under increased 
risk of harm. 


• Sectors using non-potable water are particularly vulnerable to poor F3 fire 
performance (eg. seawater). 


• No current evidence of proven F3 effectiveness under realistically challenging 
major fire conditions. 


• Disproportionately likely to result in increased catastrophic fire risk and lives lost, 
above the low levels currently experienced. 


 


 
5. Conclusions 


 The fundamental gulf in current F3 fire performance compared with existing C6-AFFFs on 
widely used flammable fuels, particularly when saline water, forceful and non-aspirated 
applications are required, demonstrate its criticality to operational fire responses in all six of 
these specific sectors. This explains why it is imperative that high performing C6-AFFFs and 
other C6-foams approved under US MilSpec, ICAO Level B/C, UL162, EN1568-3, IMO, Lastfire 
test standards are allowed to remain available for all these six sector applications for at least 
10 years with review (not the 5 years proposed) as a crucial step towards ensuring a safe and 
successful transition. This enables avoidance of compromised life safety and inferior critical 
infrastructure protections for these challenging sectors, particularly where added munitions 
‘cook-off’ complexities, seawater use, non-aspirated forceful applications require speed, 
flexibility, reliability, under challenging wide ranging operational conditions. Space and weight 
constraints, criticality of tight time restrictions on foam’s fire control effectiveness to protect 
lives, notably where they are restricted or confined into potentially hazardous spaces like 
defence assets, offshore platforms, ships, passenger aircraft, transportation vehicles etc.  
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 It should be recognised that science acts as the ‘public guardian’, accurately alerting the public 
to situations of real risk, not 'might-be risk', as the evidence presented confirms. Avoiding the 
consequences of severe fire spread to other areas or adjacent high hazard facilities, often 
matches the challenging but realistic fire scenarios already recognised by SEAC at Seveso III 
sites. Compromising on these protections in these six key sectors, could unnecessarily 
jeopardise lives to increased risk of loss or severe injury. 


 As a result of the evidence provided above and the excessive costs of ‘down-time’ to undergo 
retrofits and the risks this may be ineffective. This includes:  


• Use of more volatile fuels (than common test fuel heptane) 


• Unavoidable use of varied water qualities (including saline waters) 


• Necessity of forceful and non-aspirated applications to target hazards combatting 
wind, ensuring adequate distance is achieved to reach target and protect 
firefighters from flames and excessive radiant heat 


• All of which are unlikely using more gentle but higher F3 application rates of higher 
aspirated foam in dedicated modified F3 systems.  


• Disproportionately expensive ‘down-time’ delays of high value critical assets during 
F3 transition, are likely to be prohibitive, especially if life safety and existing critical 
infrastructure protections may be compromised as a result.  


 Such issues may even jeopardise National security by making critical assets and defence bases 
‘easy targets’ for an aggressor or terrorist attack, deliberately setting off fires knowing there is 
a low probability they could be extinguished before irreparable damage is done and lives likely 
also lost.  


 This combined evidence confirms that Offshore, Defence, Civil Aviation, Marine Shipping, Bulk 
Transportation/Storage and neighbouring facilities to Seveso III sites require at least a 10-year 
transition period (with review) to avoid compromising existing life safety and critical asset 
protections. Major incidents could more easily become catastrophic with serious loss of life 
because F3s are not shown equally effective under these specifically challenging conditions, 
likely to be found in realistic and credible major fire events across these six sectors.  


 The proportionality of likely increased risks of catastrophic fires outweighs potential for F3s 
to keep such catastrophic risks as low as they are currently, particularly under the 
challenging operational conditions faced across these six critical and demanding sectors. 


 
 
  


 


Mike Willson         


Director and Technical Specialist, Firefighting Foams and Foam Systems,                      12 May 2023 


Willson Consulting, 


Tasmania, Australia. 
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Appendix A – Who is Willson Consulting? 


 


Willson Consulting specialises in engaging with interested stakeholders as part of a 


PFAS transition discussion. I am confident a consultative approach will produce better, 


more broadly accepted, robust, meaningful, useful and implementable outcomes, 


which also have an increased chance of being understood, respected and valued by 


the wider firefighting and foam user community after your deliberations and 


recommendations are concluded, because of this process and the broader 


understanding achieved - which I hope will contribute to its final outcome. 


Willson Consulting is nationally and internationally recognised for providing 


Environmental and Fire Protection Consultancy Services, specialising in the area of firefighting foams, foam 


systems, their suitability, applications, system designs, environmental impacts and remediation.  
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It is run by Director Mike Willson, B.Sc Hons, MCIM. Mike has over 30 year’s fire industry experience as an 


international specialist in Class B firefighting foams, fluorinated and fluorine free, their application and 


impacts, and design of foam systems, with expertise across product development, systems design, 


performance testing and evaluation, end-user sector requirements, environmental impacts, remediation 


and major incident emergency response. He has a wide range of clients including foam users, 


manufacturers, fire service Cos, Industry Associations and provides guidance through the minefield of 


complexity surrounding firefighting foams, to help achieve the best outcomes in decision making. 


 


He was nominated as UK foam expert to the UK Government’s 2004 PFOS (PerFluoroOctanyl Sulphonate) 


Strategy Review. He contributed major improvements to bunded areas, storage tank protection and LNG 


application additions as a member of the European CEN Standard Committee’s development of Fixed Foam 


Firefighting Systems standard EN13565-2:2009.  


 


An active member of Fire Protection Association Australia's Special Hazards Technical Advisory Committee, 


he provides technical advice to a diverse range of stakeholders to better protect Class B flammable liquids 


with potentially suitable C6 and PFAS-free (F3) alternatives. He also keeps abreast of PFAS impacted site 


remediation, health impacts and PFAS removal and destruction technologies. Mike is a UL162 Task Group 


member reviewing inclusion of F3s into this important fire test approval standard, while also invited as a 


Technical Working Group member by Australia’s Civil Aviation Safety Authority (CASA) reviewing Aircraft 


Rescue and Firefighting Service (ARFFS) regulations 


 


Mike is therefore particularly well qualified to assist with informative aspects that may not have been 


previously considered. Also by explaining the relevance and full complexity of these firefighting foam 


performance and environmental issues, it could contribute towards improved decision-making. 


 


These comments are intended to improve the understanding of strengths and weaknesses of both F3 and 


C6 short-chain foam agents. Each has a part to play but F3 is not currently capable of being relied upon as 


an ‘all-round’ firefighting agent for all major hazards being experienced in Europe, US, Asia and around the 


world. Realising the importance of fast, effective and reliable action to protect critical life safety, minimise 


incident escalation, protect critical assets while also minimising the overall environmental and societal 


impacts of the whole incident’s assessment is a challenge beyond the capability of F3s alone – especially 


offshore in ships where seawater is usually used for firefighting.  


 


Hopefully this consultation document clarifies and justifies a ban of dangerous legacy C8 PBT chemicals of 


the past. Also an acceptance that environmentally more benign and acceptable C6 short-chain (not B, not 


T) alternatives of today are necessary for front-line emergency response to save lives and critical 


infrastructures. Consequently, C6-foams have a critically important supporting role to F3s. Our aim is to 


provoke better informed decision making. These C6 agents are widely considered essential to reducing life 


safety dangers for emergency responders, casualties, those operating on offshore platforms, ships, remote 


bases and research facilities and other restricted areas (particularly where seawater is being used in foam 


production), also nearby communities and society in general, plus delivering minimised critical 


infrastructural damage and limited adverse environmental impacts, into the future. 


 
❖ 
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2 SEAC Opinion Submission 


Executive Summary 


Oil Technics appreciates this opportunity to make a submission to ECHA, 


regarding the SEAC (Socio-Economic Assessment Committee) draft opinion 


on the proposed restrictions of PFAS in firefighting foams. This submission 


provides detailed evidence for an extension to the proposed transition period 


for Offshore Installations to 10 years with review, since it is at least if not more 


onerous than fires on Seveso III sites, because they are: 


• Congested and confined multi-level hazardous facilities. 


• accommodation adjacent to hazardous areas. 


• limited personnel escape options with little separation distances from 


  safe and hazardous areas.  


• fires spread quickly offshore (aided by wind) requiring the most effective 


  agents to prevent rapid escalation and life loss. 


• Fluorine Free Foam (F3) alternatives cannot deliver required fire  


  performance functionality when seawater (only available water supply 


  offshore) and non-aspirated or very low expansion delivery devices have 


  to be used (necessary to combat adverse effects of wind). 


• Disproportionate shut-down, re-engineering, clean-out costs while  


  compromising designed life safety and infrastructure protections. 


• Limited remaining operational life of offshore installations as society 


  increasingly transitions to a fossil free energy future. 


SEAC is requested to re-consider the evidence provided to justify increasing 


its transition period to match the 10years with review given to SEVESO III sites, 


as the risks to lives under these challenging operating conditions are at least 


as severe as Seveso III sites, possibly more so, due to the congested and 


constrained limitations for escape to safe areas and the speed with which fires 


can escalate in constant wind conditions prevalent offshore. Only seawater is 


available for firefighting operations in winter temperatures that often drop to -


18oC in North Sea and Baltic areas. There are no known F3s available which 


are UL162 listed for approval under such onerous operating conditions. 


 


A. Background  


Much work has been done by foam users and the fire industry to control, restrict and 
prevent legacy C8-PFAS foam use and prevent any foam discharges to the environment. 
This is focused on collection and containment wherever possible, with firefighter training 
principally using PFAS-free or Fluorine Free Foams (F3s)1,2. Where not possible, only 
alternative more benign high purity short-chain C6-PFAS foams are used which are 
collected, contained and disposed of safely according to Jurisdictional requirements. C6-
foams are categorised not bioaccumulative nor toxic3,4, with a short average 32day half-
life in humans excreted in urine5 (compared to 3.8, 5,4 and 8.5 years for PFOA, PFOS 
and PFHxS respectively6). Very different from legacy C8 foams - breaking down to 
PFOS, PFHxS and PFOA which ceased manufacture by 2002-37, are POP listed under 
the Stockholm Convention, and have already been widely replaced across EU, 
preventing this historic problem from being perpetuated. Legacy fluorotelomer foams 
breaking down to small amounts of PFOA also ceased production in 2015 under the US 
EPA PFOA Stewardship program8.  
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Body loadings of legacy C8-PFAS can increase to levels of concern with increasing 
exposure, hence their earlier tight restrictions on use in most places and banning from 
use across EU, which is not the case with short-chain C6-PFAS. The US Centre for 
Disease Control’s (CDC) latest 2017-18 PFAS in blood serum survey9 of the whole 
US population confirmed that PFOS and PFOA concentrations had declined by 32% 
compared to the 2011-12 survey results9 covering all age groups and demographics 
across the US population. CDC found the main C6 breakdown product PFHxA was 
not detected within blood serum from any age group or demographic in the US 
population9, despite inevitable exposure from the plethora of consumer items 
containing them from medicines, cosmetics, furnishings, clothing, electronics, 
computers, food packaging, glossy magazines, mobile phones, even dental floss10. 
Presumably due to short human half-life before excretion in urine5.  


Since early 2016 all leading fluorinated firefighting foams contain only high purity C6-
PFAS fluorochemicals (earlier in some cases - which fully comply with EU regulation 
2017/100011. 


 


This allows their continued use, especially offshore where no known equivalent 
functionality can be provided by any leading F3s, which as Swedish research 
shows21, usually struggle with impaired fire performance using seawater. UL162 
listing12 and our own testing evidence confirms F3s are usually too viscous to be 
accurately proportioned at 1% under operating conditions of -18oC, required offshore 
in both North and Baltic Seas, during winter. 


The offshore industry relies on these C6-foams continuing to be accepted for use 
during emergency fire incidents in EU, as they are in most places. Unless that 
changes, if the existing transition restriction in SEAC’s draft opinion on PFAS in 
Firefighting Foams becomes implemented, it would prevent the rapid fire control relied 
upon offshore to retain current low rates of fire impacts.  


SEAC recognises these issues as very valid concerns in its draft opinion (p49)13 
stating “However, as explained in Table 9, there is a concern that the transition times 
proposed by the Dossier Submitter might not be sufficient to ensure the development, 
full testing and adoption of alternatives suitable for the most challenging types of fires. 
Given the potential very high impacts of even a single catastrophic fire on 
human health and the environment, the proportionality of the proposal is 
uncertain if risks of such catastrophic fires are not kept as low as they are 
currently. SEAC recommends in this context to adopt a no-regret strategy; that 
is, a restriction option that remains justifiable whether catastrophic fires take 
place or not.” 


SEAC’s draft opinion13 also clearly confirms (Section 1.2, p9-10) that “Regarding the 
transition periods proposed by the dossier submitter, SEAC considers that some 
transition periods may need to be extended, however, SEAC lacks detailed 
enough information to recommend a specific length.” This submission’s evidence 
provides such detail. 


The accompanying Information Note14 specifically confirms information requests 
considered relevant to this proposal’s evaluation includes: 


“1. SEAC would welcome further information on the availability, technical 
feasibility and implementability of alternative PFAS-free firefighting foams in 
the following sectors/activities: 


 a. offshore exploration and exploitation,  
 b. transport of flammable liquids in pipelines, 
 c. (bulk) transport of flammable liquids on rail and road, 
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 d. Temporary storage directly related to transportation of dangerous 
     substances, 
 e. “Neighbouring establishments” as defined by Seveso Directive (an 
      establishment that is located in such proximity to another establishment so    
      as to increase the risk or consequences of a major accident). 


 


This submission provides the clear evidence to justify a transition extension to at least 
10 years (with review) is necessary, to avoid jeopardising existing life safety and 
critical infrastructure protections offshore, while maintaining the current reduced risk 
of catastrophic fires occurring. 


 


B. Activity:         Offshore installations  
 Transitional Period:  extension to 10-years - as equivalently 
          challenging hazards to Seveso III sites.  


We are encouraged by SEAC’s draft opinion13 confirming “SEAC considers that for 
some applications in industrial facilities and in the defence sector an appropriate 
performance level of fluorine-free alternatives at the end of the transition 
periods proposed by the Dossier Submitter has not been fully demonstrated.” 
We welcome this acceptance and consider that the sector of Offshore Oil and Gas 
Installations (ie. including: offshore drilling/jack-up rigs and drilling barges; fixed/semi-
submersible offshore oil/gas production and accommodation platforms; spar 
platforms; associated helidecks; FPSOs [Floating Production, Storage and Offloading 
vessels]; drill ships; tug boats; offshore supply vessels; associated pipelines; storage 
etc.) is a key area of industrial facilities where an appropriate F3 performance level 
cannot be demonstrated (particularly low temperature use in seawater with non-
aspirated delivery devices), thereby placing lives under increased risk unless a 
transition extension is granted. This should be equivalent to Seveso III sites (ie. 10 
years transition with review), as offshore operations are at least equally challenging to 
Seveso III (upper and lower tiers). The evidence justifying this extension follows in 
this submission. 


This offshore sector suffers from the following hazards and obstacles not 
currently addressed by F3 alternatives: 


• space and weight limitations. 


• inadequacy of approval testing. 


• lack of existing relevant approvals. 


• lack of verified fire performance during realistic challenging major fires 


within specific sectors. 


• complexity, cost and ‘down-time’ required during system transition. 


• inability of re-design to meet fire protection requirements because of:  


  a. seawater use. 


  b. high winds. 


  c. extreme operating temperatures.  


  d. higher application rates. 


   e. extra concentrate storage. 


  f. forceful, non-aspirated applications. 


  g. risk of overflowing containments. 


  h. excessive costs of clean-out, re-design, retro-fits 


                            which still do not meet existing life safety   


          protections. 
    i.  significant Installation decommissioning by 2030. 
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C. 10-year extension justified for the following reasons: 
 


1. The draft opinion13 cautions that “SEAC has some concerns that other 


industry/economy sectors than Seveso installations could represent a challenge 
for fighting fires without PFAS foams (transportation of hazardous 
chemicals/goods; non-Seveso sites in the vicinity of Seveso sites, etc.).”  
 
SEAC is correct. This concern should include Offshore installations which arguably 
have at least as challenging an application as Seveso III sites, perhaps more so 
since they are confined spaces with limited opportunity for personnel to move away 
from fires, which could spread rapidly, given the usually multi-level, highly 
congested nature of these platforms where escalation occurs rapidly, often driven by 
high winds, requiring forceful application of non-aspirated foam spray (at typically 3-
4:1 expansion) to reach the target areas for protection. 
 


2. Offshore installations predominantly use C6 AFFF LF (Low Freeze 
version) and C6 AR-AFFF LF firefighting foams for the range of hydrocarbons 
(Crude Oil, Condensate, Jet A1, Diesel, Asphaltine etc.) and polar solvent fuels 
(mostly Methanol) found on offshore platforms, and proven effective under testing 
standard UL16222,12 (Underwriters Laboratories) verifying acceptability, because the 
foam is tested under critical application rates at low temperatures and using 
saltwater (representative of operational seawater) with specific non-aspirated/low 
expansion delivery devices (≤5:1 expansion) representative of conditions and 
devices used offshore. NFPA Research Foundation’s 2022 Fire Service Roadmap 
report15 confirmed “The research conducted to date suggests that FFFs tend to 
lose effectiveness when discharged through non-air-aspirating nozzles that 
produce lower aspirated/aerated foam with expansion ratios less that 4-5 
(generally speaking).” We understand there is no F3 alternative which currently 
meets the existing C6 AFFF LF capability requirements at 1% (required for 
space/weight saving) and 3% foam concentrates, nor has passed the existing 
UL162 seawater accreditation12 under necessary operating conditions down to -
18oC widely experienced in EU, UK and Norway during winter.  
 


3. The US Department of Defense (DoD) in Jan. 2023 issued a new 
Fluorine Free Foams (F3s) fire performance test standard MIL-PRF-
3272516 for, but this is specifically designed for land-based use using freshwater 
only, and is not accepted for Naval use, clearly indicating that F3s meeting this 
specification are not suitable for application in sea water because they are 
significantly less effective i.e. UNSUITABLE. Any such MilSpec qualified F3 will also 
have to carry a warning label “This product is not authorised for US Navy Ship 
Board Use.” This standard also seems considerably weakened by:  


 


• Single 50ft2 (4.64m2) fire test uses 3gpm nozzle [50% higher application rate] on 
Jet A1 and freshwater (not seawater and 2gpm nozzle on gasoline as AFFF 
MilSpec– a much harder test) - potentially placing lives at increased risk. 


• Allows 2 passes from 3 attempts (only 66% success) per test - eroding safety 
factor from 100% pass rate currently. 


• 28ft2 (2.6m2) fire tests use Jet A1 with 10sec preburn - unrealistically short, 
avoiding heat build-up (not gasoline with 10sec preburn - tougher) 


• Only one 28ft2 (2.6m2) fire test with gasoline, 2gpm nozzle, 60sec preburn, 60sec 
extinction, 240sec burnback – freshwater only (not gasoline, 2gpm nozzle, 10sec 
preburn, 30sec extinction and 360sec burnback with fresh and seawater). Probably 
not tough enough? 


• Burnbacks start after 30secs (not within 60 secs implying 55-58secs for AFFF 
spec.) – easier to pass. 


• Dry Chemical compatibility uses JetA and freshwater (not gasoline and 
SEAwater) - also easier to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much 
easier to pass at 5oC - unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance. 
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• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for MilSpec 
AFFFs at 25oC). NO requirement at 5oC - more relevant operationally , when 
AFFF MilSpec is 20cs at 5oC). 


• Corrosion rates now tested with 10% F3, diluted in 90% seawater! (not 90% 
AFFF diluted with 10% seawater) – so presume seawater is less corrosive than F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with 
more tolerant Fathead Minnow specified – a pollution tolerant species (not 
LC50 requirement of 500ppm with more sensitive Killifish in AFFF MilSpec). How 
good is that for our environment, when far more F3 is likely used? 


• F3 PFAS content <1ppb - potentially unrealistic - when five leading F3s each 
tested 10-87ppm TOF (Total Organic Fluorine – virtually all PFAS) by FAA in 
Jul.2022 report24 (using US EPA 537.1 method29). 


• NO F3s are currently QPL qualified17 (at early May 2023), yet 10 C6-AFFFs are 
QPL qualified19 under existing MilSpec 24385F18. 


 
  Performance cannot be compared to the existing Defense standard MIL-PRF-


24385F(SH)v4, 202018 which also permits F3 use offshore - providing any such F3 
has been qualified by passing ALL the detailed fire performance tests in fresh and 
saltwater required by this specification19, but none has so far. Evidence from US 
Naval Research Laboratory’s (NRL) 2020 report20 on F3 fire testing over a 28ft2 
(2.6m2) pool fire of gasoline confirmed “Performance of the fluorine-free foams 
improved when the fuel was switched to heptane and when the solution application 
rate was increased from 2 gpm to 2.5 gpm with both fluorine-free foams 
extinguishing the fire in 31 seconds.” Also “A significant improvement in fire 
suppression over gasoline was not seen for the fluorine-free foams when the liquid 
application rate increased from 2.5 to 3 gpm.” NRL concluded20 “The inability of 
the foams and concentrates to meet critical extinction and property metrics 
for military qualification testing indicate the difficulties of utilizing these 
commercial products for Navy operations [ie when seawater is used – like 
Offshore].” 


 
 


4.     Sweden’s Research Institute (RI.SE) conducted extensive fire 


performance testing on eleven F3s (Dahlbohm, 2022)21. It concluded 
“Testing in seawater generally prolonged [F3] extinguishment times, or 
prevented extinguishment.” It also established that when seawater was used only 
two F3s extinguished (2min47s and 4min11s), Nine F3s did not extinguish (EN1568-
3). Continuing21 “This is assumed to be due to interactions with the fuel 
causing rapid breakdown of the firefighting foam.” It also confirmed21 “The 
more forceful [F3] application, the greater the fuel pick-up.” None of 11x F3s 
was able to meet the 10min 25% burnback time (EN1568-3), only one F3 
exceeded this 10min requirement when used at an over-rich induction rate of 4.5% 
admixture (of nominal 3% foam). It concluded21 “All the findings and conclusions 
point out the importance to perform tests as close to the real fire hazard 
situation as possible.” 


 


5.    Part of the reason F3s have been unable to achieve this UL162 fire test 
approval22 is because F3s are generally more viscous at room temperature, 
becoming thicker, even solid or semi-solid as temperatures drop below freezing. 
Research by Batelle (US Dept. Energy) in 202028 assessed seven commercially 
available PFAS-free Foams (F3s) finding that F3 viscosities up to 
90,000centistokes(cs) were possible, although significantly reduced in warmer 25oC 
conditions. The new F3 MilSpec limit16 is 300cs at 25oC, but no requirement at more 
important 5oC (AFFF requirement is 20cs at 5oC18). This is not representative of 
most commonly occurring offshore operational conditions. It could cause reduced 
proportioning or potentially complete blockage at low operational temperatures. 


  Therefore, F3 users are increasingly likely to experience viscosity issues causing 
incomplete mixing and reduced proportioning accuracy, especially at lower 
operating temperatures. Many F3s are unable to operate effectively even at -5oC. 
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Only one of the 70 or so currently available F3s we know of, has a UL 162 listing12 
at -6oC. None has achieved UL162 approval12 with seawater at -18oC, necessary to 
proportion effectively offshore. 
 


 


6.    F3 foams are incompatible for mixing with any other F316,23, so they 
cannot be mixed, which prevents mutual aid collaboration amongst platforms nearby 
during emergencies, even across different operators, which is currently the case. 
This is an important mutual aid consideration offshore, which would be lacking 
during any major fire emergency were F3s forced into use. 


 
 


7.    F3 studies conducted by US Federal Aviation Administration (FAA) in 
July 202224 confirmed that dry chemical powders (notably potassium bicarbonate 


widely used throughout aviation including helidecks offshore) reduced performance 
of all seven leading F3s tested under MilSpec and ICAO Level C protocols against 
two C6-AFFFs. This testing highlighted “Overall, none of the tested FFF 
candidates can be considered a direct replacement for AFFF without 
compromising the efficacy of fire extinguishment.” Also “All the tested FFFs 
exhibited reduced performance with the application of dry chemical. … Since 
dry chemical is a common auxiliary agent and many ARFF vehicles have dual-
agent turret nozzles, this quality may pose significant safety issues in a real-
world response.”…“Additionally, surface burning was a commonly observed 
trait of the FFF candidates that is typically not observed with AFFF.” This 
testing also confirmed “extinguishing the fire on the edges of the fire pans and 
preventing reignition in these areas was generally more difficult with the FFFs 
than the AFFFs. In the manual application evaluations, this difficulty was more 
evident and was amplified by the application technique and cohesivity of the 
foam blanket.” Testing confirmed F3s did best in over-rich (15%) MilSpec tests 
of 3% concentrate. 


  
 FAA reported24 that “A direct discharge into the pan or change in direction of 


application frequently caused fire reignition in areas of the pan that were 
previously extinguished or pulled the entire foam blanket away from other 
areas, causing reignition.” which could have serious consequences offshore as 
foam blankets are frequently disturbed and blown around changing their direction by 
wind. These test findings led to FAA issuing a Cert Alert (Oct.21)25 of public safety 
concerns confirming “…interim research has already identified safety concerns 
with candidate fluorine-free products that must be fully evaluated, mitigated, 
and/or improved before FAA can adopt an alternative foam that adequately 
protects the flying public. The safety concerns FAA has documented include: 


• Notable increase in extinguishment time; 


• Issues with fire reigniting (failure to maintain fire   
              suppression); and 


• Possible incompatibility with other firefighting agents,  
  existing firefighting equipment, and aircraft rescue   
  training and firefighting strategy that exists today at Part 139   
  air carrier airports.” 


      These same concerns similarly apply to helidecks offshore. 
 
 


8.    There is little research data on the effectiveness of F3 foams used 
within non-aspirated systems especially against wind, when sea water is used, 
i.e. Risk of failure increases significantly. NFPA’s Research Foundation reported in 
202026 that “[F3] Expansion ratios of 3-4:1 required double the density of 7-8:1 
expansion applications.” Existing fire systems equipment is integral to offshore 
structures and not easily removed, cleaned or replaced as it is designed specifically 
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to combat the problems of wind while effectively controlling fires fast. Space and 
weight restrictions apply offshore, so adding concentrate for higher application rates 
and heavier higher aspirating delivery devices (to be blown away by wind) is not a 
practical or economic option. This would result in likely unacceptable increases in 
exposure of lives to loss and increasing risk of catastrophic fires by removing vital 
existing protections delivering unacceptable risks of increased harm. 


 
 NFPA-RF also confirmed26 that (paraphrasing) ‘F3 was not a ‘drop-in’ 


replacement for C6 AR-AFFF even using freshwater as individual products 
varied significantly, making it difficult to develop ‘generic’ design 
requirements.’ This research also concluded26 “From an application rate 
perspective, the FFFs typically required between 1.5 to 3 times the application 
rates to produce comparable performance as the baseline AFFF for the range 
of parameters included in this assessment.”   There is no extra space or weight 
allocation for 2 or 3 times more foam volume on offshore platforms. There is also 
very little evidence of F3 effectiveness in major industrial fires and no evidence of 
F3 effectiveness offshore. 


 
 


9.     The current NFPA 403:2018 Standard for Aircraft Rescue and 


Firefighting Services at Airports32 Annex B.6 explains… “There has been 
limited full-scale testing of ICAO C foams, but tests to date have reflected 
extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 
gpm/ft2 (3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate 
requirement for AFFF meeting MilSpec in NFPA 403 is 40% higher.”  


 
 This raises a BIG question:  …Are alternative ICAO Level B/C F3s still 


effective at this low 40% safety factor under challenging operational 
conditions? …considerably less than existing double or triple safety factors 
currently used by ICAO Level C/US MilSpec approved C6-AFFFs?  


 
 Annex B.6 continues “Airports adopting ICAO foam concentrates should 


evaluate equipment requirements any time a switch to a new manufacturer of 
foam concentrates is considered. 


 
 Therefore, starting with 2018 edition of NFPA 403, the following application 


rates by test standard are used: 
 
 (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
 (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
 (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
 This is of particular concern to SEAC…and ICAO, when extensive comparative 


fire testing confirms F3s deliver inferior fire performance to C6-AFFFs and may 
require typically 2-3times higher application rates to even extinguish test fires on 
volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming NFPA’s 
recommendation for operational use at 7.5L/min/m2 or above for ICAO Level B 
approved F3s across EU (not 5.5L/min/m2 as currently)? This would add substantial 
exra foam storage on helidecks offshore where space and response times are at a 
premium when saving lives. We should also consider that F3s in Dubai were 
probably applied well above this 5.5L/min/m2 application rate, after F3 was found not 
to be working effectively, yet still extinguishment was unachievable and the aircraft 
burned out after 16 hours33. 


 
 Is it SAFE for Offshore platforms and European airports to be using ICAO 


Level B F3s at just 5.5L/min/m2 application rates, when NFPA 403:201832 is 
recommending ALL ICAO Level B approved foams be used operationally at 
7.5L/min/m2 minimum, as a requirement to avoid compromising risks to life 
safety? 
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 This also justifies a 10-year transition extension (with review) for Offshore 
Installations where helidecks are almost universally operated with personnel year-
round. 


 
 


10.  Aviation fire comparison33,34 


 This Dubai aircraft fire has direct relevance Offshore, because there are numerous 
helicopter flights transporting personnel to and from platforms, day and night, year 
round, in often difficult weather conditions, which were also faced in Dubai. This is 
placing unacceptably increased risks to life safety, particularly in storms and 
winter when F3s may be very viscous, even semi-solid, so unable to be 
proportioned effectively. This could prevent any rotary aircraft fire from being 
controlled or extinguished, leading to potentially catastrophic outcomes. 
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11.   Because of the tenacious way that fluorosurfactants can adhere to 
storage tanks, pipework and equipment, any transition to F3 is likely to be 
economically prohibitive. It is not just the cost of clean-outs to 1ppm and lacking 
performance, but equally importantly the substantial financial loss of offshore 
platform operation during required shut-downs, realistically for 2-3 weeks during 
retro-fits and clean-out, on every platform - cleaning, re-designing pressure losses, 
engineering changes to piping configurations, retro-fitting equipment, changing to 
larger delivery devices and re-commissioning to provide a system which probably 
does not deliver existing levels of safety protection. This would leave everyone on 
the platform exposed, more vulnerable to lives lost in major fire emergencies, which 
is socially and ethically unacceptable. The Norwegian Oil and Gas Association 
comments in SEAC’s draft opinion13 confirmed “these shut-down costs at 2million 
Euros/day per offshore platform”, a similar figure to that expected for a platform 
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shut down in UK’s offshore energy sector. This makes transitioning to F3 across all 
offshore installations (even a single one) prohibitively expensive, without providing 
guaranteed equivalent functionality to existing C6-AFFF-LF systems, nor proven 
effectiveness in major fires. 


 
 


12.   The EC’s Feb.2022 “Study on Decommissioning of Offshore Oil and 
Gas Installations”27 confirms that “In the EU, UK and Norway, an increasing 
number of offshore oil and gas operations are approaching cessation of production 
and decommissioning as further exploitation of the reservoirs is no more 
economically viable. Decommissioning is expected to accelerate due to the ongoing 
shift from fossil fuels to renewable and low-carbon energy sectors and the resulting 
decreased demand for oil and natural gas.” Also “Although decommissioning in 
the EU will not be completed until at least 2050, the costs are high now and it 
is estimated that €4.8bn will be spent in the EU-27 on decommissioning of oil 
and gas infrastructure in 2020-2030.” 


         It therefore seems unreasonable to expect offshore platforms due for 
decommissioning by 2030 to now undergo an F3 transition in 2028-9, involving 
exceptional unnecessary additional costs to the decommissioning which is 
uneconomic, disproportionate and unjustifiable. A 10-year extension would correct 
this oversight. 


   


13.   FAA Research calculating firefighting agent quantities for aircraft 


crash fires in 201243 found aircraft composite materials behave differently. It 


cautioned: 


•  There is also potential for re-ignition of a fuel fire from smoldering 
fuselage composites.” These are widely used in helicopters as well as fixed 
wing aircraft, so has relevance for offshore installations. 


• It referenced US Military graphite/epoxy/carbon fiber composite testing, finding 
“this composite would self-sustain combustion in as little as 2.5 minutes 
of exposure to an external pool-type fire. …The pool fire was easily 
extinguished in all tests. However, extinguishment of the composite 
combustion was not as easy. The surface flames were readily extinguished, 
but smoldering composite combustion was already established.”  


• “To extinguish …fire fighters applied a continuous stream of AFFF 
directly on the composite material. After applying AFFF for 3 minutes or 
more, the smoldering composite combustion was extinguished.” Such re-
ignition sources further expose F3 vulnerabilities, without vapour sealing 
additives. 


 


14.   The current NFPA 403: 2018 Standard for Aircraft Rescue and Firefighting 
Services at Airports44 Annex B.6 explains…  


•  “There has been limited full-scale testing of ICAO C foams, but tests to 
date have reflected extinguishments on Jet A within 1 minute at ICAO 
Application rates of 0.992 gpm/ft2 (3.75L/min/m2). The 0.13gpm/ft2 
(5.5L/min/m2) application rate requirement for AFFF meeting MilSpec 
in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still 
effective at this low 40% safety factor operationally? when 
considerably less than existing double or triple safety factors currently 
used by ICAO Level C/US MilSpec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates 
should evaluate equipment requirements any time a switch to a new 
manufacturer of foam concentrates is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following 
application rates by test standard are used: 


 
  (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
  (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
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  (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO when extensive comparative 
fire testing confirms F3s deliver inferior fire performance to C6-AFFFs and may 
require typically 2-3times higher application rates to even extinguish test fires on 
volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming operational use at 
7.5L/min/m2 or above potentially for ICAO Level B approved F3s (not 5.5L/min/m2 
as currently) – not only for helicopters on offshore installations, but also civil aviation 
fixed wing aircraft operations across Europe.  
 
Is it SAFE for European airports and heliports to be using ICAO Level B F3s at 
just 5.5L/min/m2 application rate, when NFPA 403 is recommending ALL ICAO 
Level B approved foam be used operationally at 7.5L/min/m2 to avoid 
increasing risks to life safety? Who is liable should a tragedy happen? 


 
 This justifies a 10-year transition extension (with review) for offshore installations 


where helidecks are almost universally operated, but also marine shipping with 
helicopters stationed or visiting (eg. cruise ships, research vessels, supply ships and 
others), plus civil aviation and defence.  


 


15.  Offshore sole sourcing of specific F3 alternatives will be a likely 
enduring problem, as quick AFFF replenishment is currently critical (which can 
involve other AFFF brands, providing they are listed to the same seawater at -18oC 
approval under UL16212,22). FAA’s Cert Alert in Jan 202323 confirms the New F3 
MilSpec 32725 warning label16 that ‘each F3 agent should not be mixed with others’ 
(even from the same manufacturer - (supported by manufacturers own 
recommendations30), which cannot be changed to avoid unexpected reactions, 
separation or premature performance issues in storage. Each system therefore has 
to be designed for a specific F3 agent, and disposed of similarly to AFFFs. 
Manufacturers also recommend31 “preventing entry of F3 to sewers and public 
waters.” NFPA Research Foundation’s 2022 Fire Service Roadmap15 endorses this 
“Although these new foams are being developed and implemented as 
environmentally friendly AFFF alternatives, the industry trends will require 
collection and disposal of these products in the same manner as AFFF is 
being handled today. So unfortunately, the ability to train with these foams 
will have the same cost burden as the legacy AFFFs requiring special facilities 
and waste containment/collection.” This could be a major issue even during or 
following smaller fires (as well as major fires), adding potentially severe delays and 
shut-down costs, before platforms could again become operational. F3s are widely 
regarded as also incompatible with other F3s and existing AFFFs.  


 
16.  Re-training ALL Offshore personnel (as everyone has to undergo basic 


fire training) to un-learn currently ‘instinctive’, semi-automatic 
emergency responses, adds huge cost 


 Re-training firefighters to do the opposite of what many have found instinctive over a 


life-time will be very challenging, time consuming and expensive as NFPA-RF’s 


Roadmap15 advises “As a result, innovative training approaches (e.g immersive 


reality approaches) should be considered/developed to more effectively and 


efficiently address the increased challenges of transitioning to these new 


products. Additional training resources will be required to address new foam 


alternatives (e.g., model procedures, model strategies or tactics with new 


foams, training facilities, equipment transition, etc.). Special education and 


training are needed for foam stewardship (e.g., why the transition is needed, 


why environmental contamination is important,” This training intensity, foam 


disposal and significant costs per firefighter have not been adequately considered in 


this restriction proposal so far. SEAC already recognises1 this “Some stakeholders 


(comment #3546, 3548, 3596, 3614) claimed that, further to technical costs, 
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they will also incur organisational costs (adapting firefighting related 


procedures) and re-training costs (since alternative foams can require new 


firefighting tactics and tools), and these have not been accounted for by the 


Dossier Submitter. According to one comment (#3548), these costs could 


represent 25% of substitution cost for big industrial installations” 


 To use F3s effectively requires gentle (not forceful) applications, well aspirated (not 
non-aspirated), slower (not rapid attack), requiring closer engagement with the fire, 
meticulously addressing every area of flames, and re-visiting to check for any re-
ignition before moving onwards in a painstaking, methodically focused manner, 
which is unfamiliar because of C6-foam’s flexibility and capability to quickly spread 
and vapour seal the volatile flammable liquid fuel’s surface (not possible with current 
F3s). This takes more courage, exposes firefighters to more risk, more heat stress, 
goes against natural instincts to stay further back. It requires a very different mind-
set from their current training for fast, sweeping foam delivery onto pool fires, 
applied from as far back, in as safe an area as possible, to achieve rapid 
knockdown and extinguishment to deliver a rapid rescue of casualties, prevent 
spread and escalation, and get back to safety – ‘job done’! …But it may not be ‘job 
done’ using F3s, despite every effort being made and no fault of the firefighters 
involved, the evidence confirms F3s lack necessary resilience offshore, so it could 
be ‘job undone’…leading to more damage, more danger and potentially more 
catastrophic outcomes. 


 
 NFPA-RF’s 2022 Fire Service Road Map15 on ‘lessons learnt and tactics’ confirms 


“Specifically, one pass of a stream of AFFF typically extinguished all the fire in 
application, including on the far side of smaller obstructions. Conversely, the FFFs 
tended to leave small holes in the foam blanket and needed more agent to 
extinguish all of the obstructed fires. In short, the FFFs typically took two 
passes of foam application to match the single pass of AFFF explaining the 
1.5-2 times longer extinguishment times. …As a result, these conditions could 
have been even more pronounced if the tests had been conducted with a 
flammable liquid like gasoline.  … pre-fire planning and training will be key to 
successful implementation/deployment of these products going forward.” 
Such re-training will be time-consuming and expensive, because it has to be very 
realistic. To achieve the best from F3s is counter-intuitive to conventional firefighter 
training and is not instinctive for any individual wanting to get the ‘job done’ and get 
back to a safer place. It will take many attempts on real fires for every firefighter, 
before the required technique is mastered and confidence slowly grows with 
application success. This will also require frequent on-going ‘refresher’ training to 
ensure firefighters do not lapse back into ‘old ingrained ways’ which could put theirs, 
and others, lives on the line, with increasing risk of catastrophic fires occurring more 
frequently. 


 
 Such comprehensive training should only be embarked upon, once independent 


comparative fire test data confirms a high degree of functional fire performance 
equivalency is possible using F3 alternatives, to adequately protect firefighter lives 
operationally. This is demonstrably far from the case currently and seems likely to 
continue for the foreseeable future. It also seems not to have been adequately 
considered, or costed in the Socio-Economic Assessment, by the Document 
Submitters of this PFAS foam restriction proposal. Yet it is a substantial extra 
cost burden which will be disproportionate to any perceived benefit in several 
sectors, including offshore installations. 


 
17.  In the case of F3 transitioning offshore the evidence presented confirms the 


currently proposed review period is far too short at 5 years. Because the 
consequences of reduced fire safety when using F3 could be disastrous, SEAC 
considered that review of the substitutional status should occur after 10 years (with 
review) for Seveso III establishments13 (mostly using freshwater). SEAC also 
suggested a review to clearly identify whether F3 alternatives are capable (after 10 
years) of delivering equivalent functionality, or not. The severity of challenges 
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offshore outlined in this submission (including seawater, non-aspirated delivery 
devices, extreme winter temperatures) and the catastrophic consequences of 
inadequate functionality justify the same Seveso III transitional 10-year period 
(with review) should also be applied to the similarly high risk offshore sector. 
This would seem to be essential to adequately protect lives on these confined 
high risk hazardous installations offshore. It is important to note this 
comprehensively includes all parts of offshore operations, including types of drilling 
rigs, jack-ups, production, exploration and accommodation platforms, associated 
helidecks, FPSO (Floating Production, Storage and Offloading) vessels and all other 
vessel types used offshore for tug, supply and operational duties. 


 


18.   SEAC’s draft opinion13 makes clear (p41) that “SEAC also underlines, as 


noted above, that transition times should ensure the avoidance of additional 
risks to human health and the environment from increased risk of fire 
damage.” The evidence is clear that this objective cannot be achieved by existing 
leading PFAS-free (F3) foams, as extensive comparative fire performance data 
confirms. There are no 1% F3s listed or approved for seawater use at the low 
operating temperatures often experienced in European offshore waters down to -
18oC during winter, particularly using non-aspirated delivery devices.  


 
19.  In summary: Advantages of transitioning to F3s offshore are currently 


NONE. Any anticipated environmental benefit from preventing small amounts of 
C6-PFAS discharging into the sea are likely to be offset by increased smoke from 
extended fire durations and likely increased spread/incident escalation; increased 
fire breakdown products released including toxic, carcinogenic substances and 
PFAS from other uses; more foam used during higher F3 application rates delivering 
slower fire control; increased risk of catastrophic fires occurring; greater risk of lives 
lost; greater resulting offshore and environmental damage. 


  
 Disadvantages of transitioning to F3s offshore are numerous, 


including: 
• Increased risk of fire escalating out of control. 


• Very high impacts of single catastrophic event to humans and our 
environment. 


• Demonstrated impaired functionality from poor F3 fire performance, 
particularly using seawater and forceful, non-aspirated delivery devices 
required offshore to overcome wind. 


• Reduced proportioning accuracy/reliability due to viscosity issues, 
particularly at low winter operating temperatures of -18oC. 


• Most F3s suffer attack and premature collapse from Dry Chemical 
powder applications, regularly used offshore, particularly on helidecks. 


• Disproportionate shut-down costs to allow transition, including system 
clean-out, re-engineering, retro-fitting equipment for an F3 transition, re-
commissioning, re-training, when existing protections are compromised -
placing lives under increased risk of harm. 


• Disproportionate when increasing decommissioning of offshore 
installations are scheduled by 2030. 


• Current evidence confirms F3s are not capable of effective operation 
using seawater with non-aspirated devices at winter operating 
temperatures experienced of -18oC in North and Baltic Seas. 


 
 


D. Conclusions 


 This fundamental gulf in current F3 fire performance compared with existing C6-
AFFF-LF on widely used flammable fuels, particularly when seawater and non-
aspirated applications (to combat wind) are integral to most offshore platforms. This 
explains why it is imperative that high performing  C6-AFFF-LFs (Low Freeze 
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protected to -18oC) approved under UL16212,22 are allowed to remain available for all 
offshore applications for at least 10 years with review (not the 5 years proposed) as 
a crucial step towards a successful transition. This enables avoidance of 
compromised life safety and inferior critical infrastructure protections for this very 
challenging sector, because of added congestion, constraints, complexities, 
challenges and criticality of tight time restrictions on foam’s fire control 
effectiveness. This matches or even goes beyond those challenging but realistic fire 
scenarios already recognised by SEAC at Seveso III sites13.  


        This is particularly due to the confined and congested spaces, seawater use, high 
winds requiring non-aspirated applications, low operating temperatures, proximity of 
fuels and helicopters to workstations and accommodation areas, all factors 
demanding rapid extinction of any fire developing. This critically requires current 
fast, flexible, effective and reliable action from the firefighting foam system under 
wide-ranging, often extreme incident and temperature conditions to gain rapid 
control and extinguishment. This is particularly relevant because accommodation 
areas and helidecks are usually adjacent to high risk oil/gas exploration and oil/gas 
production areas on these tightly congested platforms and installations.  


 Disproportionate F3 transition costs for platforms facing de-commissioning by 2030 
(4.8billion Euros have been allocated by EC for offshore installation 
decommissioning before 203027) should also be avoided, particularly when this 
seems neither economically viable nor socially responsible if existing fire and life 
safety protections are likely to be compromised and downgraded by such an F3 
transition, as the current evidence suggests. 


        Offshore extension to a 10-year transition (with review) also allows foam 
manufacturers more time to develop improvements in F3 capability, potentially 
uncovering important new ingredients that could address these currently 
unachievable fire performance targets for F3s of the future. 


        As a result of the evidence provided above, ie. use of more varied and volatile fuels 
(than common test fuel heptane), unavoidable use of seawater, necessity of forceful 
and non-aspirated applications to combat wind, preventing more gentle application 
of higher aspirated foam expansion systems from being effective in offshore 
firefighting systems, plus imminent decommissioning of many offshore installations, 
so the number will be much smaller in 10 years. This combined evidence 
confirms that Offshore installations require at least the same 10 yr transition 
period (with review) as Seveso III sites (possibly longer) since major incidents 
could more easily become catastrophic with serious loss of life because F3s 
are not shown equally effective under commonly challenging, realistic and 
credible major fire events offshore. 
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FIA & Euralarm jointly make this submission to ECHA, regarding the SEAC (Socio-Economic Assessment 


Committee) draft opinion on the proposed restrictions of PFAS in firefighting foams in support of their 


members and the fire safety community.  


 


This submission provides evidence for an extension to the proposed transition period for the following 


applications identified in the restriction proposal. 


• Offshore Installations 


• Defence 


• Civil Aviation 


• Bulk Flammable Liquid Storage / Transportation 


• Marine Shipping 


• Neighbouring establishments to Seveso III sites 


And propose the following amendments to the transition periods. 


 


Key Sector Proposed transition periods 
are too short, risking disasters 


Essential transition periods 
required (to avoid 
catastrophic fires and lives 
lost unnecessarily) 
 


Offshore Installations 5 years At least 10 years (with review) 


Defence 5 years At least 10 years (with review) 


Civil Aviation 5 years  10 years (with review) 


Bulk Flammable Liquid 
Storage / Transportation 


5 years  10 years (with review) 


Marine Shipping 3 years  10 years (with review) 


Neighbouring establishments 
to Seveso III sites 


5 years  10 years (with review) 


 


We note that SEAC already acknowledges important concerns that several of the proposed transition periods 
are too short, as the draft opinion states (Section 1.2, p9-10)1 that “Regarding the transition periods 
proposed by the dossier submitter, SEAC considers that some transition periods may need to be extended, 
however, SEAC lacks detailed enough information to recommend a specific length.” 
 


The accompanying ECHA Information Note2 specifically mentions several, but avoids Defence, mentioned 
elsewhere in SEAC’s draft opinion1 “…it was highlighted that there are challenges for firefighting in the 
military sector that go beyond civilian needs, which are related to the transport of explosives and 
ammunition. The presence of these products poses greater risks to security and require the highest level of 
efficiency in fire extinction and in the prevention of fire restart (comment #3583). It was also highlighted 
that during a military deployment, fire suppression must be highly efficient and reliable, so that 
firefighting personnel can quickly withdraw to protect themselves from hostile threats.”  
 
 







 


 


 
 
 
 
 
 
 
For this reason, we believe that Defence should be included in the extended transition periods as well as Civil 
Aviation, marine shipping and storage and distribution terminals and will provide evidence to support this. 
 
FIA and Euralarm members generally share SEAC’s draft opinion view: “concern that the transition times 


proposed by the Dossier Submitter might not be sufficient to ensure the development, full testing and 


adoption of alternatives suitable for the most challenging types of fires. We therefore suggest that extending 


the transition periods would be the most suitable solution for Health & Safety and environmental reasons. 


 


HAZARD CONSIDERATIONS for six sectors: justifying extension to 10-years (with review): 
 
1. OFFSHORE INSTALLATIONS: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• inability of F3 re-design to meet existing fire protection requirements because of seawater 


use3,39. 


• high winds prevalent (almost constant offshore), preventing aspirated foam delivery to target 


hazard. 


• extreme winter operating temperatures (down to -18oC in North Sea and Baltic hence required 
UL162 seawater listing at -18oC4,5).  


• higher application rates and larger storage required by F3s6,7 cannot be accommodated due to 
space and weight limitations. 


• forceful, non-aspirated application is critical to ensure the target hazard is adequately controlled 
(due to severe wind effects)6,8. 


•  lack of mutual aid flexibility - different F3s cannot be used as F3 system designs dedicated to a 


specific F3 agent1,9,10. This could have major implications of inadequate re-supply following a fire 


event. Currently foam can be used from an adjacent platform operated by a different Co. in an 
emergency. 


• Variety of flammable fuels stored and used1,3,6 on these offshore installations (incl. crude oil, 
condensate, Jet A1, methanol, diesel) increases difficulty for a single F3 to be adequately effective 
on all fuels. 


• excessive and disproportionate costs of ‘down-time’ which incurs major production losses1 
while complex transitional clean-outs, re-engineering, retrofitting, re-commissioning – with result 


still unlikely to meet existing life safety protections. 


• Disproportionate costs of transition1 and intensive re-training1 when significant Installations are 
scheduled for decommissioning by 203011.  


• lack of existing relevant offshore approvals4,5 (typically UL162 seawater at -18oC, using forceful 
non-aspirated delivery devices). 


• lack of verified fire performance during actual realistic challenging major fires12-31.  
 
 
  







 


 


 
 
 
 
 
 
2. DEFENCE: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Munitions storage, use and rapid ‘cook-off’ (i.e. heated to point of detonation, typically in 
around 30secs) occurs faster than any evidence of current F3s extinguishment capability12-20,9,32. 
Presence of munitions poses ever present threats of greater security risk, requiring the highest 
level of efficiency in fire extinction, prevention of escalation and fire re-involvement32. 


• Water required from diverse range of sources3,5,32,39 - potable fresh, muddy rivers, 
dams/reservoirs, seawater, brackish estuaries, saline boreholes, salt lakes, hot springs, all could 
be required for foam generation during operational duties. 


• Wide range of foam making devices required3,5,6, 8,32 including forceful standard water nozzles 
(non-aspirated 3-4:1) and aspirated low expansion foam nozzles (5-7:1) below the generally 
recommended gentle >7:1 requirement for most effective F3 use. 


• Diverse range of proportioning devices in use4,5, mostly designed for Newtonian foams (AFFF, FP, 
FFFP) whereas most F3s are more viscous, potentially resulting in incomplete mixing 
(globularisation) or potential ‘lean’ under-induction, particularly at lower temperatures, which 
could negatively impact effectiveness, placing lives in danger. 


• Wider range of operational temperature and wind conditions5,32 from sub-Arctic -18oC or below 
(when most viscous F3s are solid), up to semi-desert conditions (≥ 40oC) where fuels can become 
more volatile when exceeding their flashpoint, ignitable from incandescent materials and/or 
smoldering composite materials (e.g. Jet A1 flashes at 38oC), reducing effectiveness of some 
foams. 


• Wider range of high-performance military grade fuels7,8,34,36 rocket propellants, assorted 
munitions, polar solvents, gasoline, Jet A, diesel and other special fuel hazards for which F3s have 
no track record. 


• Required use in often congested, confined and hazardous spaces1 (weight and space constraints) 
with fire system integration into the fabric of high-value assets across Services (e.g. jet fighters, 
transport aircraft, helicopters, naval ships - aircraft carriers to submarines, armoured vehicles, 
hardened aircraft shelters, port areas, military and supply bases etc.) potentially prohibiting the 
current quick, easy, flexible, reliable and effective fire extinguishment (if F3s were used), 
particularly when under enemy attack. 


• During military deployments, highly efficient and reliable fire suppression is critical32,34-37, 
enabling firefighting personnel to quickly withdraw, adequately protecting themselves from 
hostile threats and aggressor attacks. 


• Prohibitive modification costs and ‘down-time’ likely required (similar to Norwegian Offshore 
Oil and Gas Industry)1 for re-engineering, retrofits, cleanouts, re-commissioning etc. are likely 
disproportionate to any benefit, particularly when test evidence confirms existing proven 
effective fire protection systems may be compromised by this change.  


• Interchangeability of foams (between allied Nation Services, e.g. EU, UK, NATO, Australia, US or 
UN Peace-keeping forces (F3s are not mixable or changeable,3,5,6,32,33 as specific systems are 
designed and dedicated for a specific F3 concentrate only, as SEAC’s draft opinion1 also explains 
“Fluorine-free foams behave differently compared to PFAS-containing foams and show more 
variability in their performance. Therefore, they seem to be more specific to different types of 
fuel or water (Dahlbom S. et al., 20223), which complicates the management of fluorine-free 
foams by firefighting services and their co-operators, also making more uncertain the 
effectiveness of alternatives on the very wide range of fuels and flammables that can be found.” 







 


 


 
 
 
 
 
 
• Increased risk to personnel safety, incidence of catastrophic fires may increase12-31 and extra 


asset damage or destruction from fire events is more likely were F3s to be used in this challenging 
environment where effective speed is critical. 


• F3 alternatives do not achieve speed and reliability required of existing C6-AFFF critical fast 
response32, delivering essential safety (under MIL-PRF 24385F, not new F3 Mil Spec MIL-PRF-
32725). 


• F3s cannot be mixed in storage with any other F39,10 (even same manufacturer) or existing AFFFs, 
damaging current critical operational flexibility. 


• No evidence currently proving F3s can provide equivalent fire and life safety protections12-31 - 
without higher application rates, large foam storage, gentler delivery, higher aspirations (>7:1 
expansion), potable drinking water and dedicated ‘single sourced’ F3 agent.  


• No track record of F3 success during challenging operations12-31, so remains a ‘proto-type’ 
concept, unjustifiable for implementation as endangers lives. 


 
3. CIVIL AVIATION: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Passenger aircraft represent confined spaces, requiring quick and effective fire control to enable 
passengers to evacuate32,34-38. 


• High volumes of passengers are quickly exposed to danger from smoke and fire35-38, unless fast 
effective reliable, proven fire control and extinguishment are achieved. 


• Passengers can die from excessive toxic smoke inhalation in around 3 minutes of exposure35-38, 
so speed and reliability are critical to avoiding catastrophic fires, which F3s have demonstrated 
may not be achievable under challenging conditions. 


• Depending on the crash situation and injuries sustained, surviving passengers may face limited 
opportunity and delays evacuating from burning aircraft, increasing risk of being overcome by 
smoke35-38. 


• Unavoidable delays from damage/obstructions to exits21,22,38, injured passengers, those with 
existing disabilities, parents with babies or toddlers can all slow evacuation, preventing escape 
and increasing risks of being overcome by toxic smoke inside the fuselage, or fire entering the 
aircraft interior with people still on-board. 


• Sometimes safety dictates it may be safer for passengers to remain confined inside22,38 the 
aircraft assuming the fire will be extinguished externally, which may not be the case with F3s, as 
evidenced with the Boeing 777 fire in Dubai, Aug.2016. 


• Aviation fires can spread rapidly32-38,21,22, with risks increasing for wide bodied aircraft (e.g., dual 
tier -A380s where high volumes of 500+ passengers may be present). 


• Escalation can occur rapidly, sometimes driven by high winds. 


• Re-ignition is also increasingly likely with F3s from smoldering composite materials which Naval 
research37 confirms are particularly difficult to extinguish.  


• Many aircraft firefighters for their own safety require forceful application of non-aspirated 
foam spray (at typically 3-4:1 expansion3,21,22,32-38) to reach the target areas while maintaining a 
safe distance for their own protection. F3s have demonstrated an inability to provide such critical 
protection. 


 
 
 







 


 
 
 


 
 
 
 
4. MARINE SHIPPING: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Seawater use for firefighting, proven less- or in-effective3-5,8,32-39 when F3s are used. 


• Vessels carry wide ranging bulk flammable fuel cargos3-6,33,36,37 which may change with different 
voyages including hydrocarbons and polar solvents. 


• Confined spaces, fire systems integral to the fabric of these vessels1, weight and space 
constraints for modifications likely prevent accommodating higher volumes of less effective F3s. 


• Increased risk of fire escalation on-board ships as confined spaces1. 


• High winds and rough seas often provide challenging conditions for firefighting, unlikely to favour 
F3 usage9,32. 


• Forceful non-aspirated application often necessary due to effects of wind. 


• Increased risk of escalation disabling the vessel3,6,33 and causing life loss or severe injury to 
personnel, were F3s to be used. 


• Fires could cause disablement such that life raft evacuation becomes the only option, which may 
bring extra life safety hazards, particularly if fuel is leaking from the ship onto the sea, which may 
also be on fire.  


• Lack of mixing flexibility, one F3 with another9,10,33 prevents top up of systems with other similar 
F3 agents after a fire at sea in next port of call (which is commonly required with existing C6-
AFFFs and Fluoroprotein foams [FPs]). Different F3s cannot be used, as F3 system designs 
dedicated to a specific F3 agent, which may not be available at the next port of call. Delays 
waiting for an appropriate agent could cause disproportionate extra costs over several years 
operation. 


 
5. BULK STORAGE & TRANSPORTATION by road, rail, ship, pipeline: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Wide ranging bulk flammable fuel cargos3-8,33, covering hydrocarbons (crude oil, condensate, 
naphtha, gasoline, E10 (gasoline with 10% ethanol added), Jet A1) and polar solvents (including but 
not limited to ethanol, methanol, other industrial alcohols, ketones like acetone, ethyl amine, 
acrylonitrile, propylene oxide, MTBE etc.) for which F3s do not have approvals or a track record of 
effectiveness. 


• Increased risk of fire escalation42,43 particularly in congested tank farms where several tanks may be 
within the same bunded area. 


• Forceful non-aspirated or semi-aspirated applications often necessary to reach inaccessible tanks 
and combat effects of wind and updrafts, likely beyond the functionality of current F3’s proven 
ability. 


• Deep seated fires and deep fuel pools in bunded areas40-43 are often more difficult to extinguish due 
to fuel pickup from plunging effects of foam delivery by large monitors, challenging for F3s 
potentially delaying fire control and increasing risk of escalation. 


• Fire damage to valves and flange seals can cause sudden fuel volume increases and fire intensity 
inside bunded areas, which could spread to adjacent tanks and/or distribution/off-loading areas, 
requiring a speed, efficiency and reliability not evidenced by F3s currently. 


• Lack of mutual aid flexibility with neighbouring facilities9,10- cannot use different F3s, as F3 system 
designs dedicated to specific F3 agent33. 


 







 


 
 
 
 
 
 
 
6. NEIGHBOURING ESTABLISHMENTS (to Seveso III sites): 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Increased risk of fires spreading from neighbouring facilities into Seveso III sites1 if not quickly, 


effectively and reliably controlled and extinguished, as currently. 


• Wide range of flammable fuels and processing3-8 concentrated around key Seveso III sites like 
refineries, can increase escalation risks, particularly if these neighbours are using less effective, 
slower more gently delivered F3s, when speed and effectiveness are critical to keeping the Seveso III 


site safe from involvement. 


• Fast, reliable, and flexible extinguishment required through a wide variety of aspirated and non-


aspirated/semi-aspirated discharge devices3-8,33-38 to reach inaccessible areas effectively. 


• Lack of mutual aid flexibility9,10 as currently neighbouring sites use compatible agents to Seveso III 
sites, to be able to share foam resources in any major fire emergency. This may not be appropriate 


with specific F3s dedicated to specific system design applications. 


• Saltwater ring mains are used for fire water supply at some neighbouring sites3,39, especially where 


major Seveso III refineries/tank storages are coastal and use seawater fire mains themselves. These 
could be ring main extension ‘spurs’ into neighbouring establishments. 


• Deep pool fuel fires in bunded areas are often more difficult to extinguish due to fuel pickup from 
plunging effects3-8,33-38,42,43 of foam delivery by large monitors, increasing risk of fire spread to other 
areas, particularly were F3s to be used. 


 
A range of similar challenges occurs in all six of these key sectors across the EU and internationally, which 
fully justifies an extension to a 10-year transition period with review. The evidence from recent comparative 
fire testing (provided below) verifies these concerns as current leading alternative F3s lack equivalent 
functionality to the more environmentally benign C6-AFFFs currently in use, which places lives under 
increased danger unnecessarily in these six sectors and increases the risk of catastrophic fires occurring more 
frequently.  
 
SEAC already recognises1 that fire performance is the key issue from ECHA’s previous PFHxA submissions 
confirming “SEAC notes that during the evaluation of the PFHxA restriction proposal it was stated in many 
comments from industry stakeholders that the cost of the alternatives is not the issue, but performance is.” 
It also agrees in this draft opinion (p41)1 that “SEAC also underlines, as noted above, that transition times 
should ensure the avoidance of additional risks to human health and the environment from increased risk 
of fire damage.”  Also “In relation to the defence sector, SEAC recognizes that some scenarios lack suitable 
alternatives, and finding such alternatives could be specifically challenging considering the specific 
settings.” As they do for the five additional sectors identified in Table 1 above. Continuing1 that “potential 
very high impacts of even a single catastrophic fire on human health and the environment, the 
proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are 
currently.”  This also justifies 10-year extensions for these six specific sectors, based on SEAC’s own 
assessment and the extensive scientific evidence following, which backs up these important dangers. 
 
 
 
 
 
 







 


 
 
 


 
 
 
 
Evidence supporting a 10-year transition (with review) for these six specific sectors (Offshore, Defence, 
Aviation, Shipping, Storage and Transportation, Neighbouring facilities) follows: 
 
Clear evidence that SEAC’s important objective1 of reducing risk ‘as low as currently achieved’, cannot be 
provided by existing leading PFAS-free (F3) foams follows3-43. Only continued use of existing C6-foams, 
including C6-AFFFs can provide the performance necessary to save lives until F3s are further developed to 
provide equivalent functionality, which is likely to take at least a further 10 years. Intensive development in 
F3s has come a long way, but that has already taken 23 years of focused incremental improvements, and ‘we 
are still not there yet’ – there is a considerable journey until we arrive at equivalent functionality in any of 
these six sectors.  
Extensive comparative fire performance test data confirms this beyond any doubt, as provided by this key 
evidence: 
 
1. NFPA’s Research Foundation ‘Evaluation of F3s report’ in 20206 found that:  


• “Fires involving boiling flammable liquids are much harder to extinguish than fires that are combatted 
prior to the transition into boiling.” – implying fast effective agents deliver a benefit over slower less 
effective F3s. 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapours to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film of the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “Expansion ratios of 3-4:1 required double the density of 7-8:1 expansion applications [using F3s].” 
Existing fire systems equipment is often integral to Offshore, Defence assets, Ships and other 
transportation methods, including fire trucks. Such systems are not easily modified, cleaned or 
replaced as it is designed ‘built-in’ for specific operating conditions, to deliver effective fast fire 
control. Space and weight restrictions apply, so adding extra concentrate for higher application rates, 
heavier and larger higher aspirating delivery devices (potentially suffering foam blown away by 
wind/motion) is not an economic or practical option. This could result in unacceptable increases in 
exposure of lives to loss and increasing risk of catastrophic fires occurring more regularly.  


• “During the Type III [forceful] tests, the FFFs required between 3-4 times the extinguishment 
density of the AR-AFFF for the tests conducted with MILSPEC gasoline and between 6-7 times the 
density of the AR-AFFF for the tests conducted with E10 gasoline.” 


• “For the FFFs [F3s] in general, the firefighting capabilities of the foams varied from manufacturer 
to manufacturer making it difficult to develop “generic” design requirements.” 


• Paraphrasing a report section… ‘F3 was not a ‘drop-in’ replacement for C6 AR-AFFF even using 
freshwater as individual products varied significantly, making it difficult to develop ‘generic’ design 
requirements.’  


• “From an application rate perspective, the FFFs typically required between 1.5 to 3 times the 
application rates to produce comparable performance as the baseline AFFF for the range of 
parameters included in this assessment.” There is no extra space or weight allocation for 2 or 3 
times more foam volume in many Offshore, Defence, Marine, assets, Aviation fire truck even. There 
is also no known evidence of F3 effectiveness in these sectors. Defence (which works with knowns, 
not ‘unknowns’ wherever possible) is a prime example. This makes proposed use of F3s largely 
untenable Offshore, by Defence and Shipping, fire trucks etc. on Workplace Health and Safety 
grounds alone.  







 


 


 
 
 
 
 
2. US Naval Research Laboratory (NRL) Jun. 20197 research on different fuels had already found that:  


• Four leading commercial F3s required between 2.5 times more and over 6 times more F3 than the 
benchmark C6-AFFF, when required to extinguish gasoline fires in 60 secs. (Still inadequate for 
Defence, as US Mil Spec requires extinguishment on gasoline within 30secs to avert munitions ‘cook 
off’.) These differences widened as extinction speeds became faster.  


• Further investigation showed “Individual major components of gasoline were tested, and the 
aromatic components were determined to be the source of this difficulty in gasoline fire 
suppression.” Essentially the aromatics extracted surfactants from the F3, prematurely attacking 
the foam blanket. These aromatics are absent in the widely used fire approval test fuel heptane but 
do occur at lower concentrations in Jet A1 aviation fuel, probably explaining why F3s often struggle 
extinguishing fires involving Jet A1, seeming to cause persistent edge flickers (ICAO extended their 
extinguishment time to 120 secs in 2014 - from 60secs previously).  


• Most current international approval ratings (e.g., EN1568-3, ISO7203-1, UL162, Lastfire, FM 5130, 
IMO) seem to provide a distorted ‘better than reality’ impression of F3s ability on flammable fuels 
like gasoline, because they use the easier test fuel heptane, which is rarely if ever stored or used in 
bulk, particularly offshore, by defence, aviation, shipping, other transportation etc.  


• This research suggests that at higher ambient temperatures these aromatics would be more volatile 
and actively vaporising from the fuel, making the fire more intense and difficulty to extinguish, while 
also diffusing into theF3 foam blanket, potentially leading to premature collapse or re-ignition 
(particularly relevant to Jet A1 –flashpoint 38oC - in hot summers).  


 
3. US Naval Research Laboratory’s (NRL) 2020 report8 on F3 fire testing over a Mil Spec 28ft2 (2.6m2) pool 


fire of gasoline confirmed:  


• “Performance of the fluorine-free foams improved when the fuel was switched to heptane and when 
the solution application rate was increased from 2 gpm to 2.5 gpm with both fluorine-free foams 
extinguishing the [heptane] fire in 31 seconds.”  


•  “A significant improvement in fire suppression over gasoline was not seen for the fluorine-free foams 
when the liquid application rate increased from 2.5 to 3 gpm.”  


•  “The inability of the foams and concentrates to meet critical extinction and property metrics for 
military qualification testing indicate the difficulties of utilizing these commercial products for 
Navy operations [i.e., whenever saline water used].” This similarly applies to Offshore and shipping 
sectors. 


 
4. (Australian 2021 seawater compatibility research Dlugogorski and Schaefer)39 confirmed: 


•  “the chemical compatibility with sea water is related to the formation of the specific ionised 
species that combine with divalent alkaline-earth metal cations to form ionic assemblies in the 
premix (solution made by mixing foam concentrates with water). These species arise at high pH 
values that are characteristic of sea water.” 


• “For foam concentrates that satisfy the necessary condition of chemically compatible with 
seawater, the physical effect usually improves the foam quality and the fire-suppression 
performance of AFFF.” This is not found to be the case with most PFAS-free foams without 
fluorosurfactants present. 


• These essential benefits are critical in the defence sector to deliver reliable and rapid fire control 
within the 30 secs ‘cook-off’ time for munitions, which is not currently available from PFAS-free 
foam (F3s) alternatives. It also strongly relates to Offshore installations and shipping. 


 







 


 
 
 
 
 
 
 
 
5. US Dept. Energy’s 2020 Battelle research44 assessed seven commercially available PFAS-free Foams 


(F3s) finding : 


• F3 viscosity up to 90,000centistokes were possible, although significantly reduced in warmer 25oC 


conditions. This is not representative of most commonly occurring Offshore or Defence operational 


conditions, nor many sectors in EU during winters. This has potential to cause reduced proportioning 


or potentially complete blockage at low operational temperatures, preventing effective fire control. 


• Only 3 of the 7x F3s were able to pass Mil-Spec’s burnback test, increasing the risk of flashbacks and 


re-involvement of the fire.  


• In corrosion testing, 4 of these 7x F3s attacked Cupro-Nickel, one of which also attacked Bronze, 


materials generally used for their resistance to seawater corrosion. 


 
6. Test findings (formally reported in Jul.2022 below) led to FAA issuing a Cert Alert (Oct.21)35 of F3 public 


safety concerns confirming: 


• “…interim research has already identified safety concerns with candidate fluorine-free products 
that must be fully evaluated, mitigated, and/or improved before FAA can adopt an alternative foam 
that adequately protects the flying public”. 


• “The safety concerns FAA has documented include: 
o Notable increase in extinguishment time; 


o Issues with fire reigniting (failure to maintain fire suppression); and 


o Possible incompatibility with other firefighting agents, existing firefighting equipment, 


and aircraft rescue training and firefighting strategy that exists today at Part 139 air 


carrier airports.” 


 


These concerns similarly apply to many Airforce applications, Army helicopters use, Naval aircraft 


carriers and helicopter uses, as well as Civil Aviation, Offshore, some shipping etc. 


7. US Federal Aviation Administration (FAA), July 2022 Fluorine Free Foam Testing Report TC22-2336 
confirmed:  


• “The gasoline fires were significantly more difficult to extinguish and more volatile in their 
reactions to foam applications. Flareups, fuel pickup, and surface burning were more commonly 
observed in the gasoline fires compared to the Jet-A fires.” 


• “None of the FFFs [F3s] evaluated had an equivalent extinguishing performance to AFFF. …All the 
other Jet-A fuel fire scenarios resulted in extinguishment times of FFF candidates significantly 
slower than AFFF.” 


• Despite 2x F3s being ICAO Level C approved, no F3 passed the ICAO C tests - indoors or outdoors 
with FAA. 


• F3s did best in over-rich (15%) tests of 3% concentrate. 


• Dry Chemical powders (notably potassium bicarbonate widely used throughout aviation, defence, 
offshore, some shipping internationally) reduced performance of all seven leading F3s tested 
under Mil Spec and ICAO Level C11 protocols against two C6-AFFFs.  


 







 


 
 


 
 
 
 
 
• 5x leading F3s were tested for Fluorine by an independent laboratory, recording high 10-87ppm 


TOF (Total Organic Fluorine) levels by FAA, using US EPA 537.1 method48. This ridicules Mil Spec’s 
1ppb PFAS limit, far below ECHA’s more practical and measurable 1ppm PFAS limit – STILL 
significantly exceeded. 


•  “All the tested FFFs exhibited reduced performance with the application of dry chemical. … Since 
dry chemical is a common auxiliary agent and many ARFF vehicles have dual-agent turret nozzles, 
this quality may pose significant safety issues in a real-world response.” 


•  “Additionally, surface burning was a commonly observed trait of the FFF candidates that is 
typically not observed with AFFF.”  


• “Extinguishing the fire on the edges of the fire pans and preventing reignition in these areas was 
generally more difficult with the FFFs than the AFFFs. In the manual application evaluations, this 
difficulty was more evident and was amplified by the application technique and cohesivity of the 
foam blanket.” This confirms F3 use would become harder as pool fire sizes increased, and is 
directly relevant to the need for rapid, effective first aid firefighting to prevent risk of escalation in 
these six sectors.  


•  “A direct discharge into the pan or change in direction of application frequently caused fire 
reignition in areas of the pan that were previously extinguished or pulled the entire foam blanket 
away from other areas, causing reignition.” which could have serious consequences as foam 
blankets are frequently disturbed and blown around changing their direction by wind, on land and 
especially offshore.  


• “Overall, none of the tested FFF candidates can be considered a direct replacement for AFFF 
without compromising the efficacy of fire extinguishment.” 


 
 
8. Sweden’s Research Institute (RI.SE) (Dahlbom, 2022)3 conducted extensive fire performance testing on 


eleven F3s. It concluded:  


• “Testing in seawater generally prolonged [F3] extinguishment times or prevented 
extinguishment.”  


• When seawater was used only two F3s extinguished (2min47s and 4min11s), nine F3s did not 
extinguish (EN1568-3).  


• “This is assumed to be due to interactions with the fuel causing rapid breakdown of the 
firefighting foam.”  


• Only 3 of these 11xF3s using freshwater were found to extinguish ICAO Level B in under 2 mins 
requirement, 3 did not extinguish at all.  


• None of 11x F3s when forcefully applied, extinguished EN1568-3 [heptane] within required 
1min30s. Only 5 extinguished (best 2min30s, worst 5min 35s), 6 did not extinguish. 


• “The more forceful [F3] application, the greater the fuel pick-up.” Emphasising the importance of 
gentle applications with F3s, which is not possible or usually effective offshore, defence, aviation, 
and most transportation. 


• ” If the foam breakdown or fuel pick-up is too large, extinction times may instead be longer. … a 
higher heat flux increases the firefighting foam breakdown.” 


• “The fuel flashpoint could be an indicator of the complexity of firefighting.” 


 
 
 







 


 
 
 
 
 
 
• None of 11x F3s was able to meet the 10min 25% burnback time (EN1568-3), only one F3 exceeded 


this 10min requirement when used at an over-rich induction rate of 4.5% admixture (of nominal 3% 
foam).  


•  “All the findings and conclusions point out the importance to perform tests as close to the real fire 
hazard situation as possible.” 


 
9. NFPA Research Foundation’s 2022 ‘Fire Service Roadmap’ report33 confirmed: 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapours to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film on the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “The research conducted to date suggests that FFFs tend to lose effectiveness when discharged 
through non-air-aspirating nozzles that produce lower aspirated/aerated foam with expansion 
ratios less that 4-5 (generally speaking).” Offshore, Defence, Aviation and often transportation 
commonly uses non-aspirating discharge devices for rapid control under wide ranging conditions 
including wind. Changing to aspirated devices would likely reduce system effectiveness, increasing 
risks of catastrophic fires. 


• “However, it is incorrect to assume that these new FFFs are a “drop in” replacement for AFFF even 
though they may have a specific listing or approval. At this time, there is too much difference 
between specific FFF's in properties and performance to suggest that the class can be a drop-in 
replacement for the AFFF class of foams.” 


• There are no F3 alternatives which currently meet all existing C6-AFFF capabilities, nor has passed 
the existing AFFF MilSpec32,45, new F3 Mil Spec (32725)9,46, or UL162 seawater accreditation4,5 with 
non-aspirating devices under necessary operating conditions of -18oC, widely experienced across EU 
in winter, particularly offshore. 


• Ultimately, end users will need to design and install within the listed parameters in order to ensure 
a high probability of success during an actual event. This applies to both the discharge devices and 
proportioning system.” 


 
10. US Department of Defence (DoD) NEW fire performance test standard MIL-PRF-327259 for Fluorine 


Free Foams (F3s) issued in Jan.2023, specifically designed for land-based operations using freshwater 
only.  


• It is not accepted for Naval use, clearly indicating that F3s meeting this specification are not 
suitable for application in sea water because they are significantly less effective i.e., UNSUITABLE.  


• Any such qualified F3 also has to carry a warning label: “This product is not authorized for US Navy 
Shipboard Use” and “Do not mix with other foam concentrates.” 


• This standard also seems considerably weakened by: 


• Single 50ft2 (4.64m2) fire test uses freshwater and 3gpm nozzle [50% higher application rate] on 
Jet A in 60sec extinction and 270sec burnback (not seawater and 2gpm nozzle on gasoline in 50 sec 
extinction and 360sec burnback as AFFF Mil Spec– a much harder test) - potentially placing lives at 
increased risk. 


• 2 passes from 3 attempts (only 66% success) per test (100% pass rate currently required to pass) -
eroding safety factor. 


• 28ft2 (2.6m2) fire tests use Jet A with 10sec preburn - unrealistically short, avoids heat build-up 
(not gasoline & 10sec preburn) 







 


 
 


 
 
 
 
 
• Only two 28ft2 (2.6m2) tougher fire test with gasoline (aged and unaged F3), 2gpm nozzle, 10sec 


preburn, 60sec extinction, 240sec burnback – freshwater only (not gasoline, 2gpm nozzle, 10sec 
preburn, 30sec extinction and 360sec burnback with fresh and seawater). Is that tough enough? 


• Burnbacks now start after 30secs (not within 60 secs i.e. 55-58secs for AFFF spec) 


• Dry Chemical compatibility uses Jet A and freshwater (not gasoline and Seawater) making it 
easier to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much easier to pass at 5oC 
- unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance. 


• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for AFFF). NO requirement at 5oC 
– when more relevant operationally (AFFF is 20cs at 5oC). 


• Corrosion rates now tested with just 10% F3 diluted in 90% seawater (not 90% AFFF diluted in 10% 
seawater) – unrealistic - presumably seawater is less corrosive than F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with more tolerant 
Fathead Minnow specified – a pollution tolerant species (not 500ppm with more sensitive Killifish 
required under AFFF Mil Spec). 


• F3 PFAS content <1ppb potentially unrealistic – particularly when 5x leading F3s each tested 10-
87ppm TOF by FAA in Jul.2022 report (using US EPA 537.1 method). 


• NO F3s are currently qualified to this spec in early May 202346. Yet 10x C6-AFFF 3% foams are 
currently qualified to the existing Mil Spec MIL-PRF-24385F(SH)v4, 202045.  


• This existing AFFF MilSpec32 also permits F3 use offshore - providing any such F3 has been qualified 
by passing ALL the detailed fire performance tests in fresh and saltwater required by this 24385F 
specification – no F3s can pass these tests – even freshwater only45, hence the arrival of a test 
designed to allow F3s to pass9,46. 


 
11. FAA issued Cert-Alert 23-01 (Jan.2023)10 in response to this new F3 MilSpec9: 


• Accepting airport use of this new F3 spec. once F3 passes qualification testing and is added to 
QPL/QPD.  


• “Currently, Certificated Pt.139 airports will not be required by the FAA to transition to the new F3. 
Airport operators are authorised to continue using QPL Mil Spec AFFF”. 


• “F3s lack compatibility with other F3s, so they cannot be mixed together.” Also, F3s are not 
premixable. 


• “Airports using potassium based dry chemical should contact their assigned FAA Airport 
Certification Safety Inspector to discuss options for ARFF response” …as F3s can be instantly 
attacked by Dry Chem applications. 


 
  
 
 
 
 
 
 
 
 







 


 
 
 
 
 
 
 


12. FAA Research calculating firefighting agent quantities for aircraft crash fires in 201237 found 
aircraft composite materials behave differently. It cautioned: 


• There is also potential for re-ignition of a fuel fire from smouldering fuselage composites.”  


• It referenced US Military graphite/epoxy/carbon fibre composite testing, finding “this composite 
would self-sustain combustion in as little as 2.5 minutes of exposure to an external pool-type fire. 
…The pool fire was easily extinguished in all tests. However, extinguishment of the composite 
combustion was not as easy. The surface flames were readily extinguished, but smouldering 
composite combustion was already established.”  


• “To extinguish …fire fighters applied a continuous stream of AFFF directly on the composite 
material. After applying AFFF for 3 minutes or more, the smouldering composite combustion was 
extinguished.” Such re-ignition sources further expose F3 vulnerabilities, without vapour sealing 
additives. 


 
13. The current NFPA 403:2018 Standard for Aircraft Rescue and Firefighting Services at Airports38 


Annex B.6 explains…  


•  “There has been limited full-scale testing of ICAO C foams, but tests to date have reflected 
extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 gpm/ft2 
(3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate requirement for AFFF meeting 
Mil Spec in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still effective at this low 40% safety 
factor operationally? when considerably less than existing double or triple safety factors currently 
used by ICAO Level C/US Mil Spec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates should evaluate equipment 
requirements any time a switch to a new manufacturer of foam concentrates is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following application rates by test standard 
are used: 


 
 (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
 (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
 (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO when extensive comparative fire testing confirms F3s 
deliver inferior fire performance to C6-AFFFs and may require typically 2-3times higher application rates 
to even extinguish test fires on volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming operational use at 7.5L/min/m2 or above 
potentially for ICAO Level B approved F3s (not 5.5L/min/m2 as currently)?  
 
Is it SAFE for European airports to be using ICAO Level B47 F3s at just 5.5L/min/m2 application rate, 
when NFPA 403:201838 is recommending ALL ICAO Level B approved foam be used operationally at 
7.5L/min/m2 to avoid increasing risks to life safety? Who is liable should a tragedy happen? 


 
 
 
 
 







 


 
 
 
 
 
 
 
This also justifies a 10-year transition extension (with review) for Aviation, Defence, Offshore Installations 
where helidecks are almost universally operated, and marine shipping with helicopters stationed or visiting 
(e.g., cruise ships, research vessels, supply ships and others). 


 
14. Summary: Advantages of transitioning to F3s in six sectors defined above are currently: NONE.  


Any anticipated environmental benefit from preventing C6-PFAS discharging onto land, rivers or sea are 
likely to be offset by increased loss of life from slow, less effective fire control; fire duration and risk of 
extended spread; increased toxic smoke  produced; increased foam used with higher aquatic toxicity; 
increased breakdown products released from fire; excessive run-off due to higher application rates; 
increased risk of catastrophic fires delivering greater risk of lives lost and greater resulting irreparable 
damage. 


 
       Disadvantages of transitioning to F3s in six sectors defined above are numerous, including: 


• Increased risk of fires escalating out of control. 


• Very high impacts of single catastrophic event to humans and our environment. 


• Demonstrated impaired F3 functionality, particularly when forcefully delivered, using non-
aspirated delivery devices (3-4:1 expansion) to overcome wind and remain a safe distance 
from flames and radiant heat.  


• Reduced proportioning accuracy/reliability due to viscosity issues, particularly in winter 
operating conditions (potentially -18oC). 


• Most F3s suffer attack and premature collapse from Dry Chemical powder applications, 
regularly used by Defence, Aviation, Offshore, Transportation and neighbouring 
establishments to Seveso III sites. 


• Most sectors suffer disproportionate ‘out-of-service’ costs to high value assets to allow 
system clean-out, retro-fitting equipment, re-commissioning etc. for F3 transitions, likely 
compromising existing protections, placing lives under increased risk of harm. 


• Sectors using non-potable water are particularly vulnerable to poor F3 fire performance (e.g., 
seawater). 


• No current evidence of proven F3 effectiveness under realistically challenging major fire 
conditions. 


• Disproportionately likely to result in increased catastrophic fire risk and lives lost, above the 
low levels currently experienced. 


 
  







 


 


 
 
 
 
 
 
15. Evidence from three Major Fires: F3 use contributed to unacceptable outcomes: 


i. Defence fire comparison12-20 


 







 


 
 
 


 
  







 


 
 
 
 
 
 
 


ii. Aviation fire comparison21-22 


 


 
 


 


 


 


  







 


 


 
 
 
 
 
 
 


 


 
 
 
 
 
 
 







 


 


 
 
 
 
 
 
 


iii. Chemical fire comparison23-31 


 
  







 


 
 
 
 
 
 
 


 


 
 


 
 
 


  







 


 


 
 
 
 
 
16. PFAS Limit values 
 Since F3s are required by this proposed restriction to contain <1mg/L (ppm) PFAS1 (i.e., Total Organic 


Fluorine or TOF) in these alternative concentrates, it undermines this requirement if during cleanout 
significantly higher levels are permitted, especially if such higher levels could be influencing 
performance.  


• There is also a risk that very weak C6-AFFFs could potentially be claimed as F3s.  


•  “SEAC notes1 that, in regard to placing firefighting foams on the market, stakeholders participating 
the consultation on the Annex XV Dossier generally did not report concern on setting the limit value 
at 1 mg/L.” Both FFFC and ATCS in USA “confirmed in the consultation on the Annex XV Dossier that 
1 ppm of PFAS in a foam concentrate does not provide any increase in the effectiveness of the foam 
(comments #3552, #3544). SEAC takes this as an indication of this level of the limit value as being 
sufficiently low to prevent intentional use of PFAS in firefighting foams.”  


• SEAC also advises1 that “In the consultation on the Annex XV Dossier, it was also reported that 
there are some indications that the concentration of PFASs in new fluorine-free foam concentrates 
could be higher than 1 ppm (comments #3607, #3614). The party recommended to set the limit 
value at 3 ppm; according to their experience the PFAS concentrations in new fluorine-free foams 
are under this level.”   


• SEAC recognises1 … “The dossier Submitter considers more practical to use ‘total [organic] fluorine’ 
methods which measure the overall amount of (organic) fluorine in a sample.” 


 
 This could get very confusing for foam users, regulators and manufacturers alike, unless the 1ppm PFAS 


limit proposed –measured as TOF - should be the required PFAS limit value across EU for all new F3 
concentrates, cleanouts, wash waters and final rinsate, as well as other wastewater effluent streams 
from sewage treatment, biosolids and landfill leachate etc. so there is a uniform acceptance level to 
avoid confusion and keep a fixed implementable level that everyone can work with.  


 
 SEAC support1 was also given to the idea that “additional guidance, based on best practices existing in 


some sectors and countries, will be developed for the industry to ensure enforceability. SEAC finds this 
a useful idea as such and agrees that guidance, or even prescriptive documents at EU level (similar to 
IED/BREF documents) should be developed by the European Commission. In the consultation on the 
Annex XV Dossier, stakeholders also implied that guidance on how the cleaning of equipment to meet 
the restriction level of 1ppm can be achieved would be needed (comments #3543, #3550).”   


 
 Such guidance with a defined procedure to follow would benefit foam users, manufacturers and 


contractors implementing change-outs during F3 transitions to ensure they achieved a level of 
consistency in system cleanout that avoids divergent outcomes. Otherwise, this could lead to 
unacceptably high residual PFAS result levels being frequently recorded/reported, which contradicts the 
intention of this restriction regulation. It would also be cost prohibitive to force a further clean-out of 
new F3 concentrate placed in a system, simply because the original cleanout was insufficient, resulting 
in the whole tank contents being unacceptably contaminated with PFAS levels well above the required 
limit value of 1ppm PFAS (measured as TOF). 


 
 It was disturbing to find the US Federal Aviation Administration in its Jul. 2022 TC22-23 report36 on 


comparative fire testing of F3s, found five of these leading F3 concentrates independently tested for 
PFAS content by a reputable approved analytical laboratory, showed surprisingly high PFAS (as Total 
Organic Fluorine or TOF) levels ranging from 10-87ppm using the US EPA Method 537.1 (2020)48. Far in  


 







 


 
 
 
 
 
 
 


excess of the required 1ppm PFAS concentration required for F3 concentrates in this restriction 
regulation.  


 
 If 1ppm total PFAS (presumably measured as TOF) is to be the concentrate requirement going forward it 


should also apply as a maximum to residual PFAS concentration levels in final wash water from existing 
storage tanks and systems, verified by an independent approved laboratory to be < 1ppm TOF before 
the new F3 concentrate is added to the tank. The F3 concentrate should probably also be independently 
analyzed by an approved laboratory to ensure it meets the <1ppm TOF restriction requirement at the 
same time, since 5 leading manufacturers seem to be struggling to adequately measure PFAS levels in 
their new manufactured F3 concentrates since these five were submitted to FAA as ‘Fluorine Free 
Foams’, presumably intended to meet the US EPA criteria, which seems set at an unrealistically and 
unmeasurably low 1ppb total PFAS level33 (i.e. TOF).  If this reason may be ‘contamination at the 
manufacturing site’, then such contamination needs to be investigated and removed so that future F3 
manufacture can comply with the label, delivering essentially ‘Fluorine Free’ product to the required 
limit value of 1ppm total PFAS (measured as TOF) across EU. 


 
 It should be a major concern to everyone that new F3s may contain 87ppm PFAS36 which under this 


proposed regulation would make them ‘AFFFs’, not F3s under which they appear to perhaps 
unintentionally be masquerading. Presumably even 10ppm is also well above a threshold level at which 
PFAS provides some functional benefit to the foam? -  previously stated by FFFC and 3M in their 
submissions1 as being 1ppm total PFAS. 


 
17. Re-training ALL firefighters to un-learn currently ‘instinctive’, semi-automatic emergency responses, 


often ingrained over a lifetime 
Re-training firefighters to do the opposite of what many have found instinctive over a lifetime will be 
very challenging, time-consuming and expensive33. SEAC recognises1 this “Some stakeholders (comment 
#3546, 3548, 3596, 3614) claimed that, further to technical. 
costs, they will also incur organizational costs (adapting firefighting related procedures) and re-
training costs (since alternative foams can require new firefighting tactics and tools), and these have 
not been accounted for by the Dossier Submitter. According to one comment (#3548), these costs could 
represent 25% of substitution cost for big industrial installations.” 
To use F3s effectively requires gentle (not forceful) applications, well aspirated (not non-aspirated), 
slower (not rapid attack) requiring closer engagement with the fire, meticulously addressing every area 
of flames, and re-visiting to check for any re-ignition before moving onwards in a painstaking, 
methodical focused manner, which is unfamiliar because of C6-foam’s flexibility and capability to quickly 
spread and vapour seal the volatile flammable liquid fuel’s surface (not possible with current F3s). This 
takes more courage, exposes firefighters to more heat stress, goes against natural instincts to stay 
further back, which is a very different mind-set from their current training for fast, sweeping foam 
delivery onto pool fires, applied from as far back in as safe an area as possible to achieve rapid 
knockdown and extinguishment to achieve a rapid rescue of casualties, prevent spread and escalation 
and get back to safety.  


 
 
 
 
 







 


 
 
 
 
 
 
 
 


NFPA-RF’s 2022 Fire Service Road Map33 confirms “Specifically, one pass of a stream of AFFF typically 
extinguished all the fire in application, including on the far side of smaller obstructions. Conversely, 
the FFFs tended to leave small holes in the foam blanket and needed more agent to extinguish all 
of the obstructed fires. In short, the FFFs typically took two passes of foam application to match the 
single pass of AFFF explaining the 1.5-2 times longer extinguishment times.” …” As a result, these 
conditions could have been even more pronounced if the tests had been conducted with a 
flammable liquid like gasoline.  … pre-fire planning and training will be key to successful 
implementation/deployment of these products going forward.” Such re-training will be time-
consuming and expensive, because it has to be very realistic. To achieve the best from F3s is counter-
intuitive to conventional firefighter training and is not instinctive for any individual wanting to get 
the job done and get back to a safer place. It will take many attempts on real fires for every 
firefighter before the required technique is mastered and confidence slowly grows with application 
success. Also, this ‘Roadmap’33 confirms “Although these new foams are being developed and 
implemented as environmentally friendly AFFF alternatives, the industry trends will require 
collection and disposal of these products in the same manner as AFFF is being handled today. So 
unfortunately, the ability to train with these foams will have the same cost burden as the legacy 
AFFFs requiring special facilities and waste containment/collection. As a result, innovative training 
approaches (e.g., immersive reality approaches) should be considered/developed to more 
effectively and efficiently address the increased challenges of transitioning to these new products. 
Additional training resources will be required to address new foam alternatives (e.g., model 
procedures, model strategies or tactics with new foams, training facilities, equipment transition, 
etc.). Special education and training are needed for foam stewardship (e.g., why the transition is 
needed, why environmental contamination is important,” This training intensity, foam disposal and 
significant costs per firefighter have not been adequately considered in this restriction proposal so 
far. 


 
Such comprehensive training should only be embarked upon once independent comparative fire test 
data confirms a high degree of fire performance equivalency is possible using F3 alternatives to 
adequately protect firefighter lives operationally, which is demonstrably far from the case currently 
or in the foreseeable future. It also seems not to have been adequately considered, or costed in the 
Socio-Economic Assessment, by the Document Submitters of this PFAS foam restriction proposal. 
Even then there is always a risk that under stressful situations firefighters will instinctively revert to 
past behaviours that have been proven effective for decades, even though that could risk un-doing 
what has already been slowly achieved with F3s and thereby unintentionally accelerate the risk of 
flashbacks and re-ignition. Forcing this transition too early, particularly on flammable fuels, 
particularly in these six challenging sectors. Consideration should be given to the likelihood it could 
result in unnecessary loss of lives, unexpected asset destructions, including increased loss of our 
brave firefighters for which high-level investigations will be demanded, to prevent any re-
occurrences. We already have two more recent disasters from which we should take important 
lessons21-31, before it’s too late. 


  







 


 
 
 
 
 
 
 
18. Portable fire extinguishers for Class B fires 


Whilst we are advised by our members that the 5-year derogation for portable fire extinguishers is 
workable there are concerns related to the 6-month derogation for placing on the market of foam in 
portable fire extinguishers. Due to the number of units in the market, in excess of 40 million we do not 
see there is the capacity to remove the PFAS from the liquid, either by activated charcoal or ion 
exchange nor the capacity to incinerate the resulting residue.  There is also the additional new risk from 
Lithium-ion batteries that is becoming prevalent across the world, and we are still investigating the 
efficacy fluorinated and for that matter fluorine free foams on this risk.  


 
19. Conclusions 


This substantial difference in current F3 fire performance under challenging conditions, compared with 
existing C6-AFFFs on widely used flammable fuels, particularly when saline water, forceful and non-
aspirated applications are required, demonstrate its criticality to operational fire responses in all six of 
these specific sectors.  
This explains and justifies why it is imperative that high performing C6 Aqueous Film Forming Foams (C6-
AFFFs) and other C6-foams approved under US Mil Spec, ICAO Level B/C, UL162, EN1568-3, IMO, Lastfire 
test standards are allowed to remain available for all these six sector applications for at least 10 years 
with review (not the 5 years proposed which is too short) as a crucial step towards retaining current 
safety requirements, during a successful if rather longer F3 transition. This enables avoidance of 
compromised life safety and inferior critical infrastructure protections for these challenging sectors, 
particularly where added munitions ‘cook-off’ complexities, seawater use, non-aspirated forceful 
applications require speed, flexibility, reliability, under challenging wide ranging operational conditions. 
Space and weight constraints, criticality of tight time restrictions on foam’s fire control effectiveness to 
protect lives, and excessive costs of ‘down-time’ restrict their use in unavoidably confined potentially 
hazardous spaces (e.g., defence assets, offshore platforms, ships, passenger aircraft, rapid response fire 
trucks, other transportation vehicles etc.  
Avoiding the consequences of severe fire spread to other areas or adjacent high hazard facilities, often 
matches the challenging but realistic fire scenarios already recognized by SEAC at Seveso III sites. 
Compromising on these protections could unnecessarily jeopardise lives to increased risk of loss or 
severe injury. 
As a result of the evidence provided above, i.e. use of more volatile fuels (than common test fuel 
heptane), unavoidable use of varied water quality (including saline waters), necessity of forceful and 
non-aspirated applications to target hazards combatting wind and ensuring adequate distance achieved 
(and protection of firefighters from excessive radiant heat and flames) which is unlikely using more 
gentle but higher F3 application rates of higher aspirated foam in dedicated modified F3 systems.  
Concerns that disproportionately expensive ‘out-of-service/down-time’ delays of high value critical 
assets during F3 transition, may compromise life safety and existing critical infrastructure protections. It 
may even jeopardise National security. This combined evidence confirms that Offshore, Defence, Civil 
Aviation, Marine Shipping, Bulk Transportation/Storage and neighbouring facilities to Seveso III site 
require at least a 10-year transition period (with review) to avoid compromising on existing life safety 
protections. Major incidents could more easily become catastrophic with serious loss of life because of 
F3s  are not shown equally effective under these specifically challenging conditions, likely to be found in 
realistic and credible major fire events in these six sectors. 
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The proportionality of likely increased risks of catastrophic fires outweighs potential for F3s to 
keep such catastrophic risks as low as they are currently, particularly under the challenging 
operational conditions faced and extensive training required across these six demanding yet 
critical sectors. 


 
Industry is working towards improving the performance of the alternatives, but we are not there, 
yet the additional time will allow us to bring the alternatives up to the standards we currently 
achieve with fluorinated foams. 
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SEAC draft opinion on the restriction proposal of PFAS in fire-fighting foams ("FFFs")    
Submission to the public consultation  


 


1. Introduction  


Chemours welcomes the opportunity to submit general comments on the SEAC draft opinion on the 
proposed restriction of PFAS used in fire-fighting foams ("FFFs") during the relative public consultation, 
open until 15 May 2023. Chemours takes the chance to address, mainly, SEAC's opinion concluding that 
"the proposed scope [of the restriction] and length of the transitional periods appear to be broadly 
appropriate"1. 


In fact, as part of the Annex XV restriction report, the Dossier Submitter relied on the OECD definition2 
covering the whole PFAS class,3 rather than specific PFAS or groups of related PFAS, as they considered it 
"appropriate to address the risks from PFAS in FFFs , including those arising from the so-called “regrettable 
substitution” in the future".4In this respect, Chemours submitted comments on 24 May 2022, as part of 
the consultation on the Annex XV PFAS restriction proposal in FFF, highlighting that both F-gases and 
fluoropolymers (which fall under the OECD definition) are not used in FFFs.   


Furthermore, SEAC agreed that an EU-wide measure is required "to avoid potential national discrepancies 
between MS regarding the definition of PFAS, or difference in scope, that could be a cause of trade and 
competition distortions and could delay the reduction in emissions of PFAS compared to a union-wide 
measure".5 SEAC also believes that "an EU-wide restriction would facilitate the three movement of goods 
in the common market".6 


Based on the foregoing, we kindly bring to the SEAC's attention that the scope of the proposed 
restriction refers to a definition of PFAS that erroneously comprises all PFAS substances based on 
persistency, in accordance with the OECD definition7). Nevertheless, we note that not all PFAS can be 
used for the functioning of the fire-fighting foams. 


Especially, Chemours would like to highlight the following flaws on the definition used in the scope. 


 


2. Flaws on the definition used in the scope 


By way of background, the main function of PFAS in FFFs is to act as a surfactant, necessary to stabilise a 
foam that will form a film over the surface of a burning liquid in order to prevent flammable gases from 
being released from it, as well as to prevent it from reigniting. Thus, the only PFAS substances that can be 
used in FFFs are fluorosurfactants.  


 
1 SEAC draft opinion on an Annex XV restriction proposal in FFF  
2 Ibid.; 
3 Annex XV PFAS restriction proposal in FFF, p. 10;  
4 Draft SEAC opinion, p. 11; 
5 Ibid., p. 17; 
6 Ibid.; 
 







 


 


We however consider that both ECHA Scientific Committees have been focusing on eliminating “chemicals 
of concern” and failed to address only those substances that can be actually used in FFFs. Indeed, 
regrettable substitution may not be triggered by persistency but by surfactancy, i.e. whether the (new 
potential) PFAS substitute can function as a surfactant in order to form a film over the surface of a 
burning liquid. In that regard, it should be noted that he OECD has based its general definition of PFAS on 
molecular structure alone.8  


We take note of the fact that the Dossier Submitter chose the 2021 OECD definition of PFAS, by stating 
that all PFAS under this definition fulfil the “very persistent” property9. However, this definition is not 
suitable for use in FFF applications, as the property sought after in FFFs is the one that leads to surfactancy 
and not persistency. Using this broad definition that includes chemical substances that by definition 
cannot serve a purpose in FFF, because of the absence of surfactancy property, is not justified. 
Furthermore, it should be noted that the 2021 OECD report, from where the definition was taken, was 
only conceived as a working paper in order "to provide recommendations and practical guidance to all 
stakeholders with regard to the terminology of PFASs"10 and was not conceived for the purposes of 
"regulatory and voluntary action”.11 Also, this report does not reach a definite solid and strong scientific 
conclusion, as it only identifies a standardized system for systematic characterization of different PFASs.12 
Furthermore, it also outlines several areas that warrant further work13 in a constructive approach, which 
should be considered work in progress. 


Furthermore, the given justification for targeting the whole PFAS class, rather than specific PFAS 
effectively used in FFF,  i.e. "the precise identities of the PFAS currently used in firefighting foams are 
largely unknown due to manufacturer confidentiality",14 does not appear legally sound.   


Moreover, the cause of regrettable substitution is attributed exclusively to the persistency hazard, 
ignoring other causes of regrettable substitution of a substance, like failure to consider functional use15. 


 


3. Conclusion 


In the light of the above, we consider that the chosen definition in the proposed restriction is not suitable 
for the FFF applications since it erroneously comprises all PFAS substances based on persistency and not 
in surfactancy.     


We ask SEAC members to carefully take these comments into account and reflect it in the SEAC opinion, 
in accordance with Article 71(2) REACH.   


 


 
8 OECD (2021); 
9 Annex XV PFAS restriction proposal in FFF, p. 19, 16, 18, 64; 
10 OECD (2021) p. 7; 
11 OECD (2021) p. 8; 
12 Ibid. p. 8, 29; 
13 Ibid. p. 8, 33; 
14 Annex XV PFAS restriction proposal in FFF, p. 2; Draft SEAC opinion, p. 11; 
15 Martens et al. (2021). 
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FIA & Euralarm jointly make this submission to ECHA, regarding the SEAC (Socio-Economic Assessment 


Committee) draft opinion on the proposed restrictions of PFAS in firefighting foams in support of their 


members and the fire safety community.  


 


This submission provides evidence for an extension to the proposed transition period for the following 


applications identified in the restriction proposal. 


• Offshore Installations 


• Defence 


• Civil Aviation 


• Bulk Flammable Liquid Storage / Transportation 


• Marine Shipping 


• Neighbouring establishments to Seveso III sites 


And propose the following amendments to the transition periods. 


 


Key Sector Proposed transition periods 
are too short, risking disasters 


Essential transition periods 
required (to avoid 
catastrophic fires and lives 
lost unnecessarily) 
 


Offshore Installations 5 years At least 10 years (with review) 


Defence 5 years At least 10 years (with review) 


Civil Aviation 5 years  10 years (with review) 


Bulk Flammable Liquid 
Storage / Transportation 


5 years  10 years (with review) 


Marine Shipping 3 years  10 years (with review) 


Neighbouring establishments 
to Seveso III sites 


5 years  10 years (with review) 


 


We note that SEAC already acknowledges important concerns that several of the proposed transition periods 
are too short, as the draft opinion states (Section 1.2, p9-10)1 that “Regarding the transition periods 
proposed by the dossier submitter, SEAC considers that some transition periods may need to be extended, 
however, SEAC lacks detailed enough information to recommend a specific length.” 
 


The accompanying ECHA Information Note2 specifically mentions several, but avoids Defence, mentioned 
elsewhere in SEAC’s draft opinion1 “…it was highlighted that there are challenges for firefighting in the 
military sector that go beyond civilian needs, which are related to the transport of explosives and 
ammunition. The presence of these products poses greater risks to security and require the highest level of 
efficiency in fire extinction and in the prevention of fire restart (comment #3583). It was also highlighted 
that during a military deployment, fire suppression must be highly efficient and reliable, so that 
firefighting personnel can quickly withdraw to protect themselves from hostile threats.”  
 
 







 


 


 
 
 
 
 
 
 
For this reason, we believe that Defence should be included in the extended transition periods as well as Civil 
Aviation, marine shipping and storage and distribution terminals and will provide evidence to support this. 
 
FIA and Euralarm members generally share SEAC’s draft opinion view: “concern that the transition times 


proposed by the Dossier Submitter might not be sufficient to ensure the development, full testing and 


adoption of alternatives suitable for the most challenging types of fires. We therefore suggest that extending 


the transition periods would be the most suitable solution for Health & Safety and environmental reasons. 


 


HAZARD CONSIDERATIONS for six sectors: justifying extension to 10-years (with review): 
 
1. OFFSHORE INSTALLATIONS: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• inability of F3 re-design to meet existing fire protection requirements because of seawater 


use3,39. 


• high winds prevalent (almost constant offshore), preventing aspirated foam delivery to target 


hazard. 


• extreme winter operating temperatures (down to -18oC in North Sea and Baltic hence required 
UL162 seawater listing at -18oC4,5).  


• higher application rates and larger storage required by F3s6,7 cannot be accommodated due to 
space and weight limitations. 


• forceful, non-aspirated application is critical to ensure the target hazard is adequately controlled 
(due to severe wind effects)6,8. 


•  lack of mutual aid flexibility - different F3s cannot be used as F3 system designs dedicated to a 


specific F3 agent1,9,10. This could have major implications of inadequate re-supply following a fire 


event. Currently foam can be used from an adjacent platform operated by a different Co. in an 
emergency. 


• Variety of flammable fuels stored and used1,3,6 on these offshore installations (incl. crude oil, 
condensate, Jet A1, methanol, diesel) increases difficulty for a single F3 to be adequately effective 
on all fuels. 


• excessive and disproportionate costs of ‘down-time’ which incurs major production losses1 
while complex transitional clean-outs, re-engineering, retrofitting, re-commissioning – with result 


still unlikely to meet existing life safety protections. 


• Disproportionate costs of transition1 and intensive re-training1 when significant Installations are 
scheduled for decommissioning by 203011.  


• lack of existing relevant offshore approvals4,5 (typically UL162 seawater at -18oC, using forceful 
non-aspirated delivery devices). 


• lack of verified fire performance during actual realistic challenging major fires12-31.  
 
 
  







 


 


 
 
 
 
 
 
2. DEFENCE: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Munitions storage, use and rapid ‘cook-off’ (i.e. heated to point of detonation, typically in 
around 30secs) occurs faster than any evidence of current F3s extinguishment capability12-20,9,32. 
Presence of munitions poses ever present threats of greater security risk, requiring the highest 
level of efficiency in fire extinction, prevention of escalation and fire re-involvement32. 


• Water required from diverse range of sources3,5,32,39 - potable fresh, muddy rivers, 
dams/reservoirs, seawater, brackish estuaries, saline boreholes, salt lakes, hot springs, all could 
be required for foam generation during operational duties. 


• Wide range of foam making devices required3,5,6, 8,32 including forceful standard water nozzles 
(non-aspirated 3-4:1) and aspirated low expansion foam nozzles (5-7:1) below the generally 
recommended gentle >7:1 requirement for most effective F3 use. 


• Diverse range of proportioning devices in use4,5, mostly designed for Newtonian foams (AFFF, FP, 
FFFP) whereas most F3s are more viscous, potentially resulting in incomplete mixing 
(globularisation) or potential ‘lean’ under-induction, particularly at lower temperatures, which 
could negatively impact effectiveness, placing lives in danger. 


• Wider range of operational temperature and wind conditions5,32 from sub-Arctic -18oC or below 
(when most viscous F3s are solid), up to semi-desert conditions (≥ 40oC) where fuels can become 
more volatile when exceeding their flashpoint, ignitable from incandescent materials and/or 
smoldering composite materials (e.g. Jet A1 flashes at 38oC), reducing effectiveness of some 
foams. 


• Wider range of high-performance military grade fuels7,8,34,36 rocket propellants, assorted 
munitions, polar solvents, gasoline, Jet A, diesel and other special fuel hazards for which F3s have 
no track record. 


• Required use in often congested, confined and hazardous spaces1 (weight and space constraints) 
with fire system integration into the fabric of high-value assets across Services (e.g. jet fighters, 
transport aircraft, helicopters, naval ships - aircraft carriers to submarines, armoured vehicles, 
hardened aircraft shelters, port areas, military and supply bases etc.) potentially prohibiting the 
current quick, easy, flexible, reliable and effective fire extinguishment (if F3s were used), 
particularly when under enemy attack. 


• During military deployments, highly efficient and reliable fire suppression is critical32,34-37, 
enabling firefighting personnel to quickly withdraw, adequately protecting themselves from 
hostile threats and aggressor attacks. 


• Prohibitive modification costs and ‘down-time’ likely required (similar to Norwegian Offshore 
Oil and Gas Industry)1 for re-engineering, retrofits, cleanouts, re-commissioning etc. are likely 
disproportionate to any benefit, particularly when test evidence confirms existing proven 
effective fire protection systems may be compromised by this change.  


• Interchangeability of foams (between allied Nation Services, e.g. EU, UK, NATO, Australia, US or 
UN Peace-keeping forces (F3s are not mixable or changeable,3,5,6,32,33 as specific systems are 
designed and dedicated for a specific F3 concentrate only, as SEAC’s draft opinion1 also explains 
“Fluorine-free foams behave differently compared to PFAS-containing foams and show more 
variability in their performance. Therefore, they seem to be more specific to different types of 
fuel or water (Dahlbom S. et al., 20223), which complicates the management of fluorine-free 
foams by firefighting services and their co-operators, also making more uncertain the 
effectiveness of alternatives on the very wide range of fuels and flammables that can be found.” 







 


 


 
 
 
 
 
 
• Increased risk to personnel safety, incidence of catastrophic fires may increase12-31 and extra 


asset damage or destruction from fire events is more likely were F3s to be used in this challenging 
environment where effective speed is critical. 


• F3 alternatives do not achieve speed and reliability required of existing C6-AFFF critical fast 
response32, delivering essential safety (under MIL-PRF 24385F, not new F3 Mil Spec MIL-PRF-
32725). 


• F3s cannot be mixed in storage with any other F39,10 (even same manufacturer) or existing AFFFs, 
damaging current critical operational flexibility. 


• No evidence currently proving F3s can provide equivalent fire and life safety protections12-31 - 
without higher application rates, large foam storage, gentler delivery, higher aspirations (>7:1 
expansion), potable drinking water and dedicated ‘single sourced’ F3 agent.  


• No track record of F3 success during challenging operations12-31, so remains a ‘proto-type’ 
concept, unjustifiable for implementation as endangers lives. 


 
3. CIVIL AVIATION: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Passenger aircraft represent confined spaces, requiring quick and effective fire control to enable 
passengers to evacuate32,34-38. 


• High volumes of passengers are quickly exposed to danger from smoke and fire35-38, unless fast 
effective reliable, proven fire control and extinguishment are achieved. 


• Passengers can die from excessive toxic smoke inhalation in around 3 minutes of exposure35-38, 
so speed and reliability are critical to avoiding catastrophic fires, which F3s have demonstrated 
may not be achievable under challenging conditions. 


• Depending on the crash situation and injuries sustained, surviving passengers may face limited 
opportunity and delays evacuating from burning aircraft, increasing risk of being overcome by 
smoke35-38. 


• Unavoidable delays from damage/obstructions to exits21,22,38, injured passengers, those with 
existing disabilities, parents with babies or toddlers can all slow evacuation, preventing escape 
and increasing risks of being overcome by toxic smoke inside the fuselage, or fire entering the 
aircraft interior with people still on-board. 


• Sometimes safety dictates it may be safer for passengers to remain confined inside22,38 the 
aircraft assuming the fire will be extinguished externally, which may not be the case with F3s, as 
evidenced with the Boeing 777 fire in Dubai, Aug.2016. 


• Aviation fires can spread rapidly32-38,21,22, with risks increasing for wide bodied aircraft (e.g., dual 
tier -A380s where high volumes of 500+ passengers may be present). 


• Escalation can occur rapidly, sometimes driven by high winds. 


• Re-ignition is also increasingly likely with F3s from smoldering composite materials which Naval 
research37 confirms are particularly difficult to extinguish.  


• Many aircraft firefighters for their own safety require forceful application of non-aspirated 
foam spray (at typically 3-4:1 expansion3,21,22,32-38) to reach the target areas while maintaining a 
safe distance for their own protection. F3s have demonstrated an inability to provide such critical 
protection. 


 
 
 







 


 
 
 


 
 
 
 
4. MARINE SHIPPING: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Seawater use for firefighting, proven less- or in-effective3-5,8,32-39 when F3s are used. 


• Vessels carry wide ranging bulk flammable fuel cargos3-6,33,36,37 which may change with different 
voyages including hydrocarbons and polar solvents. 


• Confined spaces, fire systems integral to the fabric of these vessels1, weight and space 
constraints for modifications likely prevent accommodating higher volumes of less effective F3s. 


• Increased risk of fire escalation on-board ships as confined spaces1. 


• High winds and rough seas often provide challenging conditions for firefighting, unlikely to favour 
F3 usage9,32. 


• Forceful non-aspirated application often necessary due to effects of wind. 


• Increased risk of escalation disabling the vessel3,6,33 and causing life loss or severe injury to 
personnel, were F3s to be used. 


• Fires could cause disablement such that life raft evacuation becomes the only option, which may 
bring extra life safety hazards, particularly if fuel is leaking from the ship onto the sea, which may 
also be on fire.  


• Lack of mixing flexibility, one F3 with another9,10,33 prevents top up of systems with other similar 
F3 agents after a fire at sea in next port of call (which is commonly required with existing C6-
AFFFs and Fluoroprotein foams [FPs]). Different F3s cannot be used, as F3 system designs 
dedicated to a specific F3 agent, which may not be available at the next port of call. Delays 
waiting for an appropriate agent could cause disproportionate extra costs over several years 
operation. 


 
5. BULK STORAGE & TRANSPORTATION by road, rail, ship, pipeline: 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Wide ranging bulk flammable fuel cargos3-8,33, covering hydrocarbons (crude oil, condensate, 
naphtha, gasoline, E10 (gasoline with 10% ethanol added), Jet A1) and polar solvents (including but 
not limited to ethanol, methanol, other industrial alcohols, ketones like acetone, ethyl amine, 
acrylonitrile, propylene oxide, MTBE etc.) for which F3s do not have approvals or a track record of 
effectiveness. 


• Increased risk of fire escalation42,43 particularly in congested tank farms where several tanks may be 
within the same bunded area. 


• Forceful non-aspirated or semi-aspirated applications often necessary to reach inaccessible tanks 
and combat effects of wind and updrafts, likely beyond the functionality of current F3’s proven 
ability. 


• Deep seated fires and deep fuel pools in bunded areas40-43 are often more difficult to extinguish due 
to fuel pickup from plunging effects of foam delivery by large monitors, challenging for F3s 
potentially delaying fire control and increasing risk of escalation. 


• Fire damage to valves and flange seals can cause sudden fuel volume increases and fire intensity 
inside bunded areas, which could spread to adjacent tanks and/or distribution/off-loading areas, 
requiring a speed, efficiency and reliability not evidenced by F3s currently. 


• Lack of mutual aid flexibility with neighbouring facilities9,10- cannot use different F3s, as F3 system 
designs dedicated to specific F3 agent33. 


 







 


 
 
 
 
 
 
 
6. NEIGHBOURING ESTABLISHMENTS (to Seveso III sites): 
The following hazardous obstacles are not currently met by F3 alternatives including: 


• Increased risk of fires spreading from neighbouring facilities into Seveso III sites1 if not quickly, 


effectively and reliably controlled and extinguished, as currently. 


• Wide range of flammable fuels and processing3-8 concentrated around key Seveso III sites like 
refineries, can increase escalation risks, particularly if these neighbours are using less effective, 
slower more gently delivered F3s, when speed and effectiveness are critical to keeping the Seveso III 


site safe from involvement. 


• Fast, reliable, and flexible extinguishment required through a wide variety of aspirated and non-


aspirated/semi-aspirated discharge devices3-8,33-38 to reach inaccessible areas effectively. 


• Lack of mutual aid flexibility9,10 as currently neighbouring sites use compatible agents to Seveso III 
sites, to be able to share foam resources in any major fire emergency. This may not be appropriate 


with specific F3s dedicated to specific system design applications. 


• Saltwater ring mains are used for fire water supply at some neighbouring sites3,39, especially where 


major Seveso III refineries/tank storages are coastal and use seawater fire mains themselves. These 
could be ring main extension ‘spurs’ into neighbouring establishments. 


• Deep pool fuel fires in bunded areas are often more difficult to extinguish due to fuel pickup from 
plunging effects3-8,33-38,42,43 of foam delivery by large monitors, increasing risk of fire spread to other 
areas, particularly were F3s to be used. 


 
A range of similar challenges occurs in all six of these key sectors across the EU and internationally, which 
fully justifies an extension to a 10-year transition period with review. The evidence from recent comparative 
fire testing (provided below) verifies these concerns as current leading alternative F3s lack equivalent 
functionality to the more environmentally benign C6-AFFFs currently in use, which places lives under 
increased danger unnecessarily in these six sectors and increases the risk of catastrophic fires occurring more 
frequently.  
 
SEAC already recognises1 that fire performance is the key issue from ECHA’s previous PFHxA submissions 
confirming “SEAC notes that during the evaluation of the PFHxA restriction proposal it was stated in many 
comments from industry stakeholders that the cost of the alternatives is not the issue, but performance is.” 
It also agrees in this draft opinion (p41)1 that “SEAC also underlines, as noted above, that transition times 
should ensure the avoidance of additional risks to human health and the environment from increased risk 
of fire damage.”  Also “In relation to the defence sector, SEAC recognizes that some scenarios lack suitable 
alternatives, and finding such alternatives could be specifically challenging considering the specific 
settings.” As they do for the five additional sectors identified in Table 1 above. Continuing1 that “potential 
very high impacts of even a single catastrophic fire on human health and the environment, the 
proportionality of the proposal is uncertain if risks of such catastrophic fires are not kept as low as they are 
currently.”  This also justifies 10-year extensions for these six specific sectors, based on SEAC’s own 
assessment and the extensive scientific evidence following, which backs up these important dangers. 
 
 
 
 
 
 







 


 
 
 


 
 
 
 
Evidence supporting a 10-year transition (with review) for these six specific sectors (Offshore, Defence, 
Aviation, Shipping, Storage and Transportation, Neighbouring facilities) follows: 
 
Clear evidence that SEAC’s important objective1 of reducing risk ‘as low as currently achieved’, cannot be 
provided by existing leading PFAS-free (F3) foams follows3-43. Only continued use of existing C6-foams, 
including C6-AFFFs can provide the performance necessary to save lives until F3s are further developed to 
provide equivalent functionality, which is likely to take at least a further 10 years. Intensive development in 
F3s has come a long way, but that has already taken 23 years of focused incremental improvements, and ‘we 
are still not there yet’ – there is a considerable journey until we arrive at equivalent functionality in any of 
these six sectors.  
Extensive comparative fire performance test data confirms this beyond any doubt, as provided by this key 
evidence: 
 
1. NFPA’s Research Foundation ‘Evaluation of F3s report’ in 20206 found that:  


• “Fires involving boiling flammable liquids are much harder to extinguish than fires that are combatted 
prior to the transition into boiling.” – implying fast effective agents deliver a benefit over slower less 
effective F3s. 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapours to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film of the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “Expansion ratios of 3-4:1 required double the density of 7-8:1 expansion applications [using F3s].” 
Existing fire systems equipment is often integral to Offshore, Defence assets, Ships and other 
transportation methods, including fire trucks. Such systems are not easily modified, cleaned or 
replaced as it is designed ‘built-in’ for specific operating conditions, to deliver effective fast fire 
control. Space and weight restrictions apply, so adding extra concentrate for higher application rates, 
heavier and larger higher aspirating delivery devices (potentially suffering foam blown away by 
wind/motion) is not an economic or practical option. This could result in unacceptable increases in 
exposure of lives to loss and increasing risk of catastrophic fires occurring more regularly.  


• “During the Type III [forceful] tests, the FFFs required between 3-4 times the extinguishment 
density of the AR-AFFF for the tests conducted with MILSPEC gasoline and between 6-7 times the 
density of the AR-AFFF for the tests conducted with E10 gasoline.” 


• “For the FFFs [F3s] in general, the firefighting capabilities of the foams varied from manufacturer 
to manufacturer making it difficult to develop “generic” design requirements.” 


• Paraphrasing a report section… ‘F3 was not a ‘drop-in’ replacement for C6 AR-AFFF even using 
freshwater as individual products varied significantly, making it difficult to develop ‘generic’ design 
requirements.’  


• “From an application rate perspective, the FFFs typically required between 1.5 to 3 times the 
application rates to produce comparable performance as the baseline AFFF for the range of 
parameters included in this assessment.” There is no extra space or weight allocation for 2 or 3 
times more foam volume in many Offshore, Defence, Marine, assets, Aviation fire truck even. There 
is also no known evidence of F3 effectiveness in these sectors. Defence (which works with knowns, 
not ‘unknowns’ wherever possible) is a prime example. This makes proposed use of F3s largely 
untenable Offshore, by Defence and Shipping, fire trucks etc. on Workplace Health and Safety 
grounds alone.  







 


 


 
 
 
 
 
2. US Naval Research Laboratory (NRL) Jun. 20197 research on different fuels had already found that:  


• Four leading commercial F3s required between 2.5 times more and over 6 times more F3 than the 
benchmark C6-AFFF, when required to extinguish gasoline fires in 60 secs. (Still inadequate for 
Defence, as US Mil Spec requires extinguishment on gasoline within 30secs to avert munitions ‘cook 
off’.) These differences widened as extinction speeds became faster.  


• Further investigation showed “Individual major components of gasoline were tested, and the 
aromatic components were determined to be the source of this difficulty in gasoline fire 
suppression.” Essentially the aromatics extracted surfactants from the F3, prematurely attacking 
the foam blanket. These aromatics are absent in the widely used fire approval test fuel heptane but 
do occur at lower concentrations in Jet A1 aviation fuel, probably explaining why F3s often struggle 
extinguishing fires involving Jet A1, seeming to cause persistent edge flickers (ICAO extended their 
extinguishment time to 120 secs in 2014 - from 60secs previously).  


• Most current international approval ratings (e.g., EN1568-3, ISO7203-1, UL162, Lastfire, FM 5130, 
IMO) seem to provide a distorted ‘better than reality’ impression of F3s ability on flammable fuels 
like gasoline, because they use the easier test fuel heptane, which is rarely if ever stored or used in 
bulk, particularly offshore, by defence, aviation, shipping, other transportation etc.  


• This research suggests that at higher ambient temperatures these aromatics would be more volatile 
and actively vaporising from the fuel, making the fire more intense and difficulty to extinguish, while 
also diffusing into theF3 foam blanket, potentially leading to premature collapse or re-ignition 
(particularly relevant to Jet A1 –flashpoint 38oC - in hot summers).  


 
3. US Naval Research Laboratory’s (NRL) 2020 report8 on F3 fire testing over a Mil Spec 28ft2 (2.6m2) pool 


fire of gasoline confirmed:  


• “Performance of the fluorine-free foams improved when the fuel was switched to heptane and when 
the solution application rate was increased from 2 gpm to 2.5 gpm with both fluorine-free foams 
extinguishing the [heptane] fire in 31 seconds.”  


•  “A significant improvement in fire suppression over gasoline was not seen for the fluorine-free foams 
when the liquid application rate increased from 2.5 to 3 gpm.”  


•  “The inability of the foams and concentrates to meet critical extinction and property metrics for 
military qualification testing indicate the difficulties of utilizing these commercial products for 
Navy operations [i.e., whenever saline water used].” This similarly applies to Offshore and shipping 
sectors. 


 
4. (Australian 2021 seawater compatibility research Dlugogorski and Schaefer)39 confirmed: 


•  “the chemical compatibility with sea water is related to the formation of the specific ionised 
species that combine with divalent alkaline-earth metal cations to form ionic assemblies in the 
premix (solution made by mixing foam concentrates with water). These species arise at high pH 
values that are characteristic of sea water.” 


• “For foam concentrates that satisfy the necessary condition of chemically compatible with 
seawater, the physical effect usually improves the foam quality and the fire-suppression 
performance of AFFF.” This is not found to be the case with most PFAS-free foams without 
fluorosurfactants present. 


• These essential benefits are critical in the defence sector to deliver reliable and rapid fire control 
within the 30 secs ‘cook-off’ time for munitions, which is not currently available from PFAS-free 
foam (F3s) alternatives. It also strongly relates to Offshore installations and shipping. 


 







 


 
 
 
 
 
 
 
 
5. US Dept. Energy’s 2020 Battelle research44 assessed seven commercially available PFAS-free Foams 


(F3s) finding : 


• F3 viscosity up to 90,000centistokes were possible, although significantly reduced in warmer 25oC 


conditions. This is not representative of most commonly occurring Offshore or Defence operational 


conditions, nor many sectors in EU during winters. This has potential to cause reduced proportioning 


or potentially complete blockage at low operational temperatures, preventing effective fire control. 


• Only 3 of the 7x F3s were able to pass Mil-Spec’s burnback test, increasing the risk of flashbacks and 


re-involvement of the fire.  


• In corrosion testing, 4 of these 7x F3s attacked Cupro-Nickel, one of which also attacked Bronze, 


materials generally used for their resistance to seawater corrosion. 


 
6. Test findings (formally reported in Jul.2022 below) led to FAA issuing a Cert Alert (Oct.21)35 of F3 public 


safety concerns confirming: 


• “…interim research has already identified safety concerns with candidate fluorine-free products 
that must be fully evaluated, mitigated, and/or improved before FAA can adopt an alternative foam 
that adequately protects the flying public”. 


• “The safety concerns FAA has documented include: 
o Notable increase in extinguishment time; 


o Issues with fire reigniting (failure to maintain fire suppression); and 


o Possible incompatibility with other firefighting agents, existing firefighting equipment, 


and aircraft rescue training and firefighting strategy that exists today at Part 139 air 


carrier airports.” 


 


These concerns similarly apply to many Airforce applications, Army helicopters use, Naval aircraft 


carriers and helicopter uses, as well as Civil Aviation, Offshore, some shipping etc. 


7. US Federal Aviation Administration (FAA), July 2022 Fluorine Free Foam Testing Report TC22-2336 
confirmed:  


• “The gasoline fires were significantly more difficult to extinguish and more volatile in their 
reactions to foam applications. Flareups, fuel pickup, and surface burning were more commonly 
observed in the gasoline fires compared to the Jet-A fires.” 


• “None of the FFFs [F3s] evaluated had an equivalent extinguishing performance to AFFF. …All the 
other Jet-A fuel fire scenarios resulted in extinguishment times of FFF candidates significantly 
slower than AFFF.” 


• Despite 2x F3s being ICAO Level C approved, no F3 passed the ICAO C tests - indoors or outdoors 
with FAA. 


• F3s did best in over-rich (15%) tests of 3% concentrate. 


• Dry Chemical powders (notably potassium bicarbonate widely used throughout aviation, defence, 
offshore, some shipping internationally) reduced performance of all seven leading F3s tested 
under Mil Spec and ICAO Level C11 protocols against two C6-AFFFs.  


 







 


 
 


 
 
 
 
 
• 5x leading F3s were tested for Fluorine by an independent laboratory, recording high 10-87ppm 


TOF (Total Organic Fluorine) levels by FAA, using US EPA 537.1 method48. This ridicules Mil Spec’s 
1ppb PFAS limit, far below ECHA’s more practical and measurable 1ppm PFAS limit – STILL 
significantly exceeded. 


•  “All the tested FFFs exhibited reduced performance with the application of dry chemical. … Since 
dry chemical is a common auxiliary agent and many ARFF vehicles have dual-agent turret nozzles, 
this quality may pose significant safety issues in a real-world response.” 


•  “Additionally, surface burning was a commonly observed trait of the FFF candidates that is 
typically not observed with AFFF.”  


• “Extinguishing the fire on the edges of the fire pans and preventing reignition in these areas was 
generally more difficult with the FFFs than the AFFFs. In the manual application evaluations, this 
difficulty was more evident and was amplified by the application technique and cohesivity of the 
foam blanket.” This confirms F3 use would become harder as pool fire sizes increased, and is 
directly relevant to the need for rapid, effective first aid firefighting to prevent risk of escalation in 
these six sectors.  


•  “A direct discharge into the pan or change in direction of application frequently caused fire 
reignition in areas of the pan that were previously extinguished or pulled the entire foam blanket 
away from other areas, causing reignition.” which could have serious consequences as foam 
blankets are frequently disturbed and blown around changing their direction by wind, on land and 
especially offshore.  


• “Overall, none of the tested FFF candidates can be considered a direct replacement for AFFF 
without compromising the efficacy of fire extinguishment.” 


 
 
8. Sweden’s Research Institute (RI.SE) (Dahlbom, 2022)3 conducted extensive fire performance testing on 


eleven F3s. It concluded:  


• “Testing in seawater generally prolonged [F3] extinguishment times or prevented 
extinguishment.”  


• When seawater was used only two F3s extinguished (2min47s and 4min11s), nine F3s did not 
extinguish (EN1568-3).  


• “This is assumed to be due to interactions with the fuel causing rapid breakdown of the 
firefighting foam.”  


• Only 3 of these 11xF3s using freshwater were found to extinguish ICAO Level B in under 2 mins 
requirement, 3 did not extinguish at all.  


• None of 11x F3s when forcefully applied, extinguished EN1568-3 [heptane] within required 
1min30s. Only 5 extinguished (best 2min30s, worst 5min 35s), 6 did not extinguish. 


• “The more forceful [F3] application, the greater the fuel pick-up.” Emphasising the importance of 
gentle applications with F3s, which is not possible or usually effective offshore, defence, aviation, 
and most transportation. 


• ” If the foam breakdown or fuel pick-up is too large, extinction times may instead be longer. … a 
higher heat flux increases the firefighting foam breakdown.” 


• “The fuel flashpoint could be an indicator of the complexity of firefighting.” 


 
 
 







 


 
 
 
 
 
 
• None of 11x F3s was able to meet the 10min 25% burnback time (EN1568-3), only one F3 exceeded 


this 10min requirement when used at an over-rich induction rate of 4.5% admixture (of nominal 3% 
foam).  


•  “All the findings and conclusions point out the importance to perform tests as close to the real fire 
hazard situation as possible.” 


 
9. NFPA Research Foundation’s 2022 ‘Fire Service Roadmap’ report33 confirmed: 


• “The new fluorine-free foams are similar to the legacy protein foams in that they rely solely on the 
foam blanket to contain the fuel vapours to extinguish the fire (i.e., fluorine-free foams do not 
produce a surfactant film on the fuel surface like AFFF).”  


• “As a result, air-aspirating discharge devices may be required to optimize the capabilities of these 
products.” 


• “The research conducted to date suggests that FFFs tend to lose effectiveness when discharged 
through non-air-aspirating nozzles that produce lower aspirated/aerated foam with expansion 
ratios less that 4-5 (generally speaking).” Offshore, Defence, Aviation and often transportation 
commonly uses non-aspirating discharge devices for rapid control under wide ranging conditions 
including wind. Changing to aspirated devices would likely reduce system effectiveness, increasing 
risks of catastrophic fires. 


• “However, it is incorrect to assume that these new FFFs are a “drop in” replacement for AFFF even 
though they may have a specific listing or approval. At this time, there is too much difference 
between specific FFF's in properties and performance to suggest that the class can be a drop-in 
replacement for the AFFF class of foams.” 


• There are no F3 alternatives which currently meet all existing C6-AFFF capabilities, nor has passed 
the existing AFFF MilSpec32,45, new F3 Mil Spec (32725)9,46, or UL162 seawater accreditation4,5 with 
non-aspirating devices under necessary operating conditions of -18oC, widely experienced across EU 
in winter, particularly offshore. 


• Ultimately, end users will need to design and install within the listed parameters in order to ensure 
a high probability of success during an actual event. This applies to both the discharge devices and 
proportioning system.” 


 
10. US Department of Defence (DoD) NEW fire performance test standard MIL-PRF-327259 for Fluorine 


Free Foams (F3s) issued in Jan.2023, specifically designed for land-based operations using freshwater 
only.  


• It is not accepted for Naval use, clearly indicating that F3s meeting this specification are not 
suitable for application in sea water because they are significantly less effective i.e., UNSUITABLE.  


• Any such qualified F3 also has to carry a warning label: “This product is not authorized for US Navy 
Shipboard Use” and “Do not mix with other foam concentrates.” 


• This standard also seems considerably weakened by: 


• Single 50ft2 (4.64m2) fire test uses freshwater and 3gpm nozzle [50% higher application rate] on 
Jet A in 60sec extinction and 270sec burnback (not seawater and 2gpm nozzle on gasoline in 50 sec 
extinction and 360sec burnback as AFFF Mil Spec– a much harder test) - potentially placing lives at 
increased risk. 


• 2 passes from 3 attempts (only 66% success) per test (100% pass rate currently required to pass) -
eroding safety factor. 


• 28ft2 (2.6m2) fire tests use Jet A with 10sec preburn - unrealistically short, avoids heat build-up 
(not gasoline & 10sec preburn) 







 


 
 


 
 
 
 
 
• Only two 28ft2 (2.6m2) tougher fire test with gasoline (aged and unaged F3), 2gpm nozzle, 10sec 


preburn, 60sec extinction, 240sec burnback – freshwater only (not gasoline, 2gpm nozzle, 10sec 
preburn, 30sec extinction and 360sec burnback with fresh and seawater). Is that tough enough? 


• Burnbacks now start after 30secs (not within 60 secs i.e. 55-58secs for AFFF spec) 


• Dry Chemical compatibility uses Jet A and freshwater (not gasoline and Seawater) making it 
easier to pass. 


• ALL fire tests conducted between 5 and 32oC ambient temps, making it much easier to pass at 5oC 
- unrepresentative of year-round conditions! 


• Wind speed reduced to 5mph (not 10mph) - so less blanket disturbance. 


• Viscous concentrates - kinematic viscosity 300cs at 25oC (not 2cs for AFFF). NO requirement at 5oC 
– when more relevant operationally (AFFF is 20cs at 5oC). 


• Corrosion rates now tested with just 10% F3 diluted in 90% seawater (not 90% AFFF diluted in 10% 
seawater) – unrealistic - presumably seawater is less corrosive than F3s? 


• Aquatic toxicity LC50 requirement now reduced over 16-fold to 30ppm with more tolerant 
Fathead Minnow specified – a pollution tolerant species (not 500ppm with more sensitive Killifish 
required under AFFF Mil Spec). 


• F3 PFAS content <1ppb potentially unrealistic – particularly when 5x leading F3s each tested 10-
87ppm TOF by FAA in Jul.2022 report (using US EPA 537.1 method). 


• NO F3s are currently qualified to this spec in early May 202346. Yet 10x C6-AFFF 3% foams are 
currently qualified to the existing Mil Spec MIL-PRF-24385F(SH)v4, 202045.  


• This existing AFFF MilSpec32 also permits F3 use offshore - providing any such F3 has been qualified 
by passing ALL the detailed fire performance tests in fresh and saltwater required by this 24385F 
specification – no F3s can pass these tests – even freshwater only45, hence the arrival of a test 
designed to allow F3s to pass9,46. 


 
11. FAA issued Cert-Alert 23-01 (Jan.2023)10 in response to this new F3 MilSpec9: 


• Accepting airport use of this new F3 spec. once F3 passes qualification testing and is added to 
QPL/QPD.  


• “Currently, Certificated Pt.139 airports will not be required by the FAA to transition to the new F3. 
Airport operators are authorised to continue using QPL Mil Spec AFFF”. 


• “F3s lack compatibility with other F3s, so they cannot be mixed together.” Also, F3s are not 
premixable. 


• “Airports using potassium based dry chemical should contact their assigned FAA Airport 
Certification Safety Inspector to discuss options for ARFF response” …as F3s can be instantly 
attacked by Dry Chem applications. 


 
  
 
 
 
 
 
 
 
 







 


 
 
 
 
 
 
 


12. FAA Research calculating firefighting agent quantities for aircraft crash fires in 201237 found 
aircraft composite materials behave differently. It cautioned: 


• There is also potential for re-ignition of a fuel fire from smouldering fuselage composites.”  


• It referenced US Military graphite/epoxy/carbon fibre composite testing, finding “this composite 
would self-sustain combustion in as little as 2.5 minutes of exposure to an external pool-type fire. 
…The pool fire was easily extinguished in all tests. However, extinguishment of the composite 
combustion was not as easy. The surface flames were readily extinguished, but smouldering 
composite combustion was already established.”  


• “To extinguish …fire fighters applied a continuous stream of AFFF directly on the composite 
material. After applying AFFF for 3 minutes or more, the smouldering composite combustion was 
extinguished.” Such re-ignition sources further expose F3 vulnerabilities, without vapour sealing 
additives. 


 
13. The current NFPA 403:2018 Standard for Aircraft Rescue and Firefighting Services at Airports38 


Annex B.6 explains…  


•  “There has been limited full-scale testing of ICAO C foams, but tests to date have reflected 
extinguishments on Jet A within 1 minute at ICAO Application rates of 0.992 gpm/ft2 
(3.75L/min/m2). The 0.13gpm/ft2 (5.5L/min/m2) application rate requirement for AFFF meeting 
Mil Spec in NFPA 403 is 40% higher.”  


• This raises a BIG question:  …Are alternative ICAO Level B/C F3s still effective at this low 40% safety 
factor operationally? when considerably less than existing double or triple safety factors currently 
used by ICAO Level C/US Mil Spec approved C6-AFFFs?  


• Annex B.6 continues “Airports adopting ICAO foam concentrates should evaluate equipment 
requirements any time a switch to a new manufacturer of foam concentrates is considered. 


• Therefore, starting with 2018 edition of NFPA 403, the following application rates by test standard 
are used: 


 
 (1) Mil-F 24385 and ICAO Level C = 0.13gpm/ft2 or 5.5L/min/m2 
 (2) ICAO Level B = 0.18gpm/ft2 or 7.5L/min/m2 
 (3) ICAO Level A = 0.20gpm/ft2 or 8.2L/min/m2” 
 
This is of particular concern to SEAC…and ICAO when extensive comparative fire testing confirms F3s 
deliver inferior fire performance to C6-AFFFs and may require typically 2-3times higher application rates 
to even extinguish test fires on volatile fuels like gasoline and Jet A1. Safety factors should therefore be 
significantly higher than just 40%, at least double confirming operational use at 7.5L/min/m2 or above 
potentially for ICAO Level B approved F3s (not 5.5L/min/m2 as currently)?  
 
Is it SAFE for European airports to be using ICAO Level B47 F3s at just 5.5L/min/m2 application rate, 
when NFPA 403:201838 is recommending ALL ICAO Level B approved foam be used operationally at 
7.5L/min/m2 to avoid increasing risks to life safety? Who is liable should a tragedy happen? 


 
 
 
 
 







 


 
 
 
 
 
 
 
This also justifies a 10-year transition extension (with review) for Aviation, Defence, Offshore Installations 
where helidecks are almost universally operated, and marine shipping with helicopters stationed or visiting 
(e.g., cruise ships, research vessels, supply ships and others). 


 
14. Summary: Advantages of transitioning to F3s in six sectors defined above are currently: NONE.  


Any anticipated environmental benefit from preventing C6-PFAS discharging onto land, rivers or sea are 
likely to be offset by increased loss of life from slow, less effective fire control; fire duration and risk of 
extended spread; increased toxic smoke  produced; increased foam used with higher aquatic toxicity; 
increased breakdown products released from fire; excessive run-off due to higher application rates; 
increased risk of catastrophic fires delivering greater risk of lives lost and greater resulting irreparable 
damage. 


 
       Disadvantages of transitioning to F3s in six sectors defined above are numerous, including: 


• Increased risk of fires escalating out of control. 


• Very high impacts of single catastrophic event to humans and our environment. 


• Demonstrated impaired F3 functionality, particularly when forcefully delivered, using non-
aspirated delivery devices (3-4:1 expansion) to overcome wind and remain a safe distance 
from flames and radiant heat.  


• Reduced proportioning accuracy/reliability due to viscosity issues, particularly in winter 
operating conditions (potentially -18oC). 


• Most F3s suffer attack and premature collapse from Dry Chemical powder applications, 
regularly used by Defence, Aviation, Offshore, Transportation and neighbouring 
establishments to Seveso III sites. 


• Most sectors suffer disproportionate ‘out-of-service’ costs to high value assets to allow 
system clean-out, retro-fitting equipment, re-commissioning etc. for F3 transitions, likely 
compromising existing protections, placing lives under increased risk of harm. 


• Sectors using non-potable water are particularly vulnerable to poor F3 fire performance (e.g., 
seawater). 


• No current evidence of proven F3 effectiveness under realistically challenging major fire 
conditions. 


• Disproportionately likely to result in increased catastrophic fire risk and lives lost, above the 
low levels currently experienced. 


 
  







 


 


 
 
 
 
 
 
15. Evidence from three Major Fires: F3 use contributed to unacceptable outcomes: 


i. Defence fire comparison12-20 


 







 


 
 
 


 
  







 


 
 
 
 
 
 
 


ii. Aviation fire comparison21-22 


 


 
 


 


 


 


  







 


 


 
 
 
 
 
 
 


 


 
 
 
 
 
 
 







 


 


 
 
 
 
 
 
 


iii. Chemical fire comparison23-31 


 
  







 


 
 
 
 
 
 
 


 


 
 


 
 
 


  







 


 


 
 
 
 
 
16. PFAS Limit values 
 Since F3s are required by this proposed restriction to contain <1mg/L (ppm) PFAS1 (i.e., Total Organic 


Fluorine or TOF) in these alternative concentrates, it undermines this requirement if during cleanout 
significantly higher levels are permitted, especially if such higher levels could be influencing 
performance.  


• There is also a risk that very weak C6-AFFFs could potentially be claimed as F3s.  


•  “SEAC notes1 that, in regard to placing firefighting foams on the market, stakeholders participating 
the consultation on the Annex XV Dossier generally did not report concern on setting the limit value 
at 1 mg/L.” Both FFFC and ATCS in USA “confirmed in the consultation on the Annex XV Dossier that 
1 ppm of PFAS in a foam concentrate does not provide any increase in the effectiveness of the foam 
(comments #3552, #3544). SEAC takes this as an indication of this level of the limit value as being 
sufficiently low to prevent intentional use of PFAS in firefighting foams.”  


• SEAC also advises1 that “In the consultation on the Annex XV Dossier, it was also reported that 
there are some indications that the concentration of PFASs in new fluorine-free foam concentrates 
could be higher than 1 ppm (comments #3607, #3614). The party recommended to set the limit 
value at 3 ppm; according to their experience the PFAS concentrations in new fluorine-free foams 
are under this level.”   


• SEAC recognises1 … “The dossier Submitter considers more practical to use ‘total [organic] fluorine’ 
methods which measure the overall amount of (organic) fluorine in a sample.” 


 
 This could get very confusing for foam users, regulators and manufacturers alike, unless the 1ppm PFAS 


limit proposed –measured as TOF - should be the required PFAS limit value across EU for all new F3 
concentrates, cleanouts, wash waters and final rinsate, as well as other wastewater effluent streams 
from sewage treatment, biosolids and landfill leachate etc. so there is a uniform acceptance level to 
avoid confusion and keep a fixed implementable level that everyone can work with.  


 
 SEAC support1 was also given to the idea that “additional guidance, based on best practices existing in 


some sectors and countries, will be developed for the industry to ensure enforceability. SEAC finds this 
a useful idea as such and agrees that guidance, or even prescriptive documents at EU level (similar to 
IED/BREF documents) should be developed by the European Commission. In the consultation on the 
Annex XV Dossier, stakeholders also implied that guidance on how the cleaning of equipment to meet 
the restriction level of 1ppm can be achieved would be needed (comments #3543, #3550).”   


 
 Such guidance with a defined procedure to follow would benefit foam users, manufacturers and 


contractors implementing change-outs during F3 transitions to ensure they achieved a level of 
consistency in system cleanout that avoids divergent outcomes. Otherwise, this could lead to 
unacceptably high residual PFAS result levels being frequently recorded/reported, which contradicts the 
intention of this restriction regulation. It would also be cost prohibitive to force a further clean-out of 
new F3 concentrate placed in a system, simply because the original cleanout was insufficient, resulting 
in the whole tank contents being unacceptably contaminated with PFAS levels well above the required 
limit value of 1ppm PFAS (measured as TOF). 


 
 It was disturbing to find the US Federal Aviation Administration in its Jul. 2022 TC22-23 report36 on 


comparative fire testing of F3s, found five of these leading F3 concentrates independently tested for 
PFAS content by a reputable approved analytical laboratory, showed surprisingly high PFAS (as Total 
Organic Fluorine or TOF) levels ranging from 10-87ppm using the US EPA Method 537.1 (2020)48. Far in  


 







 


 
 
 
 
 
 
 


excess of the required 1ppm PFAS concentration required for F3 concentrates in this restriction 
regulation.  


 
 If 1ppm total PFAS (presumably measured as TOF) is to be the concentrate requirement going forward it 


should also apply as a maximum to residual PFAS concentration levels in final wash water from existing 
storage tanks and systems, verified by an independent approved laboratory to be < 1ppm TOF before 
the new F3 concentrate is added to the tank. The F3 concentrate should probably also be independently 
analyzed by an approved laboratory to ensure it meets the <1ppm TOF restriction requirement at the 
same time, since 5 leading manufacturers seem to be struggling to adequately measure PFAS levels in 
their new manufactured F3 concentrates since these five were submitted to FAA as ‘Fluorine Free 
Foams’, presumably intended to meet the US EPA criteria, which seems set at an unrealistically and 
unmeasurably low 1ppb total PFAS level33 (i.e. TOF).  If this reason may be ‘contamination at the 
manufacturing site’, then such contamination needs to be investigated and removed so that future F3 
manufacture can comply with the label, delivering essentially ‘Fluorine Free’ product to the required 
limit value of 1ppm total PFAS (measured as TOF) across EU. 


 
 It should be a major concern to everyone that new F3s may contain 87ppm PFAS36 which under this 


proposed regulation would make them ‘AFFFs’, not F3s under which they appear to perhaps 
unintentionally be masquerading. Presumably even 10ppm is also well above a threshold level at which 
PFAS provides some functional benefit to the foam? -  previously stated by FFFC and 3M in their 
submissions1 as being 1ppm total PFAS. 


 
17. Re-training ALL firefighters to un-learn currently ‘instinctive’, semi-automatic emergency responses, 


often ingrained over a lifetime 
Re-training firefighters to do the opposite of what many have found instinctive over a lifetime will be 
very challenging, time-consuming and expensive33. SEAC recognises1 this “Some stakeholders (comment 
#3546, 3548, 3596, 3614) claimed that, further to technical. 
costs, they will also incur organizational costs (adapting firefighting related procedures) and re-
training costs (since alternative foams can require new firefighting tactics and tools), and these have 
not been accounted for by the Dossier Submitter. According to one comment (#3548), these costs could 
represent 25% of substitution cost for big industrial installations.” 
To use F3s effectively requires gentle (not forceful) applications, well aspirated (not non-aspirated), 
slower (not rapid attack) requiring closer engagement with the fire, meticulously addressing every area 
of flames, and re-visiting to check for any re-ignition before moving onwards in a painstaking, 
methodical focused manner, which is unfamiliar because of C6-foam’s flexibility and capability to quickly 
spread and vapour seal the volatile flammable liquid fuel’s surface (not possible with current F3s). This 
takes more courage, exposes firefighters to more heat stress, goes against natural instincts to stay 
further back, which is a very different mind-set from their current training for fast, sweeping foam 
delivery onto pool fires, applied from as far back in as safe an area as possible to achieve rapid 
knockdown and extinguishment to achieve a rapid rescue of casualties, prevent spread and escalation 
and get back to safety.  


 
 
 
 
 







 


 
 
 
 
 
 
 
 


NFPA-RF’s 2022 Fire Service Road Map33 confirms “Specifically, one pass of a stream of AFFF typically 
extinguished all the fire in application, including on the far side of smaller obstructions. Conversely, 
the FFFs tended to leave small holes in the foam blanket and needed more agent to extinguish all 
of the obstructed fires. In short, the FFFs typically took two passes of foam application to match the 
single pass of AFFF explaining the 1.5-2 times longer extinguishment times.” …” As a result, these 
conditions could have been even more pronounced if the tests had been conducted with a 
flammable liquid like gasoline.  … pre-fire planning and training will be key to successful 
implementation/deployment of these products going forward.” Such re-training will be time-
consuming and expensive, because it has to be very realistic. To achieve the best from F3s is counter-
intuitive to conventional firefighter training and is not instinctive for any individual wanting to get 
the job done and get back to a safer place. It will take many attempts on real fires for every 
firefighter before the required technique is mastered and confidence slowly grows with application 
success. Also, this ‘Roadmap’33 confirms “Although these new foams are being developed and 
implemented as environmentally friendly AFFF alternatives, the industry trends will require 
collection and disposal of these products in the same manner as AFFF is being handled today. So 
unfortunately, the ability to train with these foams will have the same cost burden as the legacy 
AFFFs requiring special facilities and waste containment/collection. As a result, innovative training 
approaches (e.g., immersive reality approaches) should be considered/developed to more 
effectively and efficiently address the increased challenges of transitioning to these new products. 
Additional training resources will be required to address new foam alternatives (e.g., model 
procedures, model strategies or tactics with new foams, training facilities, equipment transition, 
etc.). Special education and training are needed for foam stewardship (e.g., why the transition is 
needed, why environmental contamination is important,” This training intensity, foam disposal and 
significant costs per firefighter have not been adequately considered in this restriction proposal so 
far. 


 
Such comprehensive training should only be embarked upon once independent comparative fire test 
data confirms a high degree of fire performance equivalency is possible using F3 alternatives to 
adequately protect firefighter lives operationally, which is demonstrably far from the case currently 
or in the foreseeable future. It also seems not to have been adequately considered, or costed in the 
Socio-Economic Assessment, by the Document Submitters of this PFAS foam restriction proposal. 
Even then there is always a risk that under stressful situations firefighters will instinctively revert to 
past behaviours that have been proven effective for decades, even though that could risk un-doing 
what has already been slowly achieved with F3s and thereby unintentionally accelerate the risk of 
flashbacks and re-ignition. Forcing this transition too early, particularly on flammable fuels, 
particularly in these six challenging sectors. Consideration should be given to the likelihood it could 
result in unnecessary loss of lives, unexpected asset destructions, including increased loss of our 
brave firefighters for which high-level investigations will be demanded, to prevent any re-
occurrences. We already have two more recent disasters from which we should take important 
lessons21-31, before it’s too late. 


  







 


 
 
 
 
 
 
 
18. Portable fire extinguishers for Class B fires 


Whilst we are advised by our members that the 5-year derogation for portable fire extinguishers is 
workable there are concerns related to the 6-month derogation for placing on the market of foam in 
portable fire extinguishers. Due to the number of units in the market, in excess of 40 million we do not 
see there is the capacity to remove the PFAS from the liquid, either by activated charcoal or ion 
exchange nor the capacity to incinerate the resulting residue.  There is also the additional new risk from 
Lithium-ion batteries that is becoming prevalent across the world, and we are still investigating the 
efficacy fluorinated and for that matter fluorine free foams on this risk.  


 
19. Conclusions 


This substantial difference in current F3 fire performance under challenging conditions, compared with 
existing C6-AFFFs on widely used flammable fuels, particularly when saline water, forceful and non-
aspirated applications are required, demonstrate its criticality to operational fire responses in all six of 
these specific sectors.  
This explains and justifies why it is imperative that high performing C6 Aqueous Film Forming Foams (C6-
AFFFs) and other C6-foams approved under US Mil Spec, ICAO Level B/C, UL162, EN1568-3, IMO, Lastfire 
test standards are allowed to remain available for all these six sector applications for at least 10 years 
with review (not the 5 years proposed which is too short) as a crucial step towards retaining current 
safety requirements, during a successful if rather longer F3 transition. This enables avoidance of 
compromised life safety and inferior critical infrastructure protections for these challenging sectors, 
particularly where added munitions ‘cook-off’ complexities, seawater use, non-aspirated forceful 
applications require speed, flexibility, reliability, under challenging wide ranging operational conditions. 
Space and weight constraints, criticality of tight time restrictions on foam’s fire control effectiveness to 
protect lives, and excessive costs of ‘down-time’ restrict their use in unavoidably confined potentially 
hazardous spaces (e.g., defence assets, offshore platforms, ships, passenger aircraft, rapid response fire 
trucks, other transportation vehicles etc.  
Avoiding the consequences of severe fire spread to other areas or adjacent high hazard facilities, often 
matches the challenging but realistic fire scenarios already recognized by SEAC at Seveso III sites. 
Compromising on these protections could unnecessarily jeopardise lives to increased risk of loss or 
severe injury. 
As a result of the evidence provided above, i.e. use of more volatile fuels (than common test fuel 
heptane), unavoidable use of varied water quality (including saline waters), necessity of forceful and 
non-aspirated applications to target hazards combatting wind and ensuring adequate distance achieved 
(and protection of firefighters from excessive radiant heat and flames) which is unlikely using more 
gentle but higher F3 application rates of higher aspirated foam in dedicated modified F3 systems.  
Concerns that disproportionately expensive ‘out-of-service/down-time’ delays of high value critical 
assets during F3 transition, may compromise life safety and existing critical infrastructure protections. It 
may even jeopardise National security. This combined evidence confirms that Offshore, Defence, Civil 
Aviation, Marine Shipping, Bulk Transportation/Storage and neighbouring facilities to Seveso III site 
require at least a 10-year transition period (with review) to avoid compromising on existing life safety 
protections. Major incidents could more easily become catastrophic with serious loss of life because of 
F3s  are not shown equally effective under these specifically challenging conditions, likely to be found in 
realistic and credible major fire events in these six sectors. 
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The proportionality of likely increased risks of catastrophic fires outweighs potential for F3s to 
keep such catastrophic risks as low as they are currently, particularly under the challenging 
operational conditions faced and extensive training required across these six demanding yet 
critical sectors. 


 
Industry is working towards improving the performance of the alternatives, but we are not there, 
yet the additional time will allow us to bring the alternatives up to the standards we currently 
achieve with fluorinated foams. 
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FFFC comments on the SEAC draft opinion on an Annex XV Restriction Report on per- and 
polyfluoroalkyl substances (PFAS) in firefighting foams 
 
Thomas Cortina 
Fire Fighting Foam Coalition Inc. 
Executive Director 
1-571-384-7915 
cortinaec@comcast.net 
 
The Fire Fighting Foam Coalition Inc. (FFFC) appreciates the opportunity to provide comments 
on the SEAC draft opinion on the ECHA proposal for a REACH restriction on per- and 
polyfluoroalkyl substances (PFAS) in firefighting foam. FFFC is a global association that 
represents manufacturers of firefighting foams and their chemical components on regulatory 
and legislative issues. The coalition provides a focal point for industry technical reviews, 
development of industry positions, and interactions with relevant organizations such as 
environmental agencies, militaries, approval agencies, and standards bodies. FFFC members 
provide most of the firefighting foam used in the European Union and a significant percentage 
of the firefighting foam used worldwide, including both fluorinated and fluorine-free foams. 
 
In our May 2022 comments, FFFC expressed support for the ECHA proposal for a REACH 
restriction on PFAS in firefighting foam because the proposal is clear, comprehensive, and 
mostly achievable in the timeframes provided. Importantly, it addresses the concerns that were 
raised by manufacturers and users in response to the foam provisions of the PFHxA restriction 
proposal. FFFC supports the proposed revisions to the ECHA restriction proposal as outlined in 
the SEAC draft opinion. FFFC believes these changes will increase the likelihood of successful 
implementation of the restriction and provide additional assurance to high-hazard users that 
acceptable alternatives will be available in the required timeframe. 
 
FFFC notes that the continued uncertainty as to the outcome of the foam provisions of the 
PFHxA restriction proposal is causing confusion among foam users, making it difficult to 
properly plan for a future transition. If adopted, over 99% of PFAS foams would be covered 
under the PFHxA restriction rendering the ECHA proposal moot. FFFC would strongly support 
firefighting foams being removed from the PFHxA restriction and all PFAS foams being 
regulated under a single restriction for firefighting foam as outlined in the ECHA proposal and 
SEAC draft opinion. This would aid in enforcement and clarity of the rules and restrictions for 
the use of foam. Multiple regulations affecting the manufacture and use of substances and 
mixtures will be hard for downstream users to maintain compliance. FFFC would urge ECHA and 
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the dossier submitters of the PFHxA restriction proposal to clarify publicly that the ECHA PFAS 
foam restriction proposal is the restriction moving forward that will regulate foam in the EU 
and that the foam provisions of the PFHxA restriction will not enter into force regardless of the 
final disposition of that restriction. 
 
SEAC Opinion 
 
Column 2, Paragraph 1  
 
The revisions to the official language of the restriction as shown in Table 1, Column 2, 
Paragraphs 1.a. and 1.b. of the SEAC draft opinion are appropriate to limit the scope of the 
restriction only to PFAS substances used in the formulation of foam concentrates. These are key 
provisions that are missing from the PFHxA restriction proposal. They provide a legal window 
for the continued production, import, sale, and export of fluorinated foam concentrates and 
foam fluorosurfactants for the full length of the derogations. As FFFC and others noted in 
comments on the PFHxA restriction proposal, without these provisions any derogations for 
foam use are meaningless if manufacturers cannot obtain the required ingredients. FFFC notes 
that there is no direct reference to export as there was in the Annex XV report. We would ask 
that ECHA confirm in the restriction that the legal definition of “placed on the market” under 
REACH includes export. 
 
Column 2, Paragraph 3.a. 
 
FFFC questions why an 18-month transition period is necessary before the prohibition on 
testing and training takes effect. FFFC has recommended against the use of PFAS foams for 
testing and training in our best practice guidance since 2016. Currently 20 US states have bans 
on testing and training with PFAS foam in place. FFFC would recommend shortening this 
transition period to 6 months. 
 
Column 2, Paragraph 3.b. 
 
We note that the SEAC draft opinion suggests that the 18-month transition period for municipal 
fire services that don’t also provide service to Seveso establishments may need to be extended. 
As this extension would not be necessary from a foam performance perspective, we assume it 
is based on a lack of resources for all the municipal fire services in the EU to make this 
transition within 18 months. 
 
Column 2, Paragraph 3.c. 
 
We note that the SEAC draft opinion suggests that the 3-year transition for civilian ships may 
need to be extended. Eurofeu in its comments on the Annex XV report also suggested that this 
transition period may need to be extended. FFFC would suggest that civilian ships be given the 
same 5-year transition period as most other foam uses. 
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Column 2, Paragraph 3.d. 
 
This is a new derogation that was not in the Annex XV report, although under the Annex XV 
report civilian aviation and defence would have a 5-year transition period along with all other 
uses not specifically called out in a derogation. FFFC thinks it is appropriate for the restriction to 
specifically reference civilian aviation and defence as these are important sectors. 
 
Based on the discussion of defence in the draft opinion, it appears that SEAC believes that some 
EU member states will require the use of PFAS foams for defence purposes beyond the 
proposed 5-year derogation. FFFC agrees with this conclusion. The United States military is 
required under current law to eliminate the use of PFAS foams for ground-based applications 
no later than October 2026. Shipboard uses are not restricted. FFFC believes that the situation 
is likely similar for many EU militaries, where depending on the type of military equipment they 
deploy, there are different challenges in making the transition to alternatives. 
 
In question 5 of the information note, SEAC asks for information on the ability of foam users in 
the defence sector to obtain exemptions from member states if needed after the 5-year 
transition period. FFFC is concerned about how such a situation would work in practice. From 
the perspective of foam manufacturers, if EU member state militaries are going to be 
purchasing PFAS foams beyond 5 years from entry into force, it would be better if a derogation 
for such use is provided in the restriction. 
 
Column 2, Paragraph 3.e. 
 
In its draft opinion SEAC concluded that the restriction proposed by ECHA is the most 
appropriate EU-wide measure to address PFAS in firefighting foams, provided that a review on 
the availability of alternatives for Seveso installations is carried out before the end of the 10-
year derogation for this sector. FFFC believes that such a review would be appropriate to 
provide confidence to Seveso users that acceptable alternatives are available. FFFC would 
suggest language such as the following be included at the end of Paragraph 3.e.: unless a review 
carried out 5-7 years after entry into force determines that acceptable alternatives are not 
available, at which time the Seveso derogation would be modified accordingly. 
 
It appears that a new qualifier has been added to the Seveso derogation that relates to the 
derogation for civilian aviation and defence. FFFC is interpreting this to say that if a civilian 
aviation or defence facility is also a Seveso establishment then its transition period is limited to 
5 years instead of 10. 
 
Column 2, Paragraph 4.d. and 5. 
 
FFFC questions why the requirement for adequate treatment of PFAS foam waste and PFAS 
foam mixtures would be delayed until 6 months after entry into force. FFFC best practice 
guidance recommends that PFAS foam mixtures (which would include foam concentrates) and 
PFAS foam wastes be disposed of by high temperature incineration at a facility capable of 
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handling hazardous waste. This method of disposal is expensive, and the 6-month delay could 
allow bad actors the opportunity to avoid these costs by disposing of PFAS foams by some 
other less than adequate method. FFFC fully supports the requirements for adequate treatment 
as outlined in these paragraphs and would recommend that they become effective at entry into 
force. 
 
The restriction needs to specify exact methods of disposal that would qualify as adequate 
treatment under the restriction. As stated above, FFFC is aware of only one method that would 
qualify as adequate treatment and that is high temperature incineration at a facility capable of 
handling hazardous waste. If there are other methods that ECHA believes would qualify, they 
need to be specified in the restriction. 
 
Column 2, Paragraph 6 
 
FFFC believes that the requirement to label foam concentrate packaging and foam wastewater 
as containing PFAS is appropriate. Because foam concentrates are industrial products and not 
consumer products, and because foam wastewater would only be sent to facilities capable of 
handling hazardous waste, FFFC would support this requirement being met by including the 
required label on the safety data sheet that accompanies the container as opposed to the 
container itself. 
 
Offshore Installations 
 
In question 1 of the information note, SEAC asks for information on the availability of 
alternatives for offshore exploration and exploitation. Eurofeu in its comments on the Annex XV 
report noted the lack of available alternatives providing both alcohol resistance and high freeze 
protection required for offshore installations in northern regions. FFFC understands that one of 
its members will be submitting detailed information on the use of foam in the offshore sector 
and recommending that this sector be provided the same 10-year derogation and review as 
Seveso III sites. FFFC supports this recommendation. 






