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[bookmark: _GoBack]Comments on the SEAC draft opinion and specific information requests
Specific information requests
1. The DMF draft opinion concludes that for uses where the risks cannot be sufficiently addressed by technical means alone it should be possible to address the risks by use of personal protection equipment and administrative measures (like job rotation or shorter working days) and that this could be done with relatively low costs (affordable means).
Please, submit detailed information on the technical and economic feasibility of adopting the risk reduction measures described above to reduce the combined exposure level of DMF to a safe level using the proposed DNEL values of 6 mg/m3 (inhalation) and 1.1 mg/kg bw/day (dermal). Furthermore, please submit information on costs and affordability of such risk reduction measures.
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	422
	Date/Time: 2019/10/16 11:25

Type: BehalfOfAnOrganisation

Org. type:
Industry or trade association

Org. name:
Industrievereinigung Chemiefaser e.V. (IVC)

Org. country:
Germany

Attachment:




	Comments on the SEAC draft opinion:
IVC as the Association of the German, Austrian and Swiss Man-Made Fibres Industries (European transparency register no. 49913771894-86), in agreement with CIRFS - European Man-Made Fibres Association, was present at the SEAC-44 meeting on September 16th 2019 in Helsinki and had prepared hand-outs for SEAC members. As it was not allowed to hand them out, they are now attached to this comment.
Our verbal comments at the SEAC-44 meeting on September 16th 2019 was stopped after only two minutes and the second time slot of one hour on DMF foreseen for September 18th 2019 was canceled. Also there were questions asked in the meeting and uncertainties still mentioned in the actual draft opinion. We believe that SEAC missed an opportunity to clarify these uncertainties with the industry stakeholders present in the SEAC-44 meeting.
Some data have been already provided in the former public consultation but were not considered yet by SEAC (see attachment). We will continue to participate in the public consultation process and are always open for further discussions to answer any questions.


	
	
	Specific information 1:
See attachment and former PC ref. 2029-2032, 2245


	
	
	SEAC Rapporteurs response:
Thank you for the comment.

With regard to the nature of the products manufactured by the MMF companies SEAC has included a sentence appreciating the products.

With regard to attainability to the RAC agreed DNELs, SEAC refers to the response to comment #430.

With regard to the nature of the impacts of DMF, SEAC would like to note that a DNEL value is a scientifically based value based on agreed principles and it is not up to SEAC to question the RAC evaluation.

With regard to proportionality, SEAC agrees that the benefit estimation is quite uncertain. This is underlined in the opinion. See also response to comment 423.
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	Comments on the SEAC draft opinion:
IVC as the Association of the German, Austrian and Swiss Man-Made Fibres Industries (European transparency register no. 49913771894-86), in agreement with CIRFS - European Man-Made Fibres Association, provide here detailed information on “Liver function and alcohol intolerance (AI) after exposure to DMF” as mentioned in our PC comment from October 16th 2019, 10:25 a.m. for SEAC as a basis for the recalculation of health benefits.


	
	
	Specific information 1:
See PC comment from October 16th 2019, 10:25 a.m. and former PC ref. 2029-2032, 2245


	
	
	SEAC Rapporteurs response:
Thank you for the comment. SEAC's opinion underlines the uncertainties with regard to benefit estimation. SEAC notes that the relationship between exposure to DMF and alcohol intolerance is found in a number of studies, which are referred in the background document. SEAC agrees that alcohol intolerance is not a long term effect and has taken this into account when assessing the benefits. Please also see response to comment #430.
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	Date/Time: 2019/11/19 15:55

Type: Individual

Country:
Italy

	Comments on the SEAC draft opinion:
We appreciate RAC and SEAC opinion that, due to the absence of suitable alternatives for a large number of uses, the total ban of DMF and the option to list the substance on Annex XIV to REACH and thereby only allow authorised uses were rejected.
In the PU-coating sector, the use of DMF for the different types of coatings strongly depends on the polymer used for coating, the material to be coated and the properties to be achieved. In some applications DMF as coating solvent may be substituted by water or organic substances. However, some specific coatings will still require DMF.
You quote DMSO as the most promising potential alternative, but it doesn’t have the same properties with regard to viscosity, tendency for coagulation, evaporation heat, operation temperature and distillation features. Particularly for coagulation (wet process) DMSO is not suitable, simply it doesn’t work.
We appreciate value for long-term inhalation exposure of 6 mg/m3 and long-term DNEL dermal exposure of 1.1 mg/kg bw/day instead of 3.2 mg/m3 and long-term DNEL dermal exposure of -0.79 mg/kg bw/day. We ask again a value closer than current OEL (15 mg/m3).
We have carefully read about benefits for human health, even if our company within 50 years of activity has never met health problems with our workers.
The coating industry is testing different options to improve the ventilation and decrease the diffuse emissions to further reduce the exposure to DMF in nearly future. Measures, like fully enclosing of the head of the coating line, cleaning with robots, increasing and improving the aspiration and ventilation efficiency. The subsequent costs reach millions Euro and our Company would find serious financial problems in order to face these costs.
PU-coating sector requested transition time of 10 years, but SEAC and RAC consider this request not sufficiently justified.
But costs for millions Euro deeply impact on our Company and it would not be possible to face such big investments in a short time period. We request again to have more than 2 years to be compliant with new rules.
In the public consultation several companies claimed that due to needs for quick interventions in the production process and frequent changes in the production it would not be possible for many of them to comply with the proposal limit. However, this appear to be based on the assumption that use of personal protection equipment shall not to be taken into account when estimating the exposure for inhalation.
For the above, we want to underline that our workers use PPEs whenever it is possible, but it needs to be clear that PPEs are neither practical nor comfortable since they should be worn continuously during eight-hour shift and we need to add that some of these PPEs are not allowed by laws to be worn for many hours.
SEAC has a view that PPE and job rotation may be used during adjustments periods when a company is adopting to new regulation and substitution or technical adjustments appear prohibitively costly in the short run.
Theoretically it is true, but some PPE (for example total mask and disposable clothes) are really uncomfortable and job rotation is very difficult: shifts shorter than 8 hours/day are unacceptable for our workers because of remunerative reduction that shorter shifts would involve. It is even more difficult thinking about a 4 hours job rotation in order to more exposed to DMF workers make actions which expose them just for a part of their working day, whereas other 4 hours they could work far from the production plant.
As a matter of facts many of our workers have physical limitations that forbid them to fulfil some specific tasks. They are tasks protected from heavy weights and/or chemical substances. These workers may be excluded from job rotation and their tasks are not available for an eventual rotation.
It’s also to be considered that our Company works on 3 shifts (24 hours a day): a job rotation becomes even more complicated.


	
	
	Specific information 1:
we want to underline that our workers use PPEs whenever it is possible, but it needs to be clear that PPEs are neither practical nor comfortable since they should be worn continuously during eight-hour shift and we need to add that some of these PPEs are not allowed by laws to be worn for many hours.
SEAC has a view that PPE and job rotation may be used during adjustments periods when a company is adopting to new regulation and substitution or technical adjustments appear prohibitively costly in the short run.
Theoretically it is true, but some PPE (for example total mask and disposable clothes) are really uncomfortable and job rotation is very difficult: shifts shorter than 8 hours/day are unacceptable for our workers because of remunerative reduction that shorter shifts would involve. It is even more difficult thinking about a 4 hours job rotation in order to more exposed to DMF workers make actions which expose them just for a part of their working day, whereas other 4 hours they could work far from the production plant.
As a matter of facts many of our workers have physical limitations that forbid them to fulfil some specific tasks. They are tasks protected from heavy weights and/or chemical substances. These workers may be excluded from job rotation and their tasks are not available for an eventual rotation.
It’s also to be considered that our Company works on 3 shifts (24 hours a day): a job rotation becomes even more complicated.


	
	
	SEAC Rapporteurs response:
Thank you for the comment.

SEAC would like to note that a DNEL value is a scientifically based value based on agreed principles and it is not up to SEAC to question the RAC evaluation.

SEAC agrees that costs for implementing major risk reduction measures might be substantial, and notes your comment that costs would reach millions of Euro and that your company would have serious financial problems in order to face these costs.

Furthermore SEAC agrees that use of PPEs is not possible for an 8-hour working day and notes your comments that job rotation is challenging in your company.

However, SEAC has no detailed information on the situation for your company and have to conclude on an aggregate level. SEAC finds it likely that a combination of risk reduction measures will make it possible to meet the proposed levels but has noted your considerations in the uncertainty section of the opinion.
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	Date/Time: 2019/11/22 00:10

Type: BehalfOfAnOrganisation

Org. type:
Company

Org. name:
<redacted>

Org. country:
Italy

Company name confidential: Yes

Privacy comment:
Because we have done already an access to the previous public consultation as confidential and we want to maintain the same line.
Thank you.

	Comments on the SEAC draft opinion:
Dear Sirs,
We would like to bring again to your attention our reasons and comments on the latest publication even if we have accessed already to previous consultation sharing documents and details supporting our request.
Sincerely,


	
	
	Specific information 1:
We shared already all the info on previous consultation.


	
	
	SEAC Rapporteurs response:
SEAC would like to note that a DNEL value is a scientifically based value based on agreed principles and it is not up to SEAC to question the RAC evaluation.

SEAC has noted your comment in #2287 of the previous consultation, where you as a synthetic leather producer indicated that all equipment and machines are located in wide areas and the workers never stay more than 5 to 10 min. really close to the most potential exposure points, and that measured results show an average value of about 10 mg/m3.

Furthermore you informed ECHA that further decrease of exposure can only be achieved through a combination of measures such as increased ventilation, exhaustion and improved confinement of machines as well as adaptation of standard operating practices, creating a more specific procedures teaching workers. Considering the levels of enclosure and ventilation achieved in the factory, you also stated that this will be a huge challenge either in economic terms and production capacity which will return again as an further economical effort for the company. More close areas, more PPE and procedures obligating workers to have a continuous turn between different production areas will cause a less productivity.

Finally, you informed ECHA that it would be possible for your company to implement measures to achieve a 10 mg/cm limit in about 2-3 years.

SEAC does not have sufficient detailed information to assess which possibilities your company has to meet the 6 mg/m3 within a shorter time period.
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	Date/Time: 2019/11/22 14:00

Type: BehalfOfAnOrganisation

Org. type:
Industry or trade association

Org. name:
Industrievereinigung Chemiefaser e.V. (IVC)

Org. country:
Germany

Attachment:




	Comments on the SEAC draft opinion:
IVC as the Association of the German, Austrian and Swiss Man-Made Fibres Industries (European transparency register no. 49913771894-86), in agreement with CIRFS - European Man-Made Fibres Association, provide here detailed information on “Proportionality of a restriction based on the proposed RAC DNELs for the MMF industry”.
Additional to the Summary given below, following points are given in more detail in the attached document:
1.	Introduction
2.	Benefits
2.1.	What is the correct DNEL?
2.2.	Does the Kilo et al study provide a sound basis for quantifying alcohol intolerance?
2.3.	Is cirrhosis a suitable proxy for alcohol intolerance?
2.4.	How long do workers experience symptoms of alcohol intolerance for?
2.5.	Risks to human reproduction
2.6.	Qualitative review of effects in the Draft Background Document (Annex p.  414)
3.	Costs
3.1.	Can Job rotation reduce exposure to meet the proposed restriction?
3.2.	Can PPE be used to reduce exposure to meet the proposed restriction?
3.3.	Effects of forthcoming legislative changes
3.4.	If other sectors can comply with the proposed restriction, why can’t the MMF sector?
3.5.	Omission from the draft opinion
4.	Annex 1 – International Occupational Exposure Limits (OEL)
Summary
Conclusions on benefits
The draft opinion notes that the main reason for the proposed restriction is concern over developmental effects; however, there is no information available in the literature about cases of reproductive or developmental effects in humans after exposure to DMF. (page 18 of the draft SEAC opinion). These specific requirements are already controlled for the EU’s MMF industry by Legislation (see footnote) (Germany) and company RMM policy (Germany, Austria, Hungary) that prevent female workers of reproductive age working in areas where DMF exposures are above 3 mg/m3, a figure below the DNELs proposed by both the Dossier Submitter and RAC.
We agree that the Kilo study is the most relevant to derive a DNEL for hepatic effects in humans also because it is the most recent study (the only cited that is less than 10 years old). However, it is not ideal for the purposes of quantification of health benefits based on alcohol intolerance (AI) (see also responses #422, #423 of this PC). The levels of alcohol intolerance forecast by the rapporteurs far exceed the experience of the industry at the present time. The companies are aware of alcohol intolerance from times prior to the adoption of the 15 mg/m3 indicative OEL, but have observed negligible levels since. 
The valuation of alcohol intolerance is based on a lower bound QALY loss for cirrhosis of the liver. There is no scientific basis for equating the two, and from consideration of the characteristics of AI and cirrhosis of the liver, the assumptions followed will lead to substantial overestimation of the value of any incident case of AI. Also the sentence “Even if not a disease itself, the symptoms cause discomfort and may be an early sign of liver damage.” on page 18 of the draft opinion is not correct. That AI is not a pre-stage to liver toxicity can best be deduced from studies of exposure levels without liver toxicity in spite of AI still being reported. For example, the recent study of Kilo et al. (2016) showed that exposures not leading to elevated liver enzymes still elicit AI reaction (see also IVC response # 1597, p. 7-9 (15.02.19)).  Page 24 ("workers... would be able to continue their work…”) implies that AI leads to workers taking time off for illness, which is not the case.
For these reasons, the quantified benefits of the proposed restriction in terms of reducing alcohol intolerance are far beyond actual experience in the MMF industry.
The qualitative argumentation on benefits, specifically in relation to a perception that the quantification provided is likely to lead to underestimation is flawed. Almost all of the evidence cited relates to studies undertaken over 20 years ago (and in some cases over 40 years ago) when controls were very limited and PPE not nearly so well advanced. The view that hepatic toxicity is linked to alcohol intolerance is not supported by experience, for example from Asian populations that have a naturally high level of AI because of genetic factors. Reference to reproductive effects does not account for the fact that legislation in Germany and company RMM policy at the German, Austrian and Hungarian factories (together covering all EU MMF facilities) prevents female works of reproductive age working in areas where the proposed DNELs would be exceeded.
Conclusions on estimated costs and response to restriction
The position of the companies, that closure is a likely response to the proposed restriction, is unchanged. This position is not taken lightly: For reasons given here and in earlier submissions, the companies have not identified solutions to meeting the proposed limits that are technically, operationally, or economically feasible. We note here that under the hierarchy of controls for the long term that job rotation and use of PPE would not be considered acceptable and hence that additional technical controls would be needed. Page 16 of the draft opinion reports data submitted previously by IVC indicating costs for further technical controls that only go part way to meeting the RAC DNEL of €150 million for one small MMF producer. This cost for one producer is far greater than the benefits as quantified in the draft opinion for workers in the MMF and PU coating sectors combined.
The companies have considered the potential for job rotation and enhanced use of PPE. In both cases there are substantial barriers to implementation at the scale needed to ensure compliance with the proposed restriction.
The threat of closure in the sector is real, as the following information covering the last 20 years shows:
•	UK: 120.000 tons capacity closed
•	France: 100.000 tons capacity closed (factory dismantled and moved to South Africa)
•	Spain: >100.000 tons closed
•	Romania: 60.000 tons capacity closed
•	Italy: 3 factories totalling 250.000 tons closed
•	Bulgaria: factory closed
•	Ireland: factory closed
•	Hungary: Capacity moved from commodity fibre production to the production of carbon fibre precursor
Only a few highly-specialized companies have been able to continue operating in the EU. We make no claims as to the role of legislation in these closures, but simply note that they are indicative of a sector where margins are tight, the opportunity to increase prices to account for new legislative demands is small, and the threat of closure cannot be lightly dismissed. The potential for further closures in the event that companies have difficulties meeting new legislation should not be ignored. 
Conclusions on proportionality
For the reasons given above, and in more detail below, the benefits of the proposed restriction are substantially overestimated, and the costs underestimated. Levels of alcohol intolerance in the MMF industry are negligible. Developmental/reproductive risks are controlled already. Job rotation and increased use of PPE do not resolve the issue of excess exposure beyond the proposed DNELs. An inability to meet the requirements of the restriction poses a serious threat of closure to the 4 remaining manufacturers in Europe.
For these reasons, we do not believe that the SEAC opinion and background documentation demonstrate that the restriction as now proposed is proportional when costs and benefits are accounted for.


	
	
	Specific information 1:
See details in attached pdf-document “IVC_Proportionality of a restriction based on the proposed RAC DNELs for the MMF industry_SEA PC_20191122.pdf”


	
	
	SEAC Rapporteurs response:
See response to updated comment from the comment submitter (#430).
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	Date/Time: 2019/11/22 16:38

Type: BehalfOfAnOrganisation

Org. type:
Company

Org. name:
BASF SE

Org. country:
Germany

	Comments on the SEAC draft opinion:
BASF SE welcomes the overall conclusions of RAC and SEAC and the support of the DMF restriction proposal. 
 
As being one of the DMF registrants, however, BASF SE asks RAC and SEAC to consider checking their opinion on DMF for “consistent regulatory approach” with NMP restriction, meaning to consider an extended transition period for industry sectors having difficulties to quickly adopt to the harmonized DNELs proposed (namely PU-coatings/membranes sector and man-made fiber sector). The NMP restriction granted the wire winding sector a 5 years transition period for adoption to the harmonized DNELs while the rest of the industry has to adopt within 2 years. 
 
In the preamble of Regulation 2017/999/EU* the EU commission acknowledged similarities of NMP, DMF and DMAC with respect to toxicological properties as well as uses and basically concluded that NMP, DMF and DMAC should be treated in the same way for the sake of regulatory consistency. Consequently, it is valid to ask for checking DMF restriction proposal against NMP restriction for regulatory consistency.
 
“SEAC finds the overall cost estimate developed by the Dossier Submitter to have short cummings and to be very uncertain…” (1st § p.12). This may be true, but it is questionable whether this only can lead to over estimation of implementation cost and that argument brought up be the affected sector are invalid. Granting an extended transition period, however, will significantly reduce yearly economic burden for SMEs of these sectors with-out giving away high European safety standards and socio-economic benefit of the DMF restriction proposal.
 
BASF SE does not know the details of the arguments brought forward be these industry sectors and trusts competence of RAC and SEAC to check and to conclude whether a 5 years transition period should be granted to these sectors. 
 
 
* Preamble of regulation 2017/999 states the following:
(21) ….. DMF has similar intrinsic properties to those of N,N-dimethylacetamide (DMAC) and N-methyl-2-pyrrolidone (NMP) and the three substances may be considered as potential alternatives for some of their major uses. NMP is the subject of an on-going restriction procedure in accordance with Article 69 of Regulation (EC) No 1907/2006. In view of the similarities of the three substances, both regarding their intrinsic properties and their industrial applications, and in order to ensure a consistent regulatory approach, the Commission considers it appropriate to postpone the decision on the inclusion of DMF in Annex XIV as has already been done for DMAC when the Commission considered the Agency's recommendation of 17 January 2013. 


	
	
	SEAC Rapporteurs response:
Thank you for the comment. SEAC agrees that the overall regulation of the three aprotic solvents should be same. However, the necessary time for implementation depends on the actual uses. SEAC also agrees that longer transitional period would ease the implementation of technical risk reduction measures. However, also further use of PPEs, job rotation and other management options could be used in order to reduce the exposure.


	428
	Date/Time: 2019/11/25 17:15

Type: BehalfOfAnOrganisation

Org. type:
Company

Org. name:
Mabel srl

Org. country:
Italy

	Comments on the SEAC draft opinion:
DMF is a very important solvent for the PU coating industry, which we belong to. As it is true that, only for specific coatings, alternative to DMF as a solvent already exist and is already used by the majority of the industry, for other specific technical coatings there is no viable alternative as of today. Furthermore, the Dossier submitter, and both SEAC and RAC, have never taken the coagulation industry into account. Coagulation is a form a textile coating where no viable alternative to the use of DMF exist. We do have invested into researching alternative solvents for this specific application, but a viable alternative in terms of costs and performance is still far to be found. Also in this sense, the proposed transition time of 2 years is too short. We’d like to underline that the coagulation industry within EU borders only exists in Italy (around 10 companies) and in Holland (1 company), while there are many coagulation companies in Turkey and in the far east in general. 
We agree with the comment submitted by IVC (Ref #422 of 2019/10/16), in particular with points #2-3-4. 
The PU coating industry has requested a higher DNEL value of 10mg/m3, which seems to be possible by implementing the use of PPE and ventilation inside the factory. As the actual possible compliance with this limit is nevertheless to be demonstrated, and the level of investments for such implementation are extremely high considering the current market stagnation and fierce competition from non EU countries, we require a longer transition time of 10 years. 
We would like to underline that the proposed solution of job rotation is not economically feasible. As the SEAC opinion already reports, there is fierce competition in the PU coating market, coming from outside EU borders, where competing companies can profit of lower loan costs and milder limits of environmental and working security compliance. Adding costs to the EU based manufacturing would result in an even less competitive price and thus to closure of the plants within EU borders. 
According to the published opinion, SEAC does not find it likely that 50% of the PU coating and membrane sector as well as the complete man-made fiber industry would close down due to the restriction. In our opinion, and this is only related to the PU coating industry, all companies producing with coagulation plants will close down as there is no possible alternative to this kind of manufacturing and 2 years’ time is too short in order to find a possible alternative to DMF. 


	
	
	Specific information 1:
The use of PPE can be further enforced, but it must be taken into account that many of them are not practical for the workers to be worn for long period of times and for some specific operations on the machines. Temperature and humidity in working areas increase the discomfort for prolonged periods of wearing invasive PPEs. 
Administrative measures are not economically feasible, especially in sectors like the PU coating industry, where the market is stagnating and there is fierce competition from outside EU borders. Increasing manufacturing costs is not an option, as non EU manufacturers profit from lower wages and less strict regulaments on workers and environment protection.


	
	
	SEAC Rapporteurs response:
Thank you for the comment.

SEAC would like to note that a DNEL value is a scientifically based value based on agreed principles and it is not up to SEAC to question the RAC evaluation. SEAC notes your view that 2 years will not give sufficient time to switch to alternatives. However, despite of practicalities SEAC has not been presented for evidence that it should not be possible to reduce the exposure to below the proposed DNEL values using a combination of different means as PPEs and management measures.
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Type: BehalfOfAnOrganisation

Org. type:
Industry or trade association

Org. name:
Fedustria

Org. country:
Belgium

Attachment:




	Comments on the SEAC draft opinion:
Fedustria attended the SEAC-44 meeting on September 16th 2019 in Helsinki, in order to provide information and clarifications on questions/uncertainties raised during the opinion making process.  Even at the meeting, some SEAC members, raised further questions. However is was regrettable that SEAC did not take the opportunity of the attendance of the industry experts to give additional information and clarifcations on these items.  
Fedustria remains available for any further clarifications in order to have a final restriction that takes into account the real situation of the textile PU coating.


	
	
	Specific information 1:
A detailed argumentation why Fedustria, representing the Belgian textile PU coating companies, can not agree with this SEAC draft opinion, is elaborated in the attached document.


	
	
	SEAC Rapporteurs response:
Thank you for the remarks. SEAC again acknowledge the information submitted in the public consultation of the Annex XV report. As mentioned at page 21 in the draft opinion: However, Fedustria does not consider this practical nor comfortable since RPE should be worn continuously during eight-hour shifts, and mentions PPEs in many cases are not allowed to be worn for many hours. SEAC has a view that PPE and e.g. job rotations may be used during adjustment periods when a company is adapting to new regulation and e.g. substitution or technical adjustments appear prohibitively costly in the short run. The information in #1986 describes the situation for 10 companies specifically relating to the original proposed DNELs and does not contain information which makes it possible to etaimate the magnitude of the impact, as SEAC considered that it should be possible to combine different risk management measures in order to reduce the workers exposure. With regard to impact of the new BREF on surface treatment, SEAC just referred the informatoion submitted in the attachment to #1986 It is expected that these developments will bring down the exposure of DMD in the textile coating companies to below or at least the proposed DNEL of 3.2" This paragraph referred to the BREF work as well as to other adaptions which will be implemented of DMF in the workplace". SEAC notes that the stated reduction of a factor 4 times lower of the present emission level was not related to the direct worker exposure and has amended the opinion accordingly.
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	Comments on the SEAC draft opinion:
IVC as the Association of the German, Austrian and Swiss Man-Made Fibres Industries (European transparency register no. 49913771894-86), in agreement with CIRFS - European Man-Made Fibres Association, provide here detailed information on “Proportionality of a restriction based on the proposed RAC DNELs for the MMF industry”.
This version replaces ref. nr. 5e8919de-d5e1-4b7b-acdf-8c99c2923f8a uploaded 22nd November 2019, 13:00, as clarification of wrong cited MMF technical control cost in the SEAC draft opinion were added. Please use this version instead of the version from 22nd November 2019.
Additional to the Summary given below, following points are given in more detail in the attached document:
1.	Introduction
2.	Benefits
2.1.	What is the correct DNEL?
2.2.	Does the Kilo et al study provide a sound basis for quantifying alcohol intolerance?
2.3.	Is cirrhosis a suitable proxy for alcohol intolerance?
2.4.	How long do workers experience symptoms of alcohol intolerance for?
2.5.	Risks to human reproduction
2.6.	Qualitative review of effects in the Draft Background Document (Annex p.  414)
3.	Costs
3.1.	Can Job rotation reduce exposure to meet the proposed restriction?
3.2.	Can PPE be used to reduce exposure to meet the proposed restriction?
3.3.	Effects of forthcoming legislative changes
3.4.	If other sectors can comply with the proposed restriction, why can’t the MMF sector?
3.5.	Omission from the draft opinion
4.	Annex 1 – International Occupational Exposure Limits (OEL)
Summary
Conclusions on benefits
The draft opinion notes that the main reason for the proposed restriction is concern over developmental effects; however, there is no information available in the literature about cases of reproductive or developmental effects in humans after exposure to DMF. (page 18 of the draft SEAC opinion). This risk is already controlled for the EU’s MMF industry by legislation  (Germany) and company RMM policy (Germany, Austria, Hungary) that prevent female workers of reproductive age working in areas where DMF exposures are above 3 mg/m3, a figure below the DNELs proposed by both the Dossier Submitter and RAC. The proposed restriction would therefore generate no additional benefit for developmental effects.
We agree that the Kilo study is the most relevant to derive a DNEL for hepatic effects in humans also because it is the most recent study (the only cited that is less than 10 years old). However, it is not ideal for the purposes of quantification of health benefits based on alcohol intolerance (AI) (see also responses #422, #423 of this PC). The levels of alcohol intolerance forecast by the rapporteurs far exceed the experience of the industry at the present time. The companies are aware of alcohol intolerance from times prior to the adoption of the 15 mg/m3 indicative OEL, but have observed negligible levels since. 
The valuation of alcohol intolerance is based on a lower bound QALY loss for cirrhosis of the liver. There is no scientific basis for equating the two, and from consideration of the characteristics of AI and cirrhosis of the liver, the assumptions followed will lead to substantial overestimation of the value of any incident case of AI. Also the sentence “Even if not a disease itself, the symptoms cause discomfort and may be an early sign of liver damage.” on page 18 of the draft opinion is not correct. That AI is not a pre-stage to liver toxicity can best be deduced from studies of exposure levels without liver toxicity in spite of AI still being reported. For example, the recent study of Kilo et al. (2016) showed that exposures not leading to elevated liver enzymes still elicit AI reaction (see also IVC response # 1597, p. 7-9 (15.02.19)).  Page 24 ("workers... would be able to continue their work…”) implies that AI leads to workers taking time off for illness, which is not the case.
For these reasons, the quantified benefits of the proposed restriction in terms of reducing alcohol intolerance are far beyond actual experience in the MMF industry.
The qualitative argumentation on benefits, specifically in relation to a perception that the quantification provided is likely to lead to underestimation is flawed. Almost all of the evidence cited relates to studies undertaken over 20 years ago (and in some cases over 40 years ago) when controls were very limited and PPE not nearly so well advanced. The view that hepatic toxicity is linked to alcohol intolerance is not supported by experience, for example from Asian populations that have a naturally high level of AI because of genetic factors. Reference to reproductive effects does not account for the fact that legislation in Germany and company RMM policy at the German, Austrian and Hungarian factories (together covering all EU MMF facilities) prevents female works of reproductive age working in areas where the proposed DNELs would be exceeded.
Conclusions on estimated costs and response to restriction
The position of the companies, that closure is a likely response to the proposed restriction, is unchanged. This position is not taken lightly: For reasons given here and in earlier submissions, the companies have not identified solutions to meeting the proposed limits that are technically, operationally, or economically feasible. We note here that under the hierarchy of controls for the long term that job rotation and use of PPE would not be considered acceptable and hence that additional technical controls would be needed. Page 16 of the draft opinion reports data submitted previously by IVC (#2245, p. 27) indicating costs for further technical controls that only go part way to meeting the RAC DNEL of €150 million for the MMF sector (not only one small MMF producer as written in the SEAC draft opinion). This cost is far greater than the benefits as quantified in the draft opinion for workers in the MMF and PU coating sectors combined.
The companies have considered the potential for job rotation and enhanced use of PPE. In both cases there are substantial barriers to implementation at the scale needed to ensure compliance with the proposed restriction.
The threat of closure in the sector is real, as the following information covering the last 20 years shows:
•	UK: 120.000 tons capacity closed
•	France: 100.000 tons capacity closed (factory dismantled and moved to South Africa)
•	Spain: >100.000 tons closed
•	Romania: 60.000 tons capacity closed
•	Italy: 3 factories totalling 250.000 tons closed
•	Bulgaria: factory closed
•	Ireland: factory closed
•	Hungary: Capacity moved from commodity fibre production to the production of carbon fibre precursor
Only a few highly-specialized companies have been able to continue operating in the EU. We make no claims as to the role of legislation in these closures, but simply note that they are indicative of a sector where margins are tight, the opportunity to increase prices to account for new legislative demands is small, and the threat of closure cannot be lightly dismissed. The potential for further closures in the event that companies have difficulties meeting new legislation should not be ignored. 
Conclusions on proportionality
For the reasons given above, and in more detail below, the benefits of the proposed restriction are substantially overestimated, and the costs underestimated. Levels of alcohol intolerance in the MMF industry are negligible. Developmental/reproductive risks are controlled already. Job rotation and increased use of PPE do not resolve the issue of excess exposure beyond the proposed DNELs. An inability to meet the requirements of the restriction poses a serious threat of closure to the 4 remaining manufacturers in Europe.
For these reasons, we do not believe that the SEAC opinion and background documentation demonstrate that the restriction as now proposed is proportional when costs and benefits are accounted for.


	
	
	Specific information 1:
See details in attached pdf-document “IVC_Proportionality of a restriction based on the proposed RAC DNELs for the MMF industry_SEA PC_20191125.pdf”


	
	
	SEAC Rapporteurs response:
Thank you for the comment. SEAC notes your concern on the possibilities for the four man-made fibre companies to reduce the exposure of DMF to the proposed DNEL values. However, SEAC also notes that the companies reiterate their view that a restriction is a preferred option compared to regulation under the authorisation scheme even if the authorisation scheme would make it possible to take individual circumstances into consideration under the socio-economic route. This again questions the validity of the statement that at least 2 companies will terminate the production within the EU.

SEAC would like to note that a DNEL value is a scientifically based value based on agreed principles and it is not up to SEAC to question the RAC evaluation. However, SEAC notes that DNEL values according to guidance are protective in order to protect to reflect differences between individuals and uncertainties in data. Hence, it is not likely that exposures slightly above the DNEL would result in major impacts.

SEAC notes the information that in four companies no female workers is exposed to DMF and that that the use of DMF therefore does not present a risk with regard to developmental effects. SEAC notes that it is up to the decision makers to decide on whether gender specific DNELs may be used in the risk assessment.

SEAC notes your information that the quantified benefits of the proposed restriction in terms of reducing alcohol intolerance are far beyond the actual experience in the man-made fibre industry and that you find this to be in contrast the opinion indication that roughly 40 % of staff working in areas with DMF exposure experiences alcohol intolerance. SEAC agrees that such high prevalence would most likely easily be detected and that it is very likely that the 40 % prevalence rate is a significant overestimation. The value is based on average values for a number of studies which found alcohol intolerance between 3.5 % and 74 %, and that the actual exposure was not always very clear. E.g. Fioritto et al., 1997, referred to in the Appendix to the Background Document, found 74 % to have alcohol intolerance while Wang et al (1991) found that 21 % had alcohol intolerance.

SEAC notes that the estimation is based on available studies but noted that the dose-response relationship is uncertain. In the final opinion this uncertainty is underlined and it is said that the quantified benefit estimated must likely is significantly overestimated.

With regard to the comments on the used QALY weight of 0.08 used for the liver effect, SEAC notes that the value is the lowest of the considered range. It should further be noted that a QALY measures the discomfort etc. during one year of the disease. The loss of a lifelong disease is therefore calculated by multiplying the loss of one year with the number years where a person is expected to suffer of the disease. Furthermore, the medicinal costs and the cost in the health sector is not part of the QALY loss. Points 1 to 4 of the difference between alcohol intolerance and cirrhosis in your comment are therefore not relevant. The important point is whether the discomfort of the two diseases in a certain year can be considered to be the same. For compensated cirrhosis (cirrhosis without symptoms) the QALY weight in some studies have been found to be 0.16 while the QALY for decompensated cirrhosis has been found to be 0.48. As the number of the symptoms are the same, SEAC does find a QALY weight of 0.8 as unjustified, but acknowledge the uncertainties. More reflections on the QALY weight can be found in https://echa.europa.eu/documents/10162/13639/report_qualy_daly_en.pdf/f8c20060-8e7d-4b87-9e0c-64ba2999e63d, Annex 3.

With regard to risk reduction measures, your comment refers to the "hierarchy of control" principle and states that in the long run PPEs and job rotation would not be considered acceptable and that additional technical controls therefore would be needed. However, according to SEACs understanding the principle is not an automatic process leading to substitution or enclosure in all cases. It is always a case-by-case assessment and only if economically are feasible there is an obligation to ensure the higher levels of risk management measures (enclosure, substitution) are used.

In the background document SEAC has given its opinion on the principles of calculating costs in case the production is terminated, but has not included it in the opinion as it is not considered to be a likely response.

SEAC acknowledges the importance of the products produced using man-made fibres. However, this has not been assessed in detail, as SEAC's conclude that it should be possible to reduce the exposure to the proposed level. As the companies do not agree to that conclusion there is still uncertainty related to this, and SEAC has therefore added a paragraph related to the importance of the production.

With regard to how SEAC has considered comments on the public consultation of the Annex XV report (#2287,#2320 and #2323), SEAC notes that the artificial leather sector is part of the coating PU-sector. Comment #425 above is from that sector.

With regard to comments (£2295, #2299, #2300, #2303 and #2325, SEAC notes that the comment, SEAC notes that the pharmaceutical sector did not find it possible to do without DMF and they stated the original proposed DNEL's will represent an additional effort to ensure compliance with them. The sector has not submitted comments to the SEAC opinion.
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	SEAC Rapporteurs response:
The confidential comment is submitted by the PU-coating company The main argument is that workers cannot work eight hours with full-face gasmasks; there will be a lot of opposition towards this proposed solution, and that job rotation would not solve the problem as all workers work in the production hall, where exposure takes place.

The company indicates that compartmentation (full or partly) of the coating line and a manufacturing line that is fully automated (sensors, robots, automated dosing, etc.) is possible given acceptable transition time. The company submitted information on investment costs and yearly operational costs.

SEAC thanks for the information on costs, which are within the level described in the opinion and background document.

Furthermore, SEAC agrees that the use of PPEs is not possible for an 8-hour working day and notes the comment that job rotation is challenging in this company.
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IVC -Comments to “Liver function and alcohol intolerance (AI) after 


exposure to DMF” (16th October 2019) 


Alcohol intolerance (AI) 


AI has been described in many studies on DMF exposed workers. For derivation of a 


DNEL/OEL the adversity of AI, its reliability for derivation of a dose response 


relationship, potential relation to liver toxicity and disability of workers have to be 


considered. AI is not specific for DMF exposed workers only, but has also been 


observed with the same symptoms after exposure to Cyanamid and disulfiram. The 


latter has been used therapeutically because of this effect for treatment of chronic 


alcohol abuse (Antabus ®). AI is characterized for all these substances by flushing of 


the face as lead symptom sometimes accompanied by dizziness, headache, nausea, 


and other symptoms at lower incidences and to a varying extent. The reason for AI 


reactions is assumed to be the inhibitory effect of DMF on alcohol and aldehyde 


dehydrogenase resulting in an accumulation of the more toxic acetaldehyde.  


Adversity of AI:  


Mild forms of AI are often not perceived by affected persons as adverse and more 


pronounced effects can be regarded as unpleasant but no consequences to workers’ 


health are known. In contrast, Wall et al. (1992) by comparing flushers with deficiency 


in alcohol metabolizing ALDH2 with non-flushers found out that flushers reported 


significantly more positive feelings after intoxication with an experimental challenge 


dose of alcohol in comparison to non-flushers. The feelings in flushers were more 


intense, although not necessarily more negative, after alcohol exposure than in non-


flushers. In the same context a statement of Lyle et al. (1979) may be seen regarding 


mild symptoms of AI: “facial flushing on drinking of alcohol is a source of hilarity 


rather than alarm.” And finally this may also be indirectly perceived from data of Kilo 


et al. (2016). In the questionnaire a slightly higher number of workers reported 


“flushing of the face” (108/217) than assigning it to AI (93/217).  


In this respect the subjective severity of AI may also be taken into account although 


not easy to quantify. An indication for severity may be obtained by observations 


whether alcohol consumption was reduced upon employment or was lower in 
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exposed vs. control workers. This has been shown in some studies (e.g. Cirla et al., 


1984) but not in others (e.g. Kilo et al., 2016). Cirla et al. (1984) investigated alcohol 


drinking habits in workers before and during employment at mean exposure levels of 


22 mg/m³ (range 8-58). Heavy drinkers were defined by drinking ≥1 l wine/d (about 


120 g alcohol/d). Before employment there were 43/100 heavy drinkers, 32 changed 


their habit during employment and 22 thereof had a clear reduction to moderate 


drinkers (<1 l wine /d). In contrast, Kilo et al. (2016) did not observe a change in 


drinking habits at lower mean exposures of 6.2 mg/m³ (range 0.08-46.9) while 


controls and exposed workers did not differ statistically significantly in their  drinking 


habits as indicated by the alcohol specific urinary parameters EtS and EtG. This 


indicates that especially high alcohol consumption is reduced with a clear tendency 


that this effect may be more pronounced at high DMF exposures. At low to moderate 


alcohol consumption there seems to be no interrelation between exposure and a 


reduction of alcohol consumption. 


Reliability for derivation of a dose response relationship: the reported alcohol 


intolerance reactions cannot be used for OEL setting as the data only can rely on 


reporting of the subjects without information under which past exposure conditions 


these reactions were elicited because intolerance reactions will be reported if they 


ever occurred. In addition, reporting of AI is subject to confounding by expectation 


and recall bias as workers may assume that such symptoms can be associated with 


DMF exposure (perhaps by experience of other workers) and therefore may rather 


tend to report such symptoms even if they had experienced no or only very minor 


effects. At the time of investigation when the exposure levels are defined, the worker 


will also report effects experienced at former times possibly associated with high 


(peak) exposures.  


AI is associated with another uncertainty as it not only depends on DMF exposure but 


also on the amount of alcohol consumed. Without being able to define exact DMF 


concentrations, it is plausible that even relatively low DMF exposure and single 


episodes of high alcohol consumption may lead to AI. In conclusion, reliable dose 


response relationships cannot be obtained by reports on AI. 
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Potential relation to liver toxicity:  


That AI may be a critical effect finally leading to liver toxicity is highly speculative. 


With the higher prevalence of AI (without concomitant exposure to DMF) in Asian 


populations a higher incidence of liver disease would be expected as compared to 


Western populations. But to the best of our knowledge there is no indication for such 


a difference. That AI is not a pre-stage to liver toxicity can also indirectly be deduced 


from studies or exposure levels without liver toxicity in spite of AI. For example, the 


recent study of Kilo et al. (2016) showed that exposures not leading to elevated liver 


enzymes still elicit AI reactions in about 50% of exposed workers (flushing of the face) 


vs. 0.6% in controls. But no information is available at what time AI was experienced. 


As said above, reports on AI are subject to important recall and expectation bias and 


the retrospective reporting of AI episodes does not allow any dose response 


assumptions. A similar disparity was observed in some older studies generally with 


smaller groups of workers. Thus, there are no data to support the assumption that 


liver toxicity and AI are linked to each other. The American Conference of 


Governmental and Industrial Hygienists (ACGIH®) Biological Exposure Index (BEI) 


Committee stated that a BEI of 30 mg Total NMF/L of urine, which is double the 


Biological Limit Values (BLV) of 15 mg Total NMF/L of urine based on the Indicative 


Occupational Exposure Limit Value (IOEL) of 15 mg/m³ for DMF (SCOEL, 2006), 


should protect almost all workers from alterations in liver function (ACGIH, 2017). 


Furthermore ACGIH does not consider facial flushing a material health effects end 


point. 


Disability of workers:  


AI reactions may still rarely occur under present days’ working conditions. The 


symptoms, albeit possibly unpleasant, are transient and only of short duration and 


will generally not last into the next day when the working activities will be resumed. 


Information about the frequency of occurrence of AI (i.e. how many times per year 


per worker) has not been published. Without specific data being available, it is 


plausible to assume that AI episodes are sporadic and associated with high peaks of 


exposure. However it is clear that AI does not lead to disability of workers. 
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IVC-Comments to “Proportionality of a restriction based on the 


proposed RAC DNELs for the MMF industry” (22nd November 2019) 


Summary 


Conclusions on benefits 


The draft opinion notes that the main reason for the proposed restriction is concern 


over developmental effects; however, there is no information available in the 


literature about cases of reproductive or developmental effects in humans after 


exposure to DMF. (page 18 of the draft SEAC opinion). These specific requirements 


are already controlled for the EU’s MMF industry by legislation1 (Germany) and 


company RMM policy (Germany, Austria, Hungary) that prevent female workers of 


reproductive age working in areas where DMF exposures are above 3 mg/m3, a 


figure below the DNELs proposed by both the Dossier Submitter and RAC. 


We agree that the Kilo study is the most relevant to derive a DNEL for hepatic effects 


in humans also because it is the most recent study (the only cited that is less than 10 


years old). However, it is not ideal for the purposes of quantification of health 


benefits based on alcohol intolerance (AI) (see also responses #422, #423 of this PC). 


The levels of alcohol intolerance forecast by the rapporteurs far exceed the 


experience of the industry at the present time. The companies are aware of alcohol 


intolerance from times prior to the adoption of the 15 mg/m3 indicative OEL, but 


have observed negligible levels since.  


The valuation of alcohol intolerance is based on a lower bound QALY loss for 


cirrhosis of the liver. There is no scientific basis for equating the two, and from 


consideration of the characteristics of AI and cirrhosis of the liver, the assumptions 


followed will lead to substantial overestimation of the value of any incident case of AI. 


Also the sentence “Even if not a disease itself, the symptoms cause discomfort and 


                                                 
1
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 


assigns DMF to Pregnancy Risk Group B (same as TRGS remark Z), but to Pregnancy Risk Group C (no 


expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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may be an early sign of liver damage.” on page 18 of the draft opinion is not correct. 


That AI is not a pre-stage to liver toxicity can best be deduced from studies of 


exposure levels without liver toxicity in spite of AI still being reported. For example, 


the recent study of Kilo et al. (2016) showed that exposures not leading to elevated 


liver enzymes still elicit AI reaction (see also IVC response # 1597, p. 7-9 (15.02.19)).  


Page 24 ("workers... would be able to continue their work…”) implies that AI leads to 


workers taking time off for illness, which is not the case. 


For these reasons, the quantified benefits of the proposed restriction in terms of 


reducing alcohol intolerance are far beyond actual experience in the MMF industry. 


The qualitative argumentation on benefits, specifically in relation to a perception that 


the quantification provided is likely to lead to underestimation is flawed. Almost all of 


the evidence cited relates to studies undertaken over 20 years ago (and in some 


cases over 40 years ago) when controls were very limited and PPE not nearly so well 


advanced. The view that hepatic toxicity is linked to alcohol intolerance is not 


supported by experience, for example from Asian populations that have a naturally 


high level of AI because of genetic factors. Reference to reproductive effects does not 


account for the fact that legislation in Germany and company RMM policy at the 


German, Austrian and Hungarian factories (together covering all EU MMF facilities) 


prevents female works of reproductive age working in areas where the proposed 


DNELs would be exceeded. 


Conclusions on estimated costs and response to restriction 


The position of the companies, that closure is a likely response to the proposed 


restriction, is unchanged. This position is not taken lightly: For reasons given here 


and in earlier submissions, the companies have not identified solutions to meeting 


the proposed limits that are technically, operationally, or economically feasible. We 


note here that under the hierarchy of controls for the long term that job rotation and 


use of PPE would not be considered acceptable and hence that additional technical 


controls would be needed. Page 16 of the draft opinion reports data submitted 


previously by IVC indicating costs for further technical controls that only go part way 


to meeting the RAC DNEL of €150 million for one small MMF producer. This cost for 


one producer is far greater than the benefits as quantified in the draft opinion for 


workers in the MMF and PU coating sectors combined. 
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The companies have considered the potential for job rotation and enhanced use of 


PPE. In both cases there are substantial barriers to implementation at the scale 


needed to ensure compliance with the proposed restriction. 


The threat of closure in the sector is real, as the following information covering the 


last 20 years shows: 


 UK: 120.000 tons capacity closed 


 France: 100.000 tons capacity closed (factory dismantled and moved to South 


Africa) 


 Spain: >100.000 tons closed 


 Romania: 60.000 tons capacity closed 


 Italy: 3 factories totalling 250.000 tons closed 


 Bulgaria: factory closed 


 Ireland: factory closed 


 Hungary: Capacity moved from commodity fibre production to the production of 


carbon fibre precursor 


Only a few highly-specialized companies have been able to continue operating in the 


EU. We make no claims as to the role of legislation in these closures, but simply note 


that they are indicative of a sector where margins are tight, the opportunity to 


increase prices to account for new legislative demands is small, and the threat of 


closure cannot be lightly dismissed. The potential for further closures in the event 


that companies have difficulties meeting new legislation should not be ignored.  


Conclusions on proportionality 


For the reasons given above, and in more detail below, the benefits of the proposed 


restriction are substantially overestimated, and the costs underestimated. Levels of 


alcohol intolerance in the MMF industry are negligible. Developmental/reproductive 


risks are controlled already. Job rotation and increased use of PPE do not resolve the 


issue of excess exposure beyond the proposed DNELs. An inability to meet the 


requirements of the restriction poses a serious threat of closure to the 4 remaining 


manufacturers in Europe. 


For these reasons, we do not believe that the SEAC opinion and background 


documentation demonstrate that the restriction as now proposed is proportional 


when costs and benefits are accounted for. 
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Introduction 


The assessment of proportionality for the proposed restriction on DMF is based on 


assessment of the costs and benefits of the proposed restriction.  


The dossier submitter estimated that the costs of compliance the proposed 


restriction would be in the region of €1 billion over a 15-year period and that there is 


risk of factory closure.  However, SEAC has concluded that there is no risk of factory 


closure and that the costs of compliance with the restriction will be low. Critical 


assumptions are: 


 That exposure can be reduced to levels below the proposed DNELs using PPE and 


job rotation, and hence that there would be no need for plant closure 


 Possibly, that measure to reduce exposures will arise in the sector as a 


consequence of developments linked to future controls under the Industrial 


Emissions Directive. 


With respect to benefits, the draft opinion states that:  


SEAC finds the proposed restriction to provide clear benefits. The quantitative 


benefits appear less than estimated by the Dossier Submitter, however with 


great uncertainty (being) up to €77 M over the 15 years period. The 


effectiveness of the restriction is supported by qualitative analysis, as many of 


the benefits can be qualitatively described. It is noteworthy, that the main 


reason for the restriction is to avoid reprotoxic effects in form of 


developmental effects, however, the quantified benefit assessment is based on 


hepatotoxicity effects.  


Critical assumptions involved in that calculation concern: 


 The proposed DNEL calculated by RAC  


 The Kilo et al study providing a sound basis for calculating the number of workers 


experiencing alcohol intolerance 


 Approximation of welfare losses linked to alcohol intolerance by reference to the 


lower bound of a range of quality adjusted life years (QALYs) for cirrhosis of the 


liver 


 Qualitative review including information on the risks to human reproduction. 
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These assumptions are discussed in the following sections. It is noted that the 


background document is not particularly helpful at this point as it contains redundant 


information from the original dossier and the results of some important calculations 


do not match the results given in the draft opinion. 


Benefits 


What is the correct DNEL? 


The draft opinion notes on page 8: 


Furthermore, the man-made fibre sector asked for gender specific DNEL values, as 


the liver effects is relevant for both men and women, while developmental effects are 


not relevant for women. If the DNEL value for liver effects are higher than the DNEL 


value for developmental effects, higher exposure levels could be accepted for others 


than women in the childbearing age. SEAC notes RAC conclusion that a ‘true’ 


inhalation DNEL for the liver effect could possibly be higher than the DNEL of 6.2 


mg/m³ which is based on Kilo et al. (2016). 


We explicitly agree with this statement, but an important typing error needs to be 


corrected as the liver effects is relevant for both men and women, while 


developmental effects are only relevant for women. 


A scientific paper2, now accepted for publication, provides justification that the 


LOAEC is ≥ 20 mg/m³ and therefore a DNEL at a level of 15 mg/m3 for liver toxicity 


would be reasonable. This indicates as well that the DNEL calculated by the RAC 


(6 mg/m3) for liver toxicity is significantly over-conservative, and at the very least is 


subject to significant uncertainty. The level of 15 mg/m3 is widely adopted in Europe 


already for those working with DMF (Annex 1, below). 


The materials produced by RAC and SEAC recognize uncertainty in the DNEL for liver 


toxicity, and acknowledge that it could be higher than the proposed DNEL. The 


proposed DNEL of 6 mg/m³ reflects also developmental risks. However, as is noted 


below, this risk of developmental effects is already mitigated in the MMF industry in 


                                                 
2
 Antoniou, EE, Gelbke Heinz-Peter, Ballach Jochen, Zeegers Maurice P. “The Influence of Airborne N, N-


dimethylformamide (DMF) on Liver Toxicity measured in industry workers: A Systematic Review and 


Meta-Analysis.”, provisionally accepted by Toxicology Research and Application. 
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Europe through legislation3 (Germany) and company RMM policy (Germany, Austria, 


Hungary) affecting all of the EU’s MMF manufacturers. 


These issues clash with the view expressed in the draft opinion that the proposed 


restriction provides “clear benefits” (though confusingly, even the draft opinion 


describes these clear benefits as subject to “great uncertainty”: page 18 of the draft 


opinion). 


Does the Kilo et al study provide a sound basis for quantifying alcohol intolerance? 


The Kilo et al study was undertaken shortly after the indicative OEL of 15 mg/m3 was 


introduced. Workers present in factories prior to the introduction of the indicative 


OEL would certainly have been aware of alcohol intolerance, one of the symptoms of 


which is red flushing of the cheeks, a condition that widely recognized and highly 


noticeable. The questionnaire-based approach of Kilo et al does not specify the 


timeframe when workers experienced effects: whether it was prior to the introduction 


of the indicative OEL, or whether it continued later. The companies that manufacture 


MMF have not identified staff still experiencing alcohol intolerance symptoms.  


In contrast, the SEAC opinion indicates that roughly 40 % of staff working in areas 


where there is DMF exposure experience alcohol intolerance. Such high prevalence 


would be easily detected in the workforce if it was indeed present. 


The Kilo et al study does not provide a fully quantitative response function relating 


number of people experiencing alcohol intolerance to concentration. Instead it simply 


provides figures for an exposed and a non-exposed population. This makes the 


point at which the DNEL is set of critical importance to the quantification. Noting that 


there is uncertainty in the quantification of the DNEL for alcohol intolerance (see 


above), we consider it likely that effects (and hence benefits) are likely to be zero. 


  


                                                 
3
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 where 


DMF is assigned to Pregnancy Risk Group B (same as TRGS remark Z), but assignment to Pregnancy Risk 


Group C (no expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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Is cirrhosis a suitable proxy for alcohol intolerance? 


The valuation of alcohol intolerance is based on an estimate of the lower bound QALY 


loss linked to liver cirrhosis. However, there is no similarity between the two 


conditions other than that the effects are both linked to the liver: 


1. Cirrhosis is a chronic, life threatening condition.  Alcohol intolerance is neither. 


2. Cirrhosis harms the liver to a point where natural repair is not possible. 


3. Groups with higher incidence of alcohol intolerance (typically from SE Asia) do not 


have higher incidence of cirrhosis, so there is no basis for believing that alcohol 


intolerance leads to cirrhosis. 


4. Cirrhosis requires significant medical intervention. Alcohol intolerance, however, is 


reversed once exposures are eliminated. 


Further to this, neither the opinion nor the background document check make any 


attempt to describe ‘alcohol intolerance’ and how its consequences relate to either 


cirrhosis or any other effect for which QALY data are available. There is thus no 


scientific justification for adoption of the 0.08 QALY loss based on a range reported 


for cirrhosis.  We do not suggest an alternative figure beyond stating that alcohol 


intolerance is clearly not as serious as cirrhosis, and hence that the claimed benefits 


(even if we ignore the concerns above about the setting of the DNEL) will be 


exaggerated using a QALY loss of 0.08. 


How long do workers experience symptoms of alcohol intolerance for? 


The Dossier Submitter treated alcohol intolerance as a permanent condition once it 


has developed. The SEAC rapporteur has recognized that this is incorrect and makes 


revised calculations supposedly based on a duration of one year per case.  However, 


SEAC estimates that across the two sectors of MMF manufacture and PU coating, 


520 - 1,000 workers out of a total workforce of 1,300 - 2,500 (i.e. roughly 40 % of 


exposed workers) would have alcohol intolerance.  On this basis, it is not clear what 


the ‘1-year’ duration reported at SEAC43 and SEAC44 means. The results suggest 


that some workers will have AI for as long as they work with DMF, but that symptoms 


will disappear once they no longer work with the substance. The experience within 


the MMF industry is that symptoms of alcohol intolerance have disappeared almost 


entirely since the indicative OEL of 15 mg/m3 was introduced. 
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Risks to human reproduction 


Legislation4 in Germany prevents female workers of reproductive age working with 


DMF. Whilst there is not similar legislation in Austria and Hungary, there are similar 


measures in place at the Austrian and Hungarian MMF manufacturer because of the 


known teratogenic properties of DMF. All four European MMF manufacturers 


therefore take operational measures that ensure that female workers of reproductive 


age on their sites are not exposed to DMF in concentrations in excess of 3 mg/m3, 


with the result that this risk is fully controlled. This is below the DNELs proposed both 


by the dossier submitters and RAC. The proposed restriction would therefore not 


generate any benefit in reducing risks to human reproduction. 


Qualitative review of effects in the Draft Background Document (Annex p.  414) 


The following text in italics is taken directly from the Background Document. Plain 


text below each paragraph provides our commentary. 


Background document text: Although the quantitative health impacts seem so 


uncertain and the numbers may not have an actual meaning, using a lot of 


assumptions and some quantitative proxies a quantification of the potential 


health impacts effects provide insight in the magnitude of the potential effects. 


The numerous human and animal study results form a solid basis for the 


proposed restriction by means of reporting consistent potentially adverse 


effects to human health. 


The first part of the paragraph highlights the high uncertainty in the assessment. The 


closing sentence refers to an extensive evidence base collated in Table E39 (p. 418) 


of the Annex to the Background Document. However, it is noted that of the 45 


studies cited, only 1 (Kilo et al, 2016) was carried out in the last decade.  Only two 


(Luo et al, 2001, Change et al, 2004) were carried out in the 2000s.  Seventeen 


studies date from the 1990s, eighteen from the 1980s and seven are over 40 years 


old. We accept that the literature demonstrates hazard associated with DMF 


exposure. However, with the exception of the Kilo et al study, the literature cited 
                                                 
4
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 where 


DMF is assigned to Pregnancy Risk Group B (same as TRGS remark Z), but assignment to Pregnancy Risk 


Group C (no expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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comes from a time when controls on exposure were limited (if present at all) and PPE 


was not nearly as technically advanced as it is now. The literature cited therefore 


provides a case for controlling exposure to DMF per se, but not the limits of the 


proposed restriction. The text fails to recognize the controls that have been 


introduced since the 1960s. 


Background document text: An important finding of this health impact 


assessment is that the probability of alcohol intolerance effects is very high at 


exposure levels to DMF associated with still normal liver enzyme levels. As can 


be seen in the above calculations, odds ratios for alcohol intolerance effects 


were many folds higher than those for the enzyme levels. Since alcohol 


intolerance is an early indicator of liver damage, this effect should be 


considered as the main effect for the proposed restriction. Pronounced alcohol 


intolerance effects accompanied with loss of general “well-being” i.e. 


headache, nausea, vomiting, epigastric and hepatic pain, flushing of face and 


neck etc. are reported exactly at this airborne concentration of DMF and lower 


in many human studies with European and Asian populations. A long-term 


exposure to DMF, even at current OEL, can result in adverse effects especially 


in sensitive persons and with hepatic diseases. 


There is no evidence of hepatic toxicity in the current workforce. Evidence from Asia, 


where there is a high incidence of natural (genetic) alcohol intolerance finds no 


linkage with hepatic toxicity. 


Background document text: Even though hepatic toxicity, as described in the 


Hazard Assessment (Part B) is not a chronic disease, it would result in high 


medical costs in the EU. 


See previous comment.  Irrespective of that, the reasoning that non-chronic hepatic 


toxicity would generate high medical costs is flawed given the liver’s capacity to 


repair itself, and the lack of clear symptoms until liver disease is advanced (see, e.g. 


https://www.nhs.uk/conditions/cirrhosis/ ). If damage is not chronic it is unlikely 


that individuals would seek medical intervention at all. 


Background document text: The estimated health benefits are likely to be 


larger in practice when considering the following arguments related to 


shortcomings of the published studies:  
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 Some health endpoints are not considered at all because the results are not 


quantifiable (please see Table D.27 below): cardiovascular complaints, 


irritation,   


It is assumed that the reference to Table D.27 should be to E.39.  As already noted, 


the great majority of the literature cited is over 20 years old, with only the Kilo et al 


study being published in the last decade. The table fails to account for the substantial 


reduction in exposures that has occurred in the MMF industry.  


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): There are no extensive studies 


dealing with investigation of reproductive and developmental effects due to 


DMF exposure in humans. However, the effects seen in animals cannot be 


ignored; thus, a certain risk exists also for humans, especially taking into 


account the metabolism pathway of DMF leading to higher levels of AMCC 


metabolite. This metabolic route is known to be more relevant for humans and 


because it was thought to be linked to developmental effects in rodents, the 


risk of developmental toxicity in humans cannot be ruled out.   


Reproductive effects are addressed within the European MMF industry by existing 


controls through the legislation in Germany5 and by company RMM policy at the 


German, Austrian and Hungarian manufacturer that ensure that female workers of 


reproductive age are not exposed to levels in excess of 3 mg/m3. There are no other 


MMF manufacturers in the EU using DMF as a process solvent. This is a critical point 


given that the draft opinion of SEAC states that: the main reason for the restriction is 


to avoid reprotoxic effects in form of developmental effects. These effects are already 


controlled for. 


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): There are a lot of cases reporting 


severe health effects especially at high peaks of exposure that could not be 


avoided in the past, like for example by cleaning of production lines, where 


                                                 
5
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 where 


DMF is assigned to Pregnancy Risk Group B (same as TRGS remark Z), but assignment to Pregnancy Risk 


Group C (no expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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dermal contact, which contributes significantly to body burden to DMF, cannot 


be ruled out.   


This is not relevant as workers involved in these activities are required to wear full 


PPE. 


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): A lot of studies reporting alcohol 


intolerance symptoms in the exposed group do not contain control group, so 


that odds ratios cannot be calculated and therefore they could not be used 


further for the valuation of health impacts.   


This highlights a further problem in the analysis, regarding a lack of information 


relating effect level to concentration, rather than simply deriving odds ratios for 


exposed vs non-exposed groups.   


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): In several studies investigating 


damage of liver caused by exposure to DMF, alcohol intolerance effects were 


not reported at all. Since this effect occurs at exposure levels of the current OEL 


of 5 ppm, it is mostly relevant for the evaluation. Similarly, studies dealing only 


with investigation of alcohol intolerance do not report influence of DMF 


exposure on liver enzymes.   


It is not clear why this is cited as a reason for possible underestimation given that the 


effect on alcohol intolerance is quantified. 
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Costs 


Can Job rotation reduce exposure to meet the proposed restriction? 


The practicality of this suggestion is dependent on the number of workers affected.  


All four companies provided data on the number of workers exposed above the 


originally proposal for a DNEL of 3.2 mg/m3 in the first consultation. One company 


has undertaken a detailed review of the number of workers exposed above the 


6 mg/m3 proposed DNEL (Company 2 in Table 1).  IVC has consulted with the other 


companies also to assess the numbers with ‘excess’ exposure relative to the 


proposed inhalation limits at the present time.  Results for these companies are also 


presented in Table 1.  


Table 1. Estimates of workers exposed above proposed limits 


Company Total 


workers on 


site 


Exposed 


>3.2 mg/m3 


Exposed 


>6 mg/m3 


% of those 


working with 


DMF exposed 


>6 mg/m3  


Company 1 (PC 


ref. 1973 +2030)  


111 ~ 100 ~30 30% 


Company 2 (PC 


ref. 1965 + 2029) 


300 ~ 200 125 40% 


Company 3 (PC 


ref. 1975 +2031) 


124 72 18 ~25% 


Company 4 (PC 


ref. 1974 +2032) 


1,300 151 60 40% 


Note: Total workers on site include those working on the factory floor in MMF manufacture and hence 


with DMF exposure and others including management, secretarial, warehousing, transport and cleaning 


staff. The very high figure (1,300) for Company 4 includes over 1,000 workers involved in the fabrication 


of components from carbon fibres produced on site. 


 


If the numbers exposed above the 6 mg/m3 limit were small and others were 


exposed to levels substantially below it, job rotation could be a successful approach 


using only the existing workforce. However: 
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 The numbers exposed above the RAC DNEL concern a large part of the existing 


workforce (25-40% of those working with DMF). 


 Other workers in transferable jobs at the factories are already exposed to levels 


of DMF that are close to the RAC DNEL. Rotation with those workers would not 


satisfy the requirements of the restriction with any certainty: there is even a 


possibility that more workers could be exposed above the RAC DNEL, 


depending on the precise distribution of exposures.  


 The part of the workforce that is exposed to concentrations significantly below 


the RAC DNEL, i.e. those not working with DMF directly, are working in other 


activities (see the list below the table) and would not be appropriate for job 


rotation, as they have neither the skills nor the desire to undertake the type of 


work being done on the factory floor, and vice-versa. 


On this basis, there is not the capacity within the existing workforce for job rotation 


to satisfy the requirements of the RAC DNEL. 


The option then is to recruit new part-time workers to job share with those currently 


exposed above the RAC DNEL. Existing workers would then also need to work part 


time (they would otherwise be paid for doing nothing).  However: 


a) This presumes that existing workers would be prepared to work part time. Given that 
the workforce works almost exclusively full time, they are unlikely to be willing to 
have a significant reduction in working hours. If they were required to do so there 
would likely be a loss of experienced staff from the factories, as they seek full time 
work elsewhere. 


b) It also assumes that there are a sufficient number of people living close to the 
factories with the skills and desire to work part time at the factories in the necessary 
roles.  Given that none of the factories are close to large settlements this seems 
unlikely. 


Recruitment of additional staff to cover job rotation therefore cannot be regarded as 


a solution. 


We provide no estimate of the costs associated with a job-sharing scenario because it 


is not a practicable solution to meeting the proposed limits. The information 


presented in this section demonstrates that the assumption of compliance through 


job rotation is simplistic in the extreme, given that there is not the capacity within the 


existing workforce for job sharing to bring concentrations below the RAC DNEL for 


inhalation, and additional recruitment at the level needed raises substantial further 


problems for the existing workforce and for recruitment. 
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Can PPE be used to reduce exposure to meet the proposed restriction? 


Full PPE is of course already used for some activities at the factories where very high 


exposures would otherwise arise, for example during filter cleaning (as discussed in 


the original submissions from IVC and member companies). The proposal from RAC 


and SEAC that additional PPE can be used to bring exposures down to levels below 


the RAC inhalation DNEL brings in operations outside of the activities associated with 


the highest concentrations, such as filter cleaning and involve workers operating in 


the ambient conditions of the factories. 


In order to ensure compliance with the proposed exposure limits, a large part of the 


workforce would need to wear respiratory PPE for several hours each day. However, 


there are time limits on the extent to which PPE can be used to reduce exposure. 


German requirements6 limits the time wearing respiratory PPE to 150 minutes, after 


which a break must be taken. Also in Austria requirements for respiratory PPE7 are 


given, which mention that wearing respiratory PPE is only acceptable in the case of 


temporary and occasional work (e.g. during cleaning and repair work, incidents, short 


inspections)8. The need to wear respiratory PPE for an extended time is 


uncomfortable particularly in areas where relatively high temperatures are 


experienced, limits interaction with colleagues and makes work harder to do, 


representing a significant deterioration in working conditions9. To meet the RAC 


DNEL would require 30 – 40 % of those working with DMF to wear respiratory PPE (in 


addition to existing PPE use) for around 50 % of their working hours (considering the 


current levels of exposure for that group). Experience shows that workers are 


unwilling to work under these conditions. 


The use of additional PPE would clearly involve costs to the companies. However, 


given that IVC and its member companies do not consider this to be a practicable 


solution to meeting the proposed limits no assessment of these costs is provided. 


  


                                                 
6
 DGUV Regel 112-190 (December 2011) 


7
 https://www.arbeitsinspektion.gv.at/inspektorat/Uebergreifende_Themen/Persoenliche_Schutzausruestung/Atemschutz  


8
 AUVA M 719 - Atemschutzfilter gegen Schwebstoffe, Gase und Dämpfe (HSP M719 12/2013) 


9
 PSA Directive 89/391/EEC , section 2, article 4, point 1c and point 3 
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Effects of forthcoming legislative changes 


It is important to be clear that the revised BREF on Surface Treatment using Organic 


Solvents expected in 2019/2020 does not apply to MMF manufacture. Any inference 


in the opinion that the conditions in the revised BREF apply more widely in the 


context of the proposed restriction than to the PU coating sector should therefore be 


avoided. 


If other sectors can comply with the proposed restriction, why can’t the MMF sector? 


The reasons that some sectors report that they can comply without modification 


whilst other sectors report that it will be far more difficult relates to the processes 


involved, the age of plant and the risks of exposure to products. 


The industrial gas sector requires complete containment of processes to prevent loss 


of gas. The petrochemicals and pharmaceutical industries require containment of 


processes and products reflecting the hazards of the materials that they deal with 


that were recognized when factories and machinery were developed. In cases where 


the risks of materials were not recognized at the outset, the age of plant is important 


because older factories were not designed to meet the standards of today: adapting 


those facilities is both difficult and costly. Upgrading of individual MMF plant has 


already been reported in comments submitted to the consultation to cost upwards of 


€50 million. 
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Omission from the draft opinion 


On page 10 of the draft opinion it is stated that: 


Currently, the main use of DMF (ca. 80 %) is as a solvent in chemical synthesis 


of pharmaceuticals, agrochemicals and fine chemicals, and in addition, in 


electronic industry and as a solvent in the synthesis of artificial fibres or 


artificial leather. 


However, this does not reflect the positions of several companies in the synthetic 


leather sector: AKEA SRL (response #2320) and two unnamed companies (#2287, 


#2323). The draft opinion makes no reference to the responses that those companies 


have made to the consultation. 


On page 13 of the draft opinion it is stated that: 


During the public consultation the pharmaceuticals sector and industrial gas 


sector (Petrochemicals) have indicated (Comments #1976 and #1987 


respectively) that they support the proposed restriction. According to the two 


sectors, the exposure is already at the level required in the original restriction 


proposal. 


However, this does not reflect the positions of several companies in the 


pharmaceutical sector: AFAQUIM (response #2295, #2303), Medichem S.A. (#2299, 


2300) and an unnamed company (#2325). The draft opinion makes no reference to 


the responses that those companies have made to the consultation. 


Problems with the proposed restriction therefore extend beyond the MMF and PU 


coating sectors. 


 


On page 24 of the draft opinion “For the man-made fibre sector, IVF …” should be 


corrected to “For the man-made fibre sector, IVC …”. 
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Annex 1. 


International Occupational Exposure Limits (OEL)  


Primarily based on liver toxicity in experimental animals and exposed workers 


Occupational Exposure Limits (OEL) of 15 mg/m³ (SCOEL, 2006; MAK, 2019) or of 


30 mg/m³ (ACGIH, 2017) has been established. Short term peak exposures by a 


factor of 2 have been defined as short term exposure limits (STEL). A skin notation 


was assigned to alert for additional uptake via the skin. Biological monitoring, e.g. by 


determination of the urinary concentration of DMF metabolites (e.g. SCOEL, 2014; 


Hungary, 2014; MAK, 2018; Switzerland, 2019), may take account of the sum of 


dermal and inhalation exposure.  


In addition MAK (2019) confirmed DMF to be assigned to the Pregnancy Risk Group B 


for substances which may present a risk to pregnant women. It was also concluded 


that exposure to a concentration of up to 3 mg/m³ are not expected to lead to 


developmental toxicity effects. This is the prerequisite for an assignment of N,N-


dimethylformamide to Pregnancy Risk Group C, where a teratogenic effect cannot be 


assumed if the MAK and BAT values are observed. With this background, different 


OELs should be assigned for women of child bearing age for developmental toxicity 


effects and for male and female workers for liver toxicity. 


OELs of 15 and up to 30 mg/m³ have also been defined by various national 


regulatory agencies (table 1) as collected by the German IFA (Institut für 


Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung; status for the overview 


of DMF (CAS 68-12-2) used was May 2019: https://www.dguv.de/ifa/gestis/gestis-


internationale-grenzwerte-fuer-chemische-substanzen-limit-values-for-chemical-


agents/index-2.jsp). 
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Table 1: GESTIS International Limit Values (OELs) of different national 


regulatory countries (year of latest update by reporting country)  


Country Year of latest update 
by reporting country (1) 


Limit value – Eight hours 
[ppm] 


Limit value – Eight hours 
[mg/m³]  


Austria 2019 5 15 


Belgium 2019 5 (2) 15 (2) 


European Union 
(SCOEL) 


2019 5 15 


Finland 2019 5 15 


France 2019 5 (3) 15 (3) 


Germany (AGS) 2019 5 15 


Germany (DFG 2019 5 15 


Hungary 2009  15 


Ireland 2012 5 15 


Italy  2019 5 (3) 15 (3) 


Latvia 2019 5 15 


Poland 2006  15 


Romania 2019 5 15 


Spain 2006 5 (3) 15 (3) 


Sweden 2019 5 15 


Switzerland 2019 5 15 


The Netherlands 2007 5 15 


Turkey 2016 5 15 


    


Peoples Republic of 
China 


2019  20 


    


Canada- Ontario 2018 10  


Canada - Quebec 2013 10 30 


Denmark 2010 10 30 


Japan (MHLW) 2007 10  


Japan (JSOH) 2018 10 30 


New Zealand 2019 10 30 


Singapore 2019 10 30 


South Korea 2011 10 30 


USA – NIOSH 2009 10 (3) 30 (3) 


USA – OSHA 2008 10 (3) 30 (3) 


United Kingdom 2019 10 30 


(1) Status of the years checked in August 2019. Updates can be seen under 
https://www.dguv.de/ifa/gestis/gestis-internationale-grenzwerte-fuer-chemische-substanzen-limit-values-for-
chemical-agents/aktualitaet/index-2.jsp  


(2) Additional indication "D" means that the absorption of the agent through the skin, mucous membranes or 
eyes is an important part of the total exposure. It can be the result of both direct contact and its presence in the 
air. 


(3) skin notation (may also apply to other countries not given in GESTIS) 
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Contribution to the Public Consultation on the draft SEAC opinion on the restriction 
proposal for DMF 


 
Fedustria, the Belgian federation of the textile, woodworking and furniture industries, which 
represents the Belgian textile PU coating companies, wishes to thank the European Chemicals 
Agency for the opportunity to provide feedback on the draft SEAC opinion on the proposal to 
restrict the use of N,N-Dimethylformamide (DMF). 
 
Our focus will be on a conclusion of SEAC’s draft opinion according to which “ for uses where risks 
cannot be sufficiently addressed by technical means alone it should be possible to address the 
risks by use of personal protective equipment and administrative measures (like job rotation or 
shorter working days) and that this could be done with relatively low costs (affordable means)”. 
 
 
1. Valuable PU coating industry data not considered sufficiently in draft SEAC opinion 
 
We have to emphasize that, from the textile PU coating sector perspective, this conclusion is one-
sided and does not take into account the real situation and constraints in the sector.  
 
The draft opinion points to the uncertainty of the cost estimates by the Dossier submitter e.g. for 
upgrading production facility (page 12) or for substitution (page 14).  Fedustria would like to stress 
that it has provided extensive information on these items by submitting a “Social Economic 
Assessment on the PU Coatings and Membranes Sector” (see reference 1986). This SEA gives a 
detailed overview of the costs for alternatives – both chemicals and/or technologies – (pages 20-
25) as well as additional investments needed to comply with the proposed DNEL (pages 26 - 30). 
The SEA reflects the situation in Belgium as well as in the UK and gives an insight in the situation 
of a German company. It is correct that the SEA does not cover the entire EU textile PU coating 
sector, as it has not been possible for Fedustria to involve all companies. However, it represents a 
very significant share of overall production, with companies at the forefront in product 
development, R&D for substitution as well as human health and environmental 
improvement (BREF development and joint pilot project for environmental control). We are 
convinced that the information described in the SEA, provides sufficient realistic cost 
indications for SEAC to estimate the magnitude of the impact of the restriction proposal on 
the entire PU coating textile sector.  
 
It is regrettable that SEAC’s draft opinion did not take into account all relevant information that was 
supplied by the textile coating industry during the public consultation. Secondly, a representative of 
the sector present at the SEAC 44 meeting was not given the opportunity to provide clarifications 
on this aspect.  
 
2. Draft SEAC opinion ignores economic reality of PU coating industry 
 
According to SEAC, the restriction can be complied with by using RPE and job rotation/shorter 
working days, “which can be done with relatively low costs” and this for a transition period it 
estimates to be of 4 to 5 years. This is based on a number of assumptions, i.e.  


• That there would be room for more extensive use of PPE 


• That job rotations might help further to lower exposure  


• That shorter working days can be implemented 


• That the revised BREF STS, which will come into force within 4 to 5 years will “impose a 
mandatory emission level for diffuse emissions of DMF that will be a factor 4 lower than 


25/11/2019 
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the present OEL of 15 mg/m³ (i.e. below the RAC agreed DNEL)” (see page 15 of draft 
SEAC opinion)1 


 
Production efficiency being of utmost importance for thriving in a highly competitive price-setting 
environment, companies have consistently improved the efficiency of their production processes 
and equipment as well as optimized task organisation and staffing (especially considering the high 
labour cost in the western parts of the EU).  They have succeeded in limiting the places where 
technical means cannot achieve an air quality matching the current OEL values to a few places 
(such as mixing areas) where workers are equipped with RPE with work being organized in such a 
way that the duration of wearing of the RPE is kept in check.   
However, as neither additional job rotation with current staff levels nor increased use of RPE 
are practically available options, the only practical approach available to the companies, 
according to SEAC’s draft opinion, would be to shorten the working days.  
This cannot happen without increasing production costs as acknowledged in SEAC’s draft opinion 
(page 23: “Actually, if administrative measures should be needed to reduce the time where 
individual workers are exposed to DMF, this could result in principle in further jobs, however, likely 
causing a decreased efficiency, which in turn would be reflected in higher costs and potentially 
reduced competitiveness”). The Dossier submitter also indicated that the international 
competition faced by the textile PU coating industry will make it impossible to transfer the costs of 
further risk reduction measures to its customers.  
Yet and in contradiction to these statements, the only option that SEAC de facto leaves to the 
industry is to hire additional skilled staff and bear that competitiveness-reducing cost. 
For the real impact of job rotation/shorter working days, we refer to the individual contributions of 
the companies to the public consultation.  
  
Such additional labour costs will indeed impact the profitability of the companies that has 
already been weakened starting 2018 following pressures on sales prices and costs of raw 
materials.  This will affect their capacity for the very investments that are needed for further 
exposure reductions and emission controls pending the further development of satisfactory 
alternatives to DMF-based PU coating. 
 
On top of the profitability impact on the companies, shorter working weeks would also mean an 
important loss of income to those employees forced to accept a reduced working scheme. These 
employees might have several financial obligations/responsibilities for which they count on a full 
wage.  Reduced wages, might not only result in social issues but might also lead skilled workers to 
change job. In a region such as West-Flanders, where skilled workers are in short supply and the 
cost of living is relatively high, job postings that are not full-time are far from popular. 
The social impact of the proposal in the SEAC draft opinion can certainly not be neglected.   
 
3. Weakened financial situation together with multiple investments calls for longer 


transition period 
 
The only available option the draft SEAC opinion de facto leaves to the companies for the 
transition period of 4 to 5 years (cf. coming into force of revised BREF), which is to hire extra staff 
for implementing job rotation/shorter working weeks will deteriorate the competitiveness of the 
companies. Such an economic burden would clash with two significant investments the PU 
coating companies will have to perform in the period considered by the draft SEAC opinion: 
 


3.1. Additional investments by 2024 for reduced diffuse emissions (new BREF) 
The PU coating companies have already made major efforts to comply with the indicative OEL of 
15 mg/m³. As the restriction proposal brings the exposure level further down to maximum 6 mg/m³, 
extra measures will be needed. For occupational exposure, the companies adhere to the principle 
of hierarchy of control (process design and engineering controls > collective protective measures 
> personal protective equipment) and focus thus on addressing exposure challenges at the source. 
 


 
1 This statement of SEAC is not correct as explained further in point 3.1 
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As acknowledged in the draft SEAC opinion, the revised BREF on Surface Treatment using 
Organic Solvents (STS), will impose a further reduction of the diffuse emissions of DMF. The 
mandatory level for diffuse emissions, calculated as a % of the total solvent input, is strengthened 
with a factor 4 which, depending on workplace and machine design, may be expected to contribute 
to a reduction in overall levels, but not to the level the draft SEAC opinion suggests2. The 
companies will have to comply with this new mandatory emission level at the latest 4 years after 
the publication of the revised STS in the Official Journal, i.e. potentially 2024.  As both the 
restriction proposal and this BREF requirement – being both EU legal instruments - do have 
the same goal, i.e. reducing the occupational exposure of DMF, the date of coming into 
force should at least be aligned.   
 


3.2. Additional emission reduction investments  
We would like to once more refer to the issue of the DMF emissions the PU companies have to 
cope with. Due to a new measurement standard (enforced in Belgium), the PU textile coating 
companies are no longer able to meet the emission limit of 2 mg/Nm³ 3. The companies will be 
obliged to invest in one or more additional waste gas treatment techniques, of which the costs 
ranges from 215.000 € tot 1.850.000 €.  The currently running RESCO project, tests and assesses 
the various techniques in real operating circumstances to identify which technique or combination 
of techniques will be able to bring the remaining DMF emissions under 2 mg/Nm³. The conclusions 
of this project will be available by the end of 2020, leading to investments and ultimately 
commissioning of the equipment in ca. 2023.  
 


The PU textile coating companies are all SME’s. They operate in an extremely severe competitive 
climate which, since 2018, weighs on their operating profits (from stability at the very best to 
losses) especially as they are established in areas of the EU where production and operating costs 
are the highest.  
 
These companies are committed to step away from using DMF altogether as soon as a satisfactory 
alternative will become available for their product range. Some companies heavily invest in R&D or 
are at pilot test stage. The transition to an alternative formulation or technology is a high-risk 
venture for companies recognized for their quality at competitive prices. 
   
In the coming 4 years, these companies will – on top of their efforts in product 
development/substitution - make multiple investments to comply with different legislations 
which will reduce their DMF emissions overall as well as, to some extent, the workplace 
concentration of DMF.  
 
The prevailing business climate as well as the regulatory and investment challenges have already 
led to consolidation in two of the five Belgian companies (2019). 
 
Taking into account the already weakened financial situation and the competitive 
environment, it is of utmost importance that these investments can be made affordable by 
being spread over a reasonable period. We therefor reiterate our request for a sufficiently 
long transition period for the restriction proposal. Otherwise, the future viability of several 
PU coating companies might be compromised.  


 
2 The mandatory level for diffuse emissions is expressed as % of the total solvent input. In other words, this 
level cannot be compared and is certainly not the same as an OEL or DNEL, which are expressed as mg/m³. 
Therefor the reference in the SEAC draft opinion on page 15 “a new mandatory emission level for diffuse 
emissions of DMF will be a factor of 4 lower than the present OEL of 15 mg/m³ (i.e. below the RAC agreed 
DNEL)” is incorrect. The SEAC draft opinion suggests that the BREF STS introduces an obligatory 
occupational exposure level (being below the RAC agreed DNEL), which is certainly NOT the case. In 
order to avoid misinterpretation, this should be corrected in the final SEAC opinion. 
3 For more details we refer to our submission of the 1st of March and to the Final Draft of the BREF STS 


(page 272) https://eippcb.jrc.ec.europa.eu/reference/BREF/STS/STS_FD_online.pdf. 



https://eippcb.jrc.ec.europa.eu/reference/BREF/STS/STS_FD_online.pdf
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IVC-Comments to “Proportionality of a restriction based on the 


proposed RAC DNELs for the MMF industry” (25th November 2019) 


Summary 


Conclusions on benefits 


The draft opinion notes that the main reason for the proposed restriction is concern 


over developmental effects; however, there is no information available in the 


literature about cases of reproductive or developmental effects in humans after 


exposure to DMF. (page 18 of the draft SEAC opinion). This risk is already controlled 


for the EU’s MMF industry by legislation1 (Germany) and company RMM policy 


(Germany, Austria, Hungary) that prevent female workers of reproductive age 


working in areas where DMF exposures are above 3 mg/m3, a figure below the 


DNELs proposed by both the Dossier Submitter and RAC. The proposed restriction 


would therefore generate no additional benefit for developmental effects. 


We agree that the Kilo study is the most relevant to derive a DNEL for hepatic effects 


in humans also because it is the most recent study (the only cited that is less than 10 


years old). However, it is not ideal for the purposes of quantification of health 


benefits based on alcohol intolerance (AI) (see also responses #422, #423 of this PC). 


The levels of alcohol intolerance forecast by the rapporteurs far exceed the 


experience of the industry at the present time. The companies are aware of alcohol 


intolerance from times prior to the adoption of the 15 mg/m3 indicative OEL, but 


have observed negligible levels since.  


The valuation of alcohol intolerance is based on a lower bound QALY loss for 


cirrhosis of the liver. There is no scientific basis for equating the two, and from 


consideration of the characteristics of AI and cirrhosis of the liver, the assumptions 


followed will lead to substantial overestimation of the value of any incident case of AI. 


                                                 
1
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 


assigns DMF to Pregnancy Risk Group B (same as TRGS remark Z), but to Pregnancy Risk Group C (no 


expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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Also the sentence “Even if not a disease itself, the symptoms cause discomfort and 


may be an early sign of liver damage.” on page 18 of the draft opinion is not correct. 


That AI is not a pre-stage to liver toxicity can best be deduced from studies of 


exposure levels without liver toxicity in spite of AI still being reported. For example, 


the recent study of Kilo et al. (2016) showed that exposures not leading to elevated 


liver enzymes still elicit AI reaction (see also IVC response # 1597, p. 7-9 (15.02.19)).  


Page 24 ("workers... would be able to continue their work…”) implies that AI leads to 


workers taking time off for illness, which is not the case. 


For these reasons, the quantified benefits of the proposed restriction in terms of 


reducing alcohol intolerance are far beyond actual experience in the MMF industry. 


The qualitative argumentation on benefits, specifically in relation to a perception that 


the quantification provided is likely to lead to underestimation is flawed. Almost all of 


the evidence cited relates to studies undertaken over 20 years ago (and in some 


cases over 40 years ago) when controls were very limited and PPE not nearly so well 


advanced. The view that hepatic toxicity is linked to alcohol intolerance is not 


supported by experience, for example from Asian populations that have a naturally 


high level of AI because of genetic factors. Reference to reproductive effects does not 


account for the fact that legislation in Germany and company RMM policy at the 


German, Austrian and Hungarian factories (together covering all EU MMF facilities) 


prevents female works of reproductive age working in areas where the proposed 


DNELs would be exceeded. 


Conclusions on estimated costs and response to restriction 


The position of the companies, that closure is a likely response to the proposed 


restriction, is unchanged. This position is not taken lightly: For reasons given here 


and in earlier submissions, the companies have not identified solutions to meeting 


the proposed limits that are technically, operationally, or economically feasible. We 


note here that under the hierarchy of controls for the long term that job rotation and 


use of PPE would not be considered acceptable and hence that additional technical 


controls would be needed. Page 16 of the draft opinion reports data submitted 


previously by IVC (#2245, p. 27) indicating costs for further technical controls that 


only go part way to meeting the RAC DNEL of €150 million for the MMF sector (not 


only one small MMF producer as written in the SEAC draft opinion). This cost is far 
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greater than the benefits as quantified in the draft opinion for workers in the MMF 


and PU coating sectors combined. 


The companies have considered the potential for job rotation and enhanced use of 


PPE. In both cases there are substantial barriers to implementation at the scale 


needed to ensure compliance with the proposed restriction. 


The threat of closure in the sector is real, as the following information covering the 


last 20 years shows: 


 UK: 120.000 tons capacity closed 


 France: 100.000 tons capacity closed (factory dismantled and moved to South 


Africa) 


 Spain: >100.000 tons closed 


 Romania: 60.000 tons capacity closed 


 Italy: 3 factories totalling 250.000 tons closed 


 Bulgaria: factory closed 


 Ireland: factory closed 


 Hungary: Capacity moved from commodity fibre production to the production of 


carbon fibre precursor 


Only a few highly-specialized companies have been able to continue operating in the 


EU. We make no claims as to the role of legislation in these closures, but simply note 


that they are indicative of a sector where margins are tight, the opportunity to 


increase prices to account for new legislative demands is small, and the threat of 


closure cannot be lightly dismissed. The potential for further closures in the event 


that companies have difficulties meeting new legislation should not be ignored.  


Conclusions on proportionality 


For the reasons given above, and in more detail below, the benefits of the proposed 


restriction are substantially overestimated, and the costs underestimated. Levels of 


alcohol intolerance in the MMF industry are negligible. Developmental/reproductive 


risks are controlled already. Job rotation and increased use of PPE do not resolve the 


issue of excess exposure beyond the proposed DNELs. An inability to meet the 


requirements of the restriction poses a serious threat of closure to the 4 remaining 


manufacturers in Europe. 



mailto:IVC@IVC-eV.de





   
 


 


 


- 4 / 19 - 
 
Chairman: Stefan Braun Bank Account: Mainzer Landstraße 55 • D-60329 Frankfurt am Main 
Managing Director: Dr. Wilhelm Rauch  Commerzbank AG Wetzlar Phone: +49-69/279971-30 • Fax: +49-69/279971-37 
European transparency register no. 49913771894-86  IBAN DE47 5154 0037 0483 2416 00 • BIC COBADEFFXXX  e-mail: IVC@IVC-eV.de • Internet: www.IVC-eV.de 


For these reasons, we do not believe that the SEAC opinion and background 


documentation demonstrate that the restriction as now proposed is proportional 


when costs and benefits are accounted for. 


Introduction 


The assessment of proportionality for the proposed restriction on DMF is based on 


assessment of the costs and benefits of the proposed restriction.  


The dossier submitter estimated that the costs of compliance of the proposed 


restriction would be in the region of €1 billion over a 15-year period and that there is 


risk of factory closure.  However, SEAC has concluded that there is no risk of factory 


closure and that the costs of compliance with the restriction will be low. Critical 


assumptions are: 


 That exposure can be reduced to levels below the proposed DNELs using PPE and 


job rotation, and hence that there would be no need for plant closure 


 Possibly, that measures to reduce exposures will arise in the sector as a 


consequence of developments linked to future controls under the Industrial 


Emissions Directive. 


With respect to benefits, the draft opinion states that:  


SEAC finds the proposed restriction to provide clear benefits. The quantitative 


benefits appear less than estimated by the Dossier Submitter, however with 


great uncertainty (being) up to €77 M over the 15 years period. The 


effectiveness of the restriction is supported by qualitative analysis, as many of 


the benefits can be qualitatively described. It is noteworthy, that the main 


reason for the restriction is to avoid reprotoxic effects in form of 


developmental effects, however, the quantified benefit assessment is based on 


hepatotoxicity effects.  


Critical assumptions involved in that calculation concern: 


 The proposed DNEL calculated by RAC  


 The Kilo et al study providing a sound basis for calculating the number of workers 


experiencing alcohol intolerance 
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 Approximation of welfare losses linked to alcohol intolerance by reference to the 


lower bound of a range of quality adjusted life years (QALYs) for cirrhosis of the 


liver 


 Qualitative review including information on the risks to human reproduction. 


These assumptions are discussed in the following sections. It is noted that the 


background document is not particularly helpful at this point as it contains redundant 


information from the original dossier and the results of some important calculations 


do not match the results given in the draft opinion. 


Benefits 


What is the correct DNEL? 


The draft opinion notes on page 8: 


Furthermore, the man-made fibre sector asked for gender specific DNEL values, as 


the liver effects is relevant for both men and women, while developmental effects are 


not relevant for women. If the DNEL value for liver effects are higher than the DNEL 


value for developmental effects, higher exposure levels could be accepted for others 


than women in the childbearing age. SEAC notes RAC conclusion that a ‘true’ 


inhalation DNEL for the liver effect could possibly be higher than the DNEL of 


6.2 mg/m³ which is based on Kilo et al. (2016). 


We explicitly agree with this statement, but an important typing error needs to be 


corrected as the liver effects is relevant for both men and women, while 


developmental effects are only relevant for women. 


A scientific paper2, now accepted for publication, provides justification that the 


LOAEC is ≥ 20 mg/m³ and therefore a DNEL at a level of 15 mg/m3 for liver toxicity 


would be reasonable. This indicates as well that the DNEL calculated by the RAC 


(6 mg/m3) for liver toxicity is significantly over-conservative, and at the very least is 


subject to significant uncertainty. The level of 15 mg/m3 is widely adopted in Europe 


already for those working with DMF (Annex 1, below). 


                                                 
2
 Antoniou, EE, Gelbke Heinz-Peter, Ballach Jochen, Zeegers Maurice P. “The Influence of Airborne N, N-


dimethylformamide (DMF) on Liver Toxicity measured in industry workers: A Systematic Review and 


Meta-Analysis.”, provisionally accepted by Toxicology Research and Application. 
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The materials produced by RAC and SEAC recognize uncertainty in the DNEL for liver 


toxicity, and acknowledge that it could be higher than the proposed DNEL. The 


proposed DNEL of 6 mg/m³ reflects also developmental risks. However, as is noted 


below, this risk of developmental effects is already mitigated in the MMF industry in 


Europe through legislation3 (Germany) and company RMM policy (Germany, Austria, 


Hungary) affecting all of the EU’s MMF manufacturers. 


These issues clash with the view expressed in the draft opinion that the proposed 


restriction provides “clear benefits” (though confusingly, even the draft opinion 


describes these clear benefits as subject to “great uncertainty”: page 18 of the draft 


opinion). 


Does the Kilo et al study provide a sound basis for quantifying alcohol intolerance? 


The Kilo et al study was undertaken shortly after the indicative OEL of 15 mg/m3 was 


introduced. Workers present in factories prior to the introduction of the indicative 


OEL would certainly have been aware of alcohol intolerance, one of the symptoms of 


which is red flushing of the cheeks, a condition that widely recognized and highly 


noticeable. The questionnaire-based approach of Kilo et al does not specify the 


timeframe when workers experienced effects: whether it was prior to the introduction 


of the indicative OEL, or whether it continued later. The companies that manufacture 


MMF have not identified staff still experiencing alcohol intolerance symptoms.  


In contrast, the SEAC opinion indicates that roughly 40 % of staff working in areas 


where there is DMF exposure experience alcohol intolerance. Such high prevalence 


would be easily detected in the workforce if it was indeed present. 


The Kilo et al study does not provide a fully quantitative response function relating 


number of people experiencing alcohol intolerance to concentration. Instead it simply 


provides figures for an exposed and a non-exposed population. This makes the 


point at which the DNEL is set, of critical importance to the quantification. Noting that 


                                                 
3
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 where 


DMF is assigned to Pregnancy Risk Group B (same as TRGS remark Z), but assignment to Pregnancy Risk 


Group C (no expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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there is uncertainty in the quantification of the DNEL for alcohol intolerance (see 


above), we consider it likely that effects (and hence benefits) are likely to be zero. 


Is cirrhosis a suitable proxy for alcohol intolerance? 


The valuation of alcohol intolerance is based on an estimate of the lower bound QALY 


loss linked to liver cirrhosis. However, there is no similarity between the two 


conditions other than that the effects are both linked to the liver: 


1. Cirrhosis is a chronic, life threatening condition.  Alcohol intolerance is neither. 


2. Cirrhosis harms the liver to a point where natural repair is not possible. 


3. Groups with higher incidence of alcohol intolerance (typically from SE Asia) do not 


have higher incidence of cirrhosis, so there is no basis for believing that alcohol 


intolerance leads to cirrhosis. 


4. Cirrhosis requires significant medical intervention. Alcohol intolerance, however, is 


reversed once exposures are eliminated. 


Further to this, neither the opinion nor the background document make any attempt 


to describe ‘alcohol intolerance’ and how its consequences relate to either cirrhosis 


or any other effect for which QALY data are available. There is thus no scientific 


justification for adoption of the 0.08 QALY loss based on a range reported for 


cirrhosis.  We do not suggest an alternative figure beyond stating that alcohol 


intolerance is clearly not as serious as cirrhosis, and hence that the claimed benefits 


(even if we ignore the concerns above about the setting of the DNEL) will be 


exaggerated using a QALY loss of 0.08. 


How long do workers experience symptoms of alcohol intolerance for? 


The Dossier Submitter treated alcohol intolerance as a permanent condition once it 


has developed. The SEAC rapporteur has recognized that this is incorrect and makes 


revised calculations supposedly based on a duration of one year per case.  However, 


SEAC estimates that across the two sectors of MMF manufacture and PU coating, 


520 - 1,000 workers out of a total workforce of 1,300 - 2,500 (i.e. roughly 40 % of 


exposed workers) would have alcohol intolerance.  On this basis, it is not clear what 


the ‘1-year’ duration reported at SEAC43 and SEAC44 means. The results suggest 


that some workers will have AI for as long as they work with DMF, but that symptoms 


will disappear once they no longer work with the substance. The experience within 
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the MMF industry is that symptoms of alcohol intolerance have disappeared almost 


entirely since the indicative OEL of 15 mg/m3 was introduced. 


Risks to human reproduction 


Legislation4 in Germany prevents female workers of reproductive age working with 


DMF. Whilst there is not similar legislation in Austria and Hungary, there are similar 


measures in place at the Austrian and Hungarian MMF manufacturer because of the 


known teratogenic properties of DMF. All four European MMF manufacturers 


therefore take operational measures that ensure that female workers of reproductive 


age on their sites are not exposed to DMF in concentrations in excess of 3 mg/m3, 


with the result that this risk is fully controlled. This is below the DNELs proposed both 


by the dossier submitters and RAC. The proposed restriction would therefore not 


generate any benefit in reducing risks to human reproduction. 


Qualitative review of effects in the Draft Background Document (Annex p.  414) 


The following text in italics is taken directly from the Background Document. Plain 


text below each paragraph provides our commentary. 


Background document text: Although the quantitative health impacts seem so 


uncertain and the numbers may not have an actual meaning, using a lot of 


assumptions and some quantitative proxies a quantification of the potential 


health impacts effects provide insight in the magnitude of the potential effects. 


The numerous human and animal study results form a solid basis for the 


proposed restriction by means of reporting consistent potentially adverse 


effects to human health. 


The first part of the paragraph highlights the high uncertainty in the assessment. The 


closing sentence refers to an extensive evidence base collated in Table E39 (p. 418) 


of the Annex to the Background Document. However, it is noted that of the 45 


studies cited, only 1 (Kilo et al, 2016) was carried out in the last decade.  Only two 


(Luo et al, 2001, Change et al, 2004) were carried out in the 2000s.  Seventeen 


                                                 
4
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 where 


DMF is assigned to Pregnancy Risk Group B (same as TRGS remark Z), but assignment to Pregnancy Risk 


Group C (no expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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studies date from the 1990s, eighteen from the 1980s and seven are over 40 years 


old. We accept that the literature demonstrates hazard associated with DMF 


exposure. However, with the exception of the Kilo et al study, the literature cited 


comes from a time when controls on exposure were limited (if present at all) and PPE 


was not nearly as technically advanced as it is now. The literature cited therefore 


provides a case for controlling exposure to DMF per se, but not the limits of the 


proposed restriction. The text fails to recognize the controls that have been 


introduced since the 1960s. 


Background document text: An important finding of this health impact 


assessment is that the probability of alcohol intolerance effects is very high at 


exposure levels to DMF associated with still normal liver enzyme levels. As can 


be seen in the above calculations, odds ratios for alcohol intolerance effects 


were many folds higher than those for the enzyme levels. Since alcohol 


intolerance is an early indicator of liver damage, this effect should be 


considered as the main effect for the proposed restriction. Pronounced alcohol 


intolerance effects accompanied with loss of general “well-being” i.e. 


headache, nausea, vomiting, epigastric and hepatic pain, flushing of face and 


neck etc. are reported exactly at this airborne concentration of DMF and lower 


in many human studies with European and Asian populations. A long-term 


exposure to DMF, even at current OEL, can result in adverse effects especially 


in sensitive persons and with hepatic diseases. 


There is no evidence of hepatic toxicity in the current workforce. Evidence from Asia, 


where there is a high incidence of natural (genetic) alcohol intolerance finds no 


linkage with hepatic toxicity. 


Background document text: Even though hepatic toxicity, as described in the 


Hazard Assessment (Part B) is not a chronic disease, it would result in high 


medical costs in the EU. 


See previous comment.  Irrespective of that, the reasoning that non-chronic hepatic 


toxicity would generate high medical costs is flawed given the liver’s capacity to 


repair itself, and the lack of clear symptoms until liver disease is advanced (see, e.g. 


https://www.nhs.uk/conditions/cirrhosis/ ). If damage is not chronic it is unlikely 


that individuals would seek medical intervention at all. 
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Background document text: The estimated health benefits are likely to be 


larger in practice when considering the following arguments related to 


shortcomings of the published studies:  


 Some health endpoints are not considered at all because the results are not 


quantifiable (please see Table D.27 below): cardiovascular complaints, 


irritation,   


It is assumed that the reference to Table D.27 should be to E.39. As already noted, 


the great majority of the literature cited is over 20 years old, with only the Kilo et al 


study being published in the last decade. The table fails to account for the substantial 


reduction in exposures that has occurred in the MMF industry.  


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): There are no extensive studies 


dealing with investigation of reproductive and developmental effects due to 


DMF exposure in humans. However, the effects seen in animals cannot be 


ignored; thus, a certain risk exists also for humans, especially taking into 


account the metabolism pathway of DMF leading to higher levels of AMCC 


metabolite. This metabolic route is known to be more relevant for humans and 


because it was thought to be linked to developmental effects in rodents, the 


risk of developmental toxicity in humans cannot be ruled out.   


Reproductive effects are addressed within the European MMF industry by existing 


controls through the legislation in Germany5 and by company RMM policy at the 


German, Austrian and Hungarian manufacturer that ensure that female workers of 


reproductive age are not exposed to levels in excess of 3 mg/m3. There are no other 


MMF manufacturers in the EU using DMF as a process solvent. This is a critical point 


given that the draft opinion of SEAC states that: the main reason for the restriction is 


to avoid reprotoxic effects in form of developmental effects. These effects are already 


controlled for. 


                                                 
5
 TRGS 900, Version 08.08.2019 (Last modified and added: GMBl 2019 S. 117-119 [Nr. 7] (v. 


29.03.2019)) where DMF has the remark Z for teratogenic effects; in combination with MAK-DMF Value 


Documentation, The MAK Collection for Occupational Health and Safety. 2019. 4(2), pp. 670-685 where 


DMF is assigned to Pregnancy Risk Group B (same as TRGS remark Z), but assignment to Pregnancy Risk 


Group C (no expected developmental toxicity effects) if exposure <3 mg/m³ is ensured. 
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 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): There are a lot of cases reporting 


severe health effects especially at high peaks of exposure that could not be 


avoided in the past, like for example by cleaning of production lines, where 


dermal contact, which contributes significantly to body burden to DMF, cannot 


be ruled out.   


This is not relevant as workers involved in these activities are required to wear full 


PPE. 


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): A lot of studies reporting alcohol 


intolerance symptoms in the exposed group do not contain control group, so 


that odds ratios cannot be calculated and therefore they could not be used 


further for the valuation of health impacts.   


This highlights a further problem in the analysis, regarding a lack of information 


relating effect level to concentration, rather than simply deriving odds ratios for 


exposed vs non-exposed groups.   


 Background document text (still relating to the view that estimated benefits are 


likely to be larger than quantified by SEAC): In several studies investigating 


damage of liver caused by exposure to DMF, alcohol intolerance effects were 


not reported at all. Since this effect occurs at exposure levels of the current OEL 


of 5 ppm, it is mostly relevant for the evaluation. Similarly, studies dealing only 


with investigation of alcohol intolerance do not report influence of DMF 


exposure on liver enzymes.   


It is not clear why this is cited as a reason for possible underestimation given that the 


effect on alcohol intolerance is quantified in the Draft Opinion. 
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Costs 


Can Job rotation reduce exposure to meet the proposed restriction? 


The practicality of this suggestion is dependent on the number of workers affected.  


All four companies provided data on the number of workers exposed above the 


original proposal for a DNEL of 3.2 mg/m3 in the first consultation. One company has 


undertaken a detailed review of the number of workers exposed above the 6 mg/m3 


proposed DNEL (Company 2 in Table 1).  IVC has consulted with the other companies 


also to assess the numbers with ‘excess’ exposure relative to the RAC proposal for 


inhalation limits at the present time.  Results for these companies are also presented 


in Table 1.  


Table 1. Estimates of workers exposed above proposed limits 


Company Total 


workers on 


site 


Exposed 


>3.2 mg/m3 


Exposed 


>6 mg/m3 


% of those 


working with 


DMF exposed 


>6 mg/m3  


Company 1 (PC 


ref. 1973 +2030)  


111 ~ 100 ~30 30% 


Company 2 (PC 


ref. 1965 + 2029) 


300 ~ 200 125 40% 


Company 3 (PC 


ref. 1975 +2031) 


124 72 18 ~25% 


Company 4 (PC 


ref. 1974 +2032) 


1,300 151 60 40% 


Note: Total workers on site include those working on the factory floor in MMF manufacture and hence 


with DMF exposure and others including management, secretarial, warehousing, transport and cleaning 


staff. The very high figure (1,300) for Company 4 includes over 1,000 workers involved in the fabrication 


of components from carbon fibres produced on site. 


 


If the numbers exposed above the 6 mg/m3 limit were small and others were 


exposed to levels substantially below it, job rotation could be a successful approach 


using only the existing workforce. However: 
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 The numbers exposed above the RAC DNEL concern a large part of the existing 


workforce (25-40% of those working with DMF). 


 Other workers in transferable jobs at the factories are already exposed to levels 


of DMF that are close to the RAC DNEL. Rotation with those workers would not 


satisfy the requirements of the restriction with any certainty: there is even a 


possibility that more workers could be exposed above the RAC DNEL, 


depending on the precise distribution of exposures.  


 The part of the workforce that is exposed to concentrations significantly below 


the RAC DNEL, i.e. those not working with DMF directly, are working in other 


activities (see the list below the table) and would not be appropriate for job 


rotation, as they have neither the skills nor the desire to undertake the type of 


work being done on the factory floor, and vice-versa. 


On this basis, there is not the capacity within the existing workforce for job rotation 


to satisfy the requirements of the RAC DNEL. 


The option then is to recruit new part-time workers to job share with those currently 


exposed above the RAC DNEL. Existing workers would then also need to work part 


time (they would otherwise be paid for doing nothing).  However: 


 This presumes that existing workers would be prepared to work part time. 


Given that the workforce works almost exclusively full time, they are unlikely to 


be willing to have a significant reduction in working hours. If they were 


required to do so there would likely be a loss of experienced staff from the 


factories, as they seek full time work elsewhere. 


 It also assumes that there are a sufficient number of people living close to the 


factories with the skills and desire to work part time at the factories in the 


necessary roles.  Given that none of the factories are close to large settlements 


this seems unlikely. 


Recruitment of additional staff to cover job rotation therefore cannot be regarded as 


a solution. 


We provide no estimate of the costs associated with a job-sharing scenario because it 


is not a practicable solution to meeting the proposed limits. The information 


presented in this section demonstrates that the assumption of compliance through 


job rotation is simplistic in the extreme, given that there is not the capacity within the 
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existing workforce for job sharing to bring concentrations below the RAC DNEL for 


inhalation, and additional recruitment at the level needed raises substantial further 


problems for the existing workforce and for recruitment. 


Can PPE be used to reduce exposure to meet the proposed restriction? 


Full PPE is of course already used for some activities at the factories where very high 


exposures would otherwise arise, for example during filter cleaning (as discussed in 


the original submissions from IVC and member companies). The proposal from RAC 


and SEAC that additional PPE can be used to bring exposures down to levels below 


the RAC inhalation DNEL brings in operations outside of the activities associated with 


the highest concentrations, such as filter cleaning and involve workers operating in 


the ambient conditions of the factories. 


In order to ensure compliance with the proposed exposure limits, a large part of the 


workforce would need to wear respiratory PPE for several hours each day. However, 


there are time limits on the extent to which PPE can be used to reduce exposure. 


German requirements6 limit the time wearing respiratory PPE to 150 minutes, after 


which a break must be taken. Also, in Austria, requirements for respiratory PPE7 are 


given, which mention that wearing respiratory PPE is only acceptable in the case of 


temporary and occasional work (e.g. during cleaning and repair work, incidents, short 


inspections)8. The need to wear respiratory PPE for an extended time is 


uncomfortable particularly in areas where relatively high temperatures are 


experienced, limits interaction with colleagues and makes work harder to do, 


representing a significant deterioration in working conditions9. To meet the RAC 


DNEL would require 30 – 40 % of those working with DMF to wear respiratory PPE (in 


addition to existing PPE use) for around 50 % of their working hours (considering the 


current levels of exposure for that group). Experience shows that workers are 


unwilling to work under these conditions. 


The use of additional PPE would clearly involve costs to the companies. However, 


given that IVC and its member companies do not consider this to be a practicable 


solution to meeting the proposed limits no assessment of these costs is provided. 


                                                 
6
 DGUV Regel 112-190 (December 2011) 


7
 https://www.arbeitsinspektion.gv.at/inspektorat/Uebergreifende_Themen/Persoenliche_Schutzausruestung/Atemschutz  


8
 https://www.auva.at/cdscontent/load?contentid=10008.544567&version=1408358718 


9
 PSA Directive 89/391/EEC , section 2, article 4, point 1c and point 3 
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Effects of forthcoming legislative changes 


It is important to be clear that the revised BREF on Surface Treatment using Organic 


Solvents expected in 2019/2020 does not apply to MMF manufacture. Any inference 


in the opinion that the conditions in the revised BREF apply more widely in the 


context of the proposed restriction than to the PU coating sector should therefore be 


avoided. 


If other sectors can comply with the proposed restriction, why can’t the MMF sector? 


The reasons that some sectors report that they can comply without modification 


whilst other sectors report that it will be far more difficult, relate to the processes 


involved, the age of plant and the risks of exposure to products. 


The industrial gas sector requires complete containment of processes to prevent loss 


of gas. The petrochemicals and pharmaceutical industries require containment of 


processes and products reflecting the hazards of the materials that they deal with 


that were recognized when factories and machinery were developed. In cases where 


the risks of materials were not recognized at the outset, the age of plant is important 


because older factories were not designed to meet the standards of today: adapting 


those facilities is both difficult and costly. Upgrading of MMF plant has already been 


reported in comments submitted to the consultation to cost upwards of €150 million, 


and even then it is not considered that the RAC limit would be met. 
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Omission from the draft opinion 


On page 10 of the draft opinion it is stated that: 


Currently, the main use of DMF (ca. 80 %) is as a solvent in chemical synthesis 


of pharmaceuticals, agrochemicals and fine chemicals, and in addition, in 


electronic industry and as a solvent in the synthesis of artificial fibres or 


artificial leather. 


However, this does not reflect the positions of several companies in the synthetic 


leather sector: AKEA SRL (response #2320) and two unnamed companies (#2287, 


#2323). The draft opinion makes no reference to the responses that those companies 


have made to the consultation. 


Similarly, on page 13 of the draft opinion it is stated that: 


During the public consultation the pharmaceuticals sector and industrial gas 


sector (Petrochemicals) have indicated (Comments #1976 and #1987 


respectively) that they support the proposed restriction. According to the two 


sectors, the exposure is already at the level required in the original restriction 


proposal. 


However, this does not reflect the positions of several companies in the 


pharmaceutical sector: AFAQUIM (response #2295, #2303), Medichem S.A. (#2299, 


2300) and an unnamed company (#2325). The draft opinion makes no reference to 


the responses that those companies have made to the consultation. 


Problems with the proposed restriction therefore extend beyond the MMF and PU 


coating sectors. 


 


On page 24 of the draft opinion “For the man-made fibre sector, IVF …” should be 


corrected to “For the man-made fibre sector, IVC …”. 
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Annex 1. 


International Occupational Exposure Limits (OEL)  


Primarily based on liver toxicity in experimental animals and exposed workers 


Occupational Exposure Limits (OEL) of 15 mg/m³ (SCOEL, 2006; MAK, 2019) or of 


30 mg/m³ (ACGIH, 2017) has been established. Short term peak exposures by a 


factor of 2 have been defined as short term exposure limits (STEL). A skin notation 


was assigned to alert for additional uptake via the skin. Biological monitoring, e.g. by 


determination of the urinary concentration of DMF metabolites (e.g. SCOEL, 2014; 


Hungary, 2014; MAK, 2018; Switzerland, 2019), may take account of the sum of 


dermal and inhalation exposure.  


In addition MAK (2019) confirmed DMF to be assigned to the Pregnancy Risk Group B 


for substances which may present a risk to pregnant women. It was also concluded 


that exposure to a concentration of up to 3 mg/m³ are not expected to lead to 


developmental toxicity effects. This is the prerequisite for an assignment of N,N-


dimethylformamide to Pregnancy Risk Group C, where a teratogenic effect cannot be 


assumed if the MAK and BAT values are observed. With this background, different 


OELs should be assigned for women of child bearing age for developmental toxicity 


effects and for male and female workers for liver toxicity. 


OELs of 15 and up to 30 mg/m³ have also been defined by various national 


regulatory agencies (table 1) as collected by the German IFA (Institut für 


Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung; status for the overview 


of DMF (CAS 68-12-2) used was May 2019: https://www.dguv.de/ifa/gestis/gestis-


internationale-grenzwerte-fuer-chemische-substanzen-limit-values-for-chemical-


agents/index-2.jsp). 
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Table 1: GESTIS International Limit Values (OELs) of different national 


regulatory countries (year of latest update by reporting country)  


Country Year of latest update 
by reporting country (1) 


Limit value – Eight hours 
[ppm] 


Limit value – Eight hours 
[mg/m³]  


Austria 2019 5 15 


Belgium 2019 5 (2) 15 (2) 


European Union 
(SCOEL) 


2019 5 15 


Finland 2019 5 15 


France 2019 5 (3) 15 (3) 


Germany (AGS) 2019 5 15 


Germany (DFG 2019 5 15 


Hungary 2009  15 


Ireland 2012 5 15 


Italy  2019 5 (3) 15 (3) 


Latvia 2019 5 15 


Poland 2006  15 


Romania 2019 5 15 


Spain 2006 5 (3) 15 (3) 


Sweden 2019 5 15 


Switzerland 2019 5 15 


The Netherlands 2007 5 15 


Turkey 2016 5 15 


    


Peoples Republic of 
China 


2019  20 


    


Canada- Ontario 2018 10  


Canada - Quebec 2013 10 30 


Denmark 2010 10 30 


Japan (MHLW) 2007 10  


Japan (JSOH) 2018 10 30 


New Zealand 2019 10 30 


Singapore 2019 10 30 


South Korea 2011 10 30 


USA – NIOSH 2009 10 (3) 30 (3) 


USA – OSHA 2008 10 (3) 30 (3) 


United Kingdom 2019 10 30 


(1) Status of the years checked in August 2019. Updates can be seen under 
https://www.dguv.de/ifa/gestis/gestis-internationale-grenzwerte-fuer-chemische-substanzen-limit-values-for-
chemical-agents/aktualitaet/index-2.jsp  


(2) Additional indication "D" means that the absorption of the agent through the skin, mucous membranes or 
eyes is an important part of the total exposure. It can be the result of both direct contact and its presence in the 
air. 


(3) skin notation (may also apply to other countries not given in GESTIS) 
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All MMF companies using DMF prefer restriction instead of authorization as mentioned in 


our PC ref. 2245. 


We would like to summarize four important points for the development of the restriction: 


1. Nature of the products manufactured by the MMF companies 


 Strategically important products of the man-made fibre industry in Europe include 


carbon fibres for large wind turbines and light weight composites for transportation 


and construction (PC ref. 2030, 2032), fabric for bag filters for exhaust gas cleaning 


in major industrial installations and for gas separation (PC ref. 2030, 2031), 


asbestos-free clutch plates for vehicles and filters for computer hard drives (PC ref. 


2029). Parts of the companies produce 90 % of their products for the textile market, 


and there is strong competition from outside the EU, e.g. in Turkey. 


2. Attainability of the RAC DNELs 


 Factories (often quite old) have been updated in recent years with significant costs 


incurred to meet the OEL, resulting in a significant reduction of more than half of the 


former air concentration for the workforce (PC ref. 2245). Systems cannot be 


completely enclosed as intervention (with PPE) is necessary, for example when a fibre 


breaks (PC ref. 2245). Further technical measures for reductions in air concentration 


are not considered economic due to competition outside Europe and pressure on 


profitability. For some companies the cost for technical measures (e.g. PC ref. 2029) 


is already in the range of the proposed health benefits calculated by SEAC. 


 Further use of worker job rotation (skilled staff needed) is not a practical option and 


would incur additional costs that have not been characterised in the draft opinion. 


Extended use of PPE is a burden for workers (and even not allowed for 8h-shift, e.g. 


in Germany) and is not accepted by male workers knowing there is no proven 


additional health effects. The sector therefore considers that the introduction of the 


RAC DNEL would most likely lead to the closure of at least half of the plants through 


an inability to meet the conditions of the Restriction. Cost intensive technical 


measures given in the PC (PC ref. 2029-2032, 2245) would be necessary in the long 


term based on the hierarchy of controls to prevent a company closing and need to be 


considered by SEAC as a minimum. 
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3. Nature of the impacts of DMF 


 Occupational risk management measures based on the hierarchy of controls already 


in place in the MMF industry ensure no risk for workers based on the developmental 


toxicity RAC DNEL or even below. According to a risk assessment, generally no 


women of child bearing age may work in DMF-exposed areas. 


In addition, within the OSH legislative framework, the Pregnant Workers Directive 


(PWD) 92/85/EEC as amended by 2014/27/EC applies. In particular, Article 4 of the 


PWD requires the employer to asses and take appropriate management action to 


prevent pregnant workers from being exposed to a whole range of harmful chemicals 


as defined in PWD Annex I including DMF.  


 For liver toxicity our meta-analysis provided in the public consultation (PC ref. 2337) 


indicates a LOAEC of ≥ 20 mg/m³. In the opinion, RAC supports that this is indeed an 


effect level, but proposed a conservative inhalation DNEL based on the NOAEC of 


6.2 mg/m³ (mean) from the Kilo study for hepatic effects in humans. We challenge 


this derivation of a more than conservative RAC DNEL on liver toxicity and confirm 


our proposed DNEL of 15 mg/m³ (same as the current OEL) with clarifying details in 


our scientific article which we already submitted to a peer reviewed journal.1 


4. Proportionality of benefits of action with costs for which there are several facets 


 The sector raises a number of questions about the quantification of the benefits of 


the proposed restriction. The earlier inclusion of cancer was not warranted and we 


support its exclusion from the current analysis. 


 However, the major problem in the quantification of benefits is linked to avoidance of 


alcohol intolerance. Since the OEL of 15 mg/m³ was introduced in 2011, exposures 


have been reduced significantly (PC ref. 2245). The relatively high level of alcohol 


intolerance as reported in the Kilo study, on which we understood current estimates 


are based, does not reflect current exposure conditions. We also confirmed in a direct 


call with Mrs. Kilo that the questionnaire-based responses from 2013 for erythema 


were not specific to current conditions. We offer to explain in more details if needed. 


 It is now estimated by the rapporteurs that just under half (520 - 1,000 workers) of 


1,300 - 2,500 workers in the man-made fibre and PU coating sectors have alcohol 


intolerance at any time. In contrast, information from the factories in both the MMF 


(PC ref. 1935) and PU coating sectors indicates that levels of alcohol intolerance are 


now very low, close to zero (PC ref. 2245, p. 25). There is thus a major uncertainty in 


the quantification of the number of cases. 


                                                 
1
 P.s. (updated October, 07th 2019) article was provisionally accepted by the journal Toxicology Research and Application 
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 Valuation of estimated cases as serious liver disease further biases results to 


overestimation. The QALY loss estimate of 0.08 is derived from the lower end of 


estimates for cirrhosis. Cirrhosis of the liver is a serious and debilitating disease. 


However, there is no evidence that alcohol intolerance leads to serious liver damage 


(e.g. PC ref. 1935 (pages 1, 7-9 of 32), Kilo study, Asian studies in meta-analysis). 


The selection of any level of cirrhosis as a reference for the loss of utility linked to 


alcohol intolerance lacks any validity – the only similarity is that both are linked to the 


liver, but the effects are completely different. We will provide again more details in the 


60 day SEAC PC for “Liver function and alcohol intolerance (AI) after exposure to 


DMF”. 


 We would like to clarify that the MMF industry is not part of STS-BREF requirements. 


 We disagree with the position that “the benefits are clear and the costs appear 


moderate”. There are major uncertainties associated with the estimation of benefits 


regarding the number of workers affected by alcohol intolerance, the duration of 


symptoms and the loss of utility associated with alcohol intolerance.  


 On this basis, the estimated benefits of the Restriction are still substantially 


overestimated. Considering also the likelihood of plant closure, and the social effects 


of the loss of products of the quality currently used for renewable energy, gas 


cleaning and so on, we consider that it has not been demonstrated that the proposed 


Restriction provides benefits proportional to the costs. 


 


Conclusion: 


We do not agree with the derived DNEL of 6 mg/m3 for liver toxicity. We fully recognise our 


responsibility for the health of all workers being exposed to DMF, but due to their individual 


biological health risks for men and woman. Further use of worker job rotation or extended 


use of PPE are no practical options and would incur additional costs that have not been 


characterised in the draft opinion. Cost intensive technical measures given in the PC (PC ref. 


2029-2032, 2245) would be necessary in the long term based on the hierarchy of controls 


to prevent a company closing and need to be considered by SEAC as a minimum. 


We want to stay in constant dialogue with you in order to promote the continuous 


improvement process together. 
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