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Comments on the SEAC draft opinion and specific information requests
Specific information requests
1. Please provide information on the volumes or type of products of denatured alcohol containing methanol placed on the market for supply to the general public and any relevant socioeconomic information e.g. costs and other impacts of restricting the use of methanol in denatured alcohol.
2. If methanol was to be replaced with i) ethanol, or ii) isopropanol as an anti-freezing component in the windshield washing fluid, what would be the amount needed in order to reach the same (anti-freeze) effect? Are you aware of any special technical or other requirements which would require use of isopropanol instead of ethanol?
3. The draft opinion proposes a 12-months transitional period for the application of the restriction from the date of publication in the OJ (about 12 months after the opinions are finally adopted). Do you have any information on whether this transition period would be enough for the producers/ importers/suppliers to adapt to the proposed restriction?
	Ref.
	Date/Name/Org.
	Comments
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	Comments on the SEAC draft opinion:
The SEAC must take into account findings of a more in-depth socio-economic assessment conducted recently by TNO Triskelion that finds the proposed restriction on methanol to be disproportionate in that resulting costs to society would far outweigh benefits by at least ten times. This socio-economic analysis is herewith submitted as part of the public consultation. Main factors outlined in the analysis focus on:

•Societal Impact:  The fundamental difference between the SEAC and TNO Triskelion calculations is that SEAC calculates costs to industry rather than society. However, the restriction will most directly impact the general public and SMEs operating fleet vehicles and other transport services, thus resulting in much higher costs to consumers. In line with ECHA guidance, TNO Triskelion has therefore determined costs to end-users of windshield wash fluid.

•Life Expectancy Factors:  With regards to potential benefits of the proposed restriction, the TNO Triskelion estimates avoided costs are between 39 and 112 million Euro per year. These estimates are lower than those of the SEAC, but comparable, with TNO Triskelion accounting for the lower life expectancy of alcohol-dependent people compared to national averages.

•Use of Bitterants:  As part of the socio-economic analysis prepared by TNO Triskelion, supported by a technical feasibility assessment from RPA, a risk management option analysis is included for the use of bitterants. Proof of enforceability is already evident from existing legislation in the EU that requires the use of bitterants in denatured alcohol. This is the only risk management option where benefits outweigh costs and can therefore be considered comparable. 
In accordance with Article 71(2) of the REACH Regulation, the SEAC must also account for the use of bitterants as a risk management option in its final opinion, as a complete analysis is now available. 


	
	
	Specific information 1:
see attachment


	
	
	Specific information 2:
see attachment


	
	
	SEAC Rapporteurs response:
First of all we would like to thank you for submitting these extensive studies (TNO-SEA study and RPA-AoA report) in regard to the restriction proposal on Methanol.
Please find below the SEAC rapporteurs’ assessment of the submitted information.
1) Health impacts estimation
Number of fatalities
Both the TNO study and the SEAC DO come to a similar conclusion regarding which European countries are at risk (FI, PO, EE, LT, LV, RO, BG, CZ, SK). However, while the SEAC DO considers for health impact calculations only countries where methanol poisoning data were available or reasonable estimates could be provided (FI, PO, RO, BG, CZ, SK), the TNO study also takes into account countries where no poisonings or very limited number of incidents (UK, HU) were reported. 

For the estimation of fatal cases due to ingestion of methanol-containing windshield washing fluids in the different countries, the TNO study makes a number of assumptions which defer from those taken ahead in the SEAC DO. For example, in the case of Finland and Poland the TNO study assumes that a realistic estimate would be to reduce the average number of fatalities reported by half. In the rapporteurs view, however, the number of fatalities reported by the DS for Poland and Finland is reliable and therefore should be taken forward as a “realistic estimate” of the number of fatal cases in these countries (and not as a “high estimate” as defined in the TNO study). Other assumptions made in the TNO study for the Baltic countries (EE, LT, LV) and for the so called “medium risk countries” are considered acceptable. 
In spite of the different approach taken, the total number of fatalities calculated in the TNO report (87 fatal cases) is in the same order of magnitude as the total number of fatal cases calculated in the SEAC DO (82 fatal cases).

In any case, the Scientific Committees of ECHA can take any observed data only as a minimum. There are countries, which have not reported anything and in many countries the reporting is partial, therefore SEAC Rapporteurs consider the figures to be an underestimate for the EU and that the real number of fatalities will most likely be higher than the figures calculated suggest. 
Unit cost of mortality
The ECHA Guidance on Socio-Economic Analysis-Restrictions recommends using the VSL (Value of Statistical Life) when calculating unit costs for mortality, and this is the approach agreed by SEAC and taken in the SEAC DO. The TNO report applies the value of YLL (Years of Life Lost) derived from the VSL, and adjusts further the VSL based on the GDP/ca for each European country.

The Guidance suggests that “if you are considering using any of the unit costs used in this section (i.e. VSL), it is recommended to check if these values have been “superseded” by more recent studies". In line with the Guidance, the SEAC DO uses a recent WHO study (2011) where the value of the VSL is around 3.9 Million Euro in 2015 price level. According to the TNO assessment, the cost of one life lost (based on YLL) is around 1.2 Million Euro (65 000 Euros/YLL x 18 YLL). This figure is further adjusted with the GDP/ca resulting in different VSL per European country; the highest VSL is for Finland (1.4 Million Euros) and the lowest for Bulgaria (0.2 Million Euros). The approach of adjusting for the GDP/ca is not considered acceptable and is not taken into consideration in the final SEAC Opinion.
Costs of visual impairment
According to the TNO study, there are approximately 0.7 cases of visual impairment for each fatal case due to methanol poisoning. Considering the 87 fatalities calculated in the study, the authors calculate a monetary value of 17.5 Million Euro for the costs of medical and non-medical care and the loss of healthy life years due to visual impairment as a result of methanol poisoning. The SEAC rapporteurs find these estimates reliable but will not include the cost of visual impairment in the assessment, although it would strengthen even more the benefits/cost ratio of the proposed restriction.
2) Cost of substitution
The TNO study estimates that 125 Million litres of methanol are used in windshield washing fluids in the EU (approximately 99 000 tonnes of methanol). In order to arrive to this figure, the study assumes that the volume of windshield washing fluid used per car per year is the same all over Europe, and although the authors acknowledge that this is "probably not correct" they do not apply any adjustment factor to the calculations. The study also assumes that all cars in the EU will use windshield washing fluid at least once per day, 365 days per year. This leads to a clear overestimation of the total volume of windshield washing fluids in use in the EU. (The total number of cars used in the calculation is not clear, different figures are used in the report; 279 Million cars on page 14, 264 Million cars on page 8). Additionally the assumptions made in the study regarding the methanol content of windshield washing fluids in the different European countries have no backing substantiated evidence.

Thus, SEAC considers that the amount of methanol presented in the DO (56 000 tonnes) is better justified and will use it in its assessment.

The TNO study uses the price difference between a methanol free windshield washing fluid and one that contains methanol in different concentration levels to calculate the market value of the windshield washing fluid business if a restriction would be in place. It assumes that in the "as is situation" the yearly windshield washing fluid business is 30.2 billion Euro and due to the restriction it would increase to 32 billion Euro (pages 90-92). This assessment is highly unreliable as it considers the retail value of the product as an additional cost for society rather than the cost difference of alternatives needed to replace methanol. The use of retail value does not account for the fact that the price of a product is made of different elements (raw materials, manufacturing costs, market place, competition, market condition, brand, quality of product, etc.) and is not appropriate to use in this case. The extra cost for the society of this restriction is only the value resulting from multiplying the increase in price by the amount of alternative and not the other cost elements.
3) Use of bitterants
The TNO evaluation of the effectiveness of bitterants as a deterrant to the drinking of methanol-containing windshield washing fluids describes significant uncertainties regarding its effectiveness. Denatonium benzoate is the most readily available bitterant, with reportedly low toxicity. As the report states, information on the effectiveness of bitterants is very limited, and “pertinent scientific data indicating the effectiveness of bitterants (i.e. denatonium benzoate) to prevent abuse of products containing methanol by alcohol dependent people is lacking”. Also, there are no available data which could indicate to what extent experimental studies on denatonium benzoate effectiveness performed in non-alcoholic individuals could be extrapolated to alcohol dependent people; it is thus difficult to predict how many alcohol dependent people compared to non-alcohol dependent people will be deterred by the same concentration of bitterant in a product.

From reports in the available literature, it can be concluded that adding bittering agent to a product does not deter chronic alcohol dependent people from drinking such products in an effective manner. Chronic alcoholism is a disease with both psychological and physical dependence on ethanol, and an urge for alcohol consumption in an alcoholic seems to be able to override aversive taste of a product (e.g. Reid and Chen 2014; Jones et al. 1989). Also, it is recognised that sensitivity to bitter taste varies substantially in the human population (up to 16-fold inter-individual variation in threshold perception was found for denatonium benzoate), which is largely explained by genetic variability of taste receptors (Roudnitzky et al. 2011). It seems that sensitivity to bitter taste is also inversely associated with alcohol intake, i.e. that individuals with enhanced perception of bitter taste have less frequent alcoholic intake compared to individuals with less sensitive perception of bitterness (Duffy et al. 2004), and an association between genetic variation in a bitter taste receptor gene and the consumption of alcohol was observed has been reported (Dotson et al. 2012). 

To what degree an increasing amount of denatonium benzoate (10 ppm, 20 ppm, 50 ppm or more) could influence its effectiveness in alcohol dependent people is also unclear. In the above report, 20 ppm of denatonium benzoate in a methanol product was used for risk calculation (In such a risk assessment, it would be prudent to use the ‘high estimates’, i.e. “assuming that alcohol dependent people are less responsive to the deterring effects of bitterants”).
With a lack of actual data in alcohol dependent people, and being aware of apparently different behaviour of alcohol dependent people and non-alcohol dependent people with respect to consumption of drinks with aversive taste, the uncertainties in estimating the risk such as presented in the TNO study (pages 60-63) are high. 

The conclusion of the RPA report, that although bitterants could be effective against accidental consumption, there is “a lack of evidence for action against intentional consumption”, and that effectiveness of a bitterant under the conditions of intentional consumption is worth further evaluation (e.g. effective concentration, type of bitterant) fits well with the conclusions of RAC regarding the ineffectiveness of bitterants in deterring alcohol dependent people.
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	Comments on the SEAC draft opinion:

Please find attached the Methanol Institute's comments on the draft opinion of the Committee for Socio-economic Analysis (SEAC) concerning a proposal to restrict methanol.
8 February 2016
The Methanol Institute shares many concerns on surrogate alcohol use and the methanol poisonings reported in the SEAC draft opinion.  
Making consumer windshield wash fluid safe for consumption as a surrogate alcohol could, however, have major unintended long-term repercussions across the EU.   Based on experience in Finland in the 1960s with household windshield wash, such a regulatory approach can increase surrogate alcohol consumption by making surrogate alcohol more readily accessible and attractable to the public (Nordlund & Osterberg, 20101).  
Social media forums on surrogate alcohol are filled with anecdotal examples of how warnings of methanol toxicity have a deterrent effect on illegal consumption of ethanol containing products. 
Additionally, research supporting methanol as a deterrent to surrogate alcohol abuse shows:
-Methanol-containing products are not usually selected by surrogate alcohol users  (e.g. Lang et al., 20062) 
-Methanol is not usually found as a major component of surrogate alcohols (e.g. Solodun et al., 20113; Lachenmeier et al., 20094)
-Methanol’s inebriating effects differ substantially from ethanol and other alcohols, where the effects have been described as a “disappointment” to alcoholics (e.g. Bryson, 19965) 
-Symptoms associated with methanol toxicity, such as temporary blindness, numbness and severe headaches, are considered by alcohol abusers as ‘poor’ or ‘bad’ surrogate alcohol (e.g. Bobrova, 20126)
-As toxic substances in an ethanol-containing product can deter consumption, the potential benefits of adding an intentionally toxic substance to a product containing ethanol may outweigh the risk of poisoning (e.g. Carnahan et al. 20057)
Encouraging surrogate alcohol use across the EU is therefore a greater threat than the current isolated cases of methanol poisoning from surrogate alcohol use.  This is particularly the case because there is no evidence of methanol poisonings from windshield wash fluid in many EU countries even though windshield wash fluid containing methanol is available in those markets. 
To limit the potential for abuse of windshield wash fluid, the SEAC draft opinion currently considers that bitterants are ineffective.  This position is inconsistent with the European Commission’s recommendation that a bitterant is a key component in denatured alcohol to prevent illegal consumption and use.  
From information provided in the RAC Background Document, there is clear evidence of the effectiveness of bitterants, dependent on:
1)Type of bitterant
2)Concentration of bitterant
3)Individual differences of bitterant
So, it is therefore evident that the scientific references cited by the SEAC have a very limited practical relevance to evaluating the proper use of bittering agents in windshield wash fluid:
-Toronto Public Health Fact Sheet ‘Non-palatable (toxic) alcohol use’ (2011) defines ‘non-palatable’ as any denatured alcohol, such as Chinese cooking wine or methyl alcohol, even without any bittering agent.  As this reference has no relevance to effectiveness of bitterants, the RAC and SEAC must have misunderstood ‘non-palatable’ as inferring ethanol product that contains a bitterant, when actually it is a synonym for denatured alcohol.
-Carnahan et al. 20057 include a description of a single (chronic alcoholic) patient consumption of a denatured alcohol formulation containing 0.1 % tert-butyl alcohol, 6 ppm denatonium benzoate bitterant and ethanol. This level of denatonium benzoate is well below the levels usually recommended by industry or set by regulatory authorities for a concentrated ethanol solution. 
-Reid & Chen 20148 report on a case of intentional abuse of a hand sanitizer. However the level of the denatonium benzoate bitterant in the product is not specified and the formulation contains a flavouring at above 1000 ppm, which is not used in windshield wash fluid. 
In conclusion, it is not possible for the SEAC to conclude that the proposed restriction is proportionate or justifiable without evaluating the consequences of removing deterrents of consumption of windshield wash fluid as a surrogate alcohol.  
References: (1) Addiction, Vol. 95, S551-S564, 2000; (2) Alcohol & Alcoholism, Vol. 41, 446-450, 2006; (3) Interdisciplinary Toxicology, Vol. 4, 198-205, 2011; (4) Alcohol & Alcoholism, Vol. 44, 93-102, 2009; (5) Comprehensive Reviews in Toxicology: For Emergency Clinicians. Chapter 38. CRC Press, 1996; (6) Doctoral Thesis. University College London, 2012; (7) Pharmaco-therapy, Vol. 25, 1646-1650, 2005; (8) Proceedings of UCLA Healthcare, Vol. 18, 2014.
*	*	*
The Methanol Institute serves as the trade association for the global methanol industry.
The Methanol Institute is registered in the European Commission’s Transparency Registry as:
0846.425.760


	
	
	SEAC Rapporteurs response:
The SEAC Rapporteurs thank you for the submitted comments.
 
The SEAC Rapporteurs consider that there is sufficient evidence of methanol poisonings from windshield washing fluids in a number of European countries, as presented in the SEAC DO. Additionally, an SEA submitted during the public consultation estimated a similar number of fatalities (82 in the DO, 87 in the SEA) and identified the same Member States as the ones affected. The SEAC Rapporteurs consider that, given the lack of systematic reporting of methanol poisoning cases, the real number of fatalities will most likely be higher than the figures calculated. Moreover a number of Member States presently have or have had measures addressing the availability of/access to methanol (e.g. Sweden, Germany) suggesting there is a potential risk/problem in those countries too.

Regarding the effectiveness of bitterants, please see the response to the previous comment. 
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	Comments on the SEAC draft opinion:

1.The Swedish Chemicals Agency supports the restriction of methanol in windshield washing fluids.
2.The Swedish Chemicals Agency thinks that the exclusion of denaturated alcohol from the scope is questionable. 
SEAC argues that there is not enough available information on hazard and risk of methanol exposure via denaturated alcohol to justify a restriction. There are however indications in the draft opinion and in the BD that an inclusion of denaturated alcohol in the restriction could be proportional, and the Swedish Chemicals Agency thinks that this should have been investigated by the DS and/or by SEAC.
For windshield washing fluids, the benefits are estimated to be 8 times larger than costs (draft opinion p.19). The estimated benefits only include avoided fatalities, but not the costs of expected adverse health effects, such as vision impairment. Assuming that the substitution costs for methanol in denaturated alcohol is of similar magnitude to those of methanol in windshield washing fluids, relatively few cases of methanol poisoning caused by denaturated alcohol are required to conclude that an inclusion of denaturated alcohol in the scope of the restriction is proportional. 
In Silesia (draft opinion p.17), only 26 out of 73 identified methanol poisonings over 3,5 years were caused by windshield washing fluids, while the remaining two thirds of the reported cases had unspecified causes. In the BD (p.122), it is mentioned that there were two reported cases of methanol poisoning caused by denaturated alcohol in Silesia in one year (2013). As a comparison, the identified cases over 3.5 years for windshield washing fluids were 7.4 cases/year, or less than four times the number of identified cases of poisoning caused by denaturated alcohol. 
Even though we should be careful to draw conclusions from these small data samples, it indicates that a restriction of methanol in denaturated alcohol could be proportional, especially when taking the relatively high share of unspecified causes among methanol poisoning cases (nearly two thirds in Silesia) into account.
The Swedish Chemicals Agency is concerned by SEACs proposal to exclude denaturated alcohol from the scope of the restriction. The existing information in the BD and the draft opinion indicate that denaturated alcohol is a cause of methanol poisoning among consumers, and that proportionality of a restriction of methanol in denaturated alcohol cannot be dismissed.


	
	
	SEAC Rapporteurs response:
The SEAC Rapporteurs thank you for the submitted comments.

SEAC assessed the available information in the Annex XV report and concluded there is no socio-economic data available to evaluate the socio-economic impacts of restricting the content of methanol in denaturated alcohol. During the Public Consultations, both on the Annex XV report and on the SEAC DO, no additional information has been received regarding the costs of restricting methanol in denaturated alcohol. Therefore, and due to the lack of information, the SEAC rapporteurs cannot support the inclusion of denaturated alcohol in the scope of the present restriction.
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	Comments on the SEAC draft opinion:

Methanol should be restricted as an anti-freezing component in the windshield washing fluid because there are proofs of the toxicity even of small quantities of methanol on the organism following inhalation, oral or percutaneous exposure. In Bulgaria there are reported cases of suffocation in the cabin of cars caused by methanol containing windshield fluids. Also there are cases of headaches, nausea, low concentration of the driver also caused by such type of windshield washing fluids. This creates a potential risk of accidents on the road. А lot of people are exposed, in many cases without knowing, to the effect of the substance, including small children and pregnant women. These fluids are easily accessible from the market and people under 18 years could buy them and consume then instead of spirit drink for which could lead to severe consequences even death. There are also such cases reported in Bulgaria almost every year. It is important that there is a Bulgarian Ordinance №35/1995 which banned the use of methanol in liquid household chemicals. According to all above we consider that if there is an alternative substance with the same anti-freezing effect it should be used instead of methanol in the windshield washing fluids.

	
	
	Specific information 1:
We do not have such information.


	
	
	Specific information 2:
According to the freezing point of the substances the water solution of approx. 40 vol % methanol or 50 vol % ethanol or 70 vol % isopropyl alcohol will freeze at -30°C.


	
	
	Specific information 3:
No.


	
	
	SEAC Rapporteurs response:

The SEAC Rapporteurs thank you for the submitted comments.
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Disclaimer

While RPA considers that the information and opinions given in this report are sound,

the report is based on assumptions and information that are subject to uncertainties.

Due to such uncertainties, there is a possibility that the results presented in this report
will be different from situations which occur in the future.

This report has been prepared for the Methanol Consortium in accordance with the
associated contract and RPA will accept no liability for any loss or damage arising out of
the provision of the report to third parties.

Recommended citation: RPA (2016): Analysis of Alternatives in context of the
proposed Restriction of Methanol, report for Methanol Consortium, January
2016, Loddon, Norfolk, UK







Table of contents

EXECULIVE SUMIMAIY ....iiiiiiiiiiiiiiiiiiiiiiiiisisisisssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1
3 (41 4o Te [ Lot i o o T 4
L1 OVRIVIBW ..ttt ettt e e e e e e ettt bt e e e e e e ettt bt e s e e ee ettt baaa e e e e eeee et baan e e eeeeeebesnanannans 4
1.2 Current regulatory situation for methanol ... 4
T o Y - o I e o] o 1T o 1= 7
2 Analysis of substance function........cccccviiiiiiiiiiiin 11
2.1 ROIE Of MELNANOL .. s s s s s 11
2.2 Conditions of use and technical feasibility criteria.........ccccoeeiiiiiiiiii e 17
3 Identification of possible alternatives.........ccccccciiiiiiiiiiiiiiiiinn 24
3.1 |Initial list of possible alternatives and Risk Management Options ........cccceeeveiiviiiiiiciie e eeceieiene, 24
3.2 Screening of identified alterNatives...........ie i 27
4  Suitability and availability of possible alternatives and Risk Management Options ............... 38
ot R 1 4 o To (U Tt o o I P PSSP P PSP PP PP PPPPRPPPPP 38
4.2 Alternative methanol concentrations.........oovviiiiiiiiii . 38
4.3 Higher concentration Ditterant .........oovuuiii i e 45
4.4 Ethanol-free iSOProPanOl ... e e e e e e e e et e e e e e e ee et eaeaeeeaeaaaan 48
4.5 Ethanol-free ethylene glycol ..., 50
5 Overall conclusions on suitability and availability of possible alternatives...........cccccevviiiiiennns 55
5.1 Technical feasibility of alternatives ..., 55
5.2 Economic feasibility of alternatives........ccccc i 55
5.3 Reduction of risks from use of alternatives ........cccceeviiii 56
5.4 Availability of shortlisted alternatives.........ccccco i 58
5.5 0VErall CONCIUSIONS ..ccciiiiiiiiece e, 58
Annex 1 - Identities and properties of key subsStances.........ccccccveuenrninrnininininenininnnee.. 60

Annex 2 — Approved formulations of completely denatured alcohol..............cccuvurernenrnrnenenennnnannnnn 62














Executive summary

Background information

This document examines the technical function of methanol in windshield wash fluids (WWF) and
denatured alcohol in view of the proposal for Restriction under REACH submitted by Poland. The
restriction is specific to these two classes of consumer products and aims to limit the human health
impacts due to methanol poisoning resulting from the abuse of WWF and denatured alcohol as
surrogate alcohol.

The relevant RAC draft opinion calls for a Restriction in concentration of 0.6% w/w in WWF
(including defrosting formulations) and denatured alcohol, while the SEAC draft opinion only
supports the WWEF restriction.

The document follows the structure of an Analysis of Alternatives used for the purposes of REACH,
but it also takes into account other Risk Management Options, in addition to drop-in alternative
substances.

Analysis of substance function

The technical functions of methanol in WWF and in denatured alcohol are identified and used to
generate technical feasibility criteria for the evaluation of shortlisted alternatives. Freezing point
depression potential is the most important technical function for WWF and de-icing products.
Another function is as a solvent to aid removal of grease and oil from the windscreen.

Methanol’s function as a deterrent and denaturant is required for both WWF and denatured alcohol.
Methanol is still used as a denaturant in a number of EU countries. Denatured alcohol may also be
used as a cleaning agent and as fuel.

Methanol, however, has other, additional properties, which improve the quality of a WWF or a
denatured alcohol. These, together with the main functions above, were used for the evaluation of
shortlisted alternatives. These technical feasibility criteria are:

e Freezing point depression potential: relevant for WWF and for the use as fuel

e Flash point: relevant for use of denatured alcohol as fuel, but flammability is not really
desired when used as a solvent

e Viscosity: WWF must be able to flow at low temperatures, to avoid damaging the
windscreen wash system of the vehicle

e Antimicrobial function: not really required, but viewed positively as a bonus, if the
alternative can prevent the growth of bacteria or other microorganisms in the windscreen
wash system

e Deterrent / denaturant: required for all potential uses

Identification and screening of possible alternatives
The alternatives and risk management options considered in the AoA are:

e A different (lower) concentration of methanol: this assumes that if additional alcohol will
need to be added to the formulation, it will be ethanol;








e A different substance or mixture: this assumes substitution of methanol by an alternative
substance (e.g. isopropanol, ethylene glycol or methyl ethyl ketone)

e The use of a bitterant or emetic agent: this is a risk management option and its only
technical function is as a potential deterrent. Emetics were not explored further as they
were not found relevant

The initial list of possible alternatives was screened for commercial availability, technical and
economic feasibility and hazard profile, in order to select a smaller number of alternatives for more
detailed analysis.

Of the 13 alternatives and risk management options that were initially identified, four were selected
for further assessment. These were:

e Alternative methanol concentrations (i.e. substitution of methanol by ethanol);

e Increased concentration of bitterant (using denatonium benzoate as it is the most popular
bitterant and has the highest aversion potential compared to the other available bitterants);

e |sopropanol; and

e Ethylene glycol.

The most feasible alternatives are ethanol and isopropanol, which are the two alternatives assessed
at the Restriction proposal and in the RAC and SEAC opinions. The two glycols (EG and PG) are also
feasible alternatives for use in WWF, but they cannot be used in denatured alcohol. On the other
hand, MEK and tertiary butyl alcohol (TBA) are suitable alternatives for use in denatured alcohol, but
cannot be used in WWF.

Suitability and availability of alternatives and risk management
options

The selected alternatives and RMO (bitterants) were assessed in terms of their technical feasibility
and potential for reduction of overall risks. The findings are: :

¢ Lower methanol concentrations (replaced with ethanol) are a suitable alternative, as this
can meet the specifications set for the technical feasibility criteria both for WWF and
denatured alcohol. However, as ethanol is the target-substance of surrogate alcohol users,
increasing its concentration in a product will enhance the potential for deliberate abuse.
Therefore, this alternative should be used together with denaturants and/or deterrents.

e Bitterants are a promising RMO. It has been shown that small quantities of bitterants can
deter accidental consumption by children and adult groups. However, bitterants’ efficiency
in preventing intentional consumption (i.e. by chronic surrogate alcohol users) may depend
on factors such as genetic variation, the user’s determination and the concentration of the
bitterant. Furthermore, if users of surrogate alcohol dilute it to reduce the ethanol
concentration this will also reduce the concentration of the bitterant, thus probably reducing
its effectiveness.

e Isopropanol is another suitable alternative for both WWF and denatured alcohol, with lower
toxicity than methanol. However, as its freezing point depression potential is lower than
that of methanol, higher quantities will be needed to achieve the same freezing point
depression.

o Ethylene glycol could be a suitable alternative for use in WWF, but it gels at low
temperatures. However it cannot function as a deterrent due to its sweet taste, so it
requires another deterrent/denaturant.








Conclusions

Most of the alternatives examined in this study could meet the technical feasibility criteria for use in
WWEF and denatured alcohol and can reduce risks to human health in comparison to methanol.
However, there are a number of drawbacks associated with each of these alternatives. It is
therefore more likely, considering also the compositions of the currently available WWF
formulations, that a combination of these alternatives and risk management options would need to
be used to effectively prevent deliberate abuse.

The most likely combination would be ethanol with isopropanol, as they are already used in a
number of existing formulations across the EU and can meet the technical feasibility criteria.
However, they are more expensive than methanol, which would raise costs for either the
formulators or the consumers.

The use of bitterants is an alternative that could be further examined in order to determine to what
extent they can prevent intentional consumption of surrogate alcohols and under which conditions
(e.g. concentration in product, bittering substance).








1 Introduction

1.1 Overview

A Restriction proposal for methanol (CAS No: 67-56-1, EC No: 200-659-6) was submitted by Poland
on 16 January 2015 for two uses by the general public:

e As a constituent of windshield washing fluids (WWF) in concentration equal to, or greater than
3.0% by weight

e As an additive to denaturated alcohol (methylated spirit, denaturated alcohol, brennspiritus) in
concentrations equal to, or greater than, 3.0% by weight.

The purpose of the restriction is to limit the number of deaths due to methanol poisoning resulting
from use of WWF and denatured alcohol as surrogate alcohol, mainly confined to Finland and
Poland.

This document provides an analysis of the technical role of methanol in both of these classes of
consumer product at the 3% level proposed in the Restriction. In addition, the concentration of
0.6% in WWF which was adopted in the final position of the RAC and SEAC is considered. Alternative
concentrations (e.g. 0.1% and 0.3%) that have been proposed in comments received during the
public consultation are not considered in detail as they are no longer relevant to the analysis.

This document largely conforms to the structure of a typical Analysis of Alternatives used for the
purposes of the REACH regulation. However, because the proposed Restriction of Methanol deals
more with Risk Management Options (RMOs) than technical solutions, the analysis takes into
account both technical features of the products and also any alternative RMOs that could be
considered as an alternative to the current Restriction. Therefore, this document considers the
function of methanol as:

e An anti-freeze agent
e An antibacterial additive, and
e Adenaturant.

The Restriction proposal considered the technical merit of two alternative substances, ethanol and
isopropanol, in terms of their anti-freeze properties and provided a comparison of the risk to human
health posed by these substances. However, the Restriction did not consider the effect that drinking
large volumes of (methanol-free) ethanol would have on the surrogate alcohol user in the absence
of methanol, nor did it consider a situation where no ethanol (the “desired” substance of abuse) is
present in the product and if an ethanol-free formulation could discourage abuse by entirely
removing the incentive (i.e. ethanol) to abuse the product.

This analysis therefore seeks to consider how methanol acts as a denaturant and if there are
alternative measures that could limit the risk associated with abuse of WWF and other denatured
alcohol products. Secondary properties such as antibacterial function will also be examined.

1.2 Current regulatory situation for methanol

Methanol was added to the Community Rolling Action Plan (CoRAP) and has undergone an
evaluation due to it being a suspected CMR substance and also due to its high exposure for workers








and the environment, wide dispersive use and consumer use. The planned evaluation date was
2012 and the conclusion is that no further action is required. No further developments are expected
from CoRAP. In 2013, Poland notified ECHA of a Restriction proposal for use in WWF containing >3%
of methanol by weight. This Restriction proposal was withdrawn on 26 November 2014 on grounds
of non-conformity to the requirements of an Annex XV dossier. The Restriction was resubmitted in
January 2015, including an additional use in denatured alcohol mixtures.

The hazard codes assigned to methanol under harmonised CLP classification are':

e Flam. Lig. 2—-H225

e Acute Tox. 3—H301, H311, H331

e STOT SE 1 — H370 with Specific concentration limits: H370 for concentration >10%, H371 for
concentration 3 - 10%

The proposed Restriction is consistent with the specific concentration limit for specific target organ
toxicity. It is based on the incidence of methanol poisonings attributed to consumption of methanol-
containing products by alcoholics. In December 2015, ECHA’s Committee for Socioeconomic
Analysis (SEAC) published its draft opinion on the Restriction of methanol. It proposes a Restriction
in WWF with a limit of 0.6% on a weight basis. SEAC commented that it cannot support a proposal
for Restriction on methanol in denatured alcohol mixtures and that further evidence was required.

SEAC’s concentration limit proposal is consistent with concentration limits for methanol in specific
alcoholic beverages which are defined in Regulation (EC) No 110/2008. This regulation allows
certain alcoholic beverages, such as fruit brandies, to contain up to 1500 g of methanol per
hectolitre of pure ethanol (1.5% wt/volume)®. At a typical ethanol concentration of 40% as sold to
the general public, the final concentration of methanol is 0.6 % wt/volume. Further restriction of
the concentration to levels such as 0.3% or 0.1% would not be consistent with the aforementioned
allowable content of methanol in such alcoholic beverages.

It must also be noted that these limits for alcoholic beverages are based on limits which involve co-
exposure to ethanol. It is known that co-exposure reduces the potential for toxicity of methanol,
since methanol and ethanol are antagonists during metabolism, with ethanol having a higher affinity
for alcohol dehydrogenase (ADH) by a factor of 20°. It is possible that other alcohols could also
lower the potential for toxicity of methanol. This is an important consideration for any formulation
of WWF that contains both ethanol and methanol, or isopropanol (or other alcohol) and methanol.
Of course, it is always relevant for denatured alcohol, as that by default contains ethanol. A brief
review of WWF in the market (see accompanying SEA document) showed that in the majority of
WWEF products, methanol is formulated together with other alcohols and almost always at
concentrations lower than or equal to the other alcohol. There are, however, methanol-based
products on the market. As abusers are looking for ethanol products as cheap alternatives to regular
consumer alcohol, it is unlikely that these ethanol-free methanol products will be of interest to this
group of consumers who are affected by the proposed Restriction.

The sale of products containing methanol to the general public is subject to national regulations in
Scandinavian countries (except Finland) and others such as Italy, Germany and Lithuania. In the

As shown on the C&L Inventory: http://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/cl-inventory/view-notification-summary/37212, accessed 1 July 2015.

Grape marc spirit “the maximum methanol content shall be 1 500 grams per hectolitre of 100 % vol.
alcohol”, see http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:039:0016:0054:EN:PDF,
accessed 14 Sept 2015.

Gossel TA, Bricker JD (1984), Principles of clinical toxicology, Raven Press, New York
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past, Finland and Poland also had national legislation in place to prevent sale of methanol containing
products to the general public but these restrictions have now been lifted. In Finland, the use of
methanol in windshield washing fluids was de-restricted in the early 1990’s which, according to data
presented in the Restriction report, resulted in an increased incidence of methanol poisoning.
Similarly for Poland, the Restriction report links the deregulation of the selling of methanol
containing products to the general public in 2010 to an increase in methanol poisonings in 2011.
The Restriction report did not examine methanol poisonings in other countries in detail but
comments received during the public consultation indicate additional cases in Lithuania and
Bulgaria. Norway also provided data on poisonings due to suspected consumption of denatured
alcohol (methylated spirits).

The use of methanol in denatured alcohol is already subject to EU-wide regulation. Commission
Implementing Regulation No 162/2013, published in the Official Journal on 21 February 2013 and
applicable from 1 July 2013*, establishes a common method of denaturing alcohol for exemption
from excise duty. The defined mixture is free of methanol and contains a bittering agent to
discourage consumption. However, some EU Member States have applied transitional measures
allowing the use of mixtures containing methanol.

If there is limited intra-EU import/export of denatured alcohol, methanol poisonings due to
denatured alcohol should not occur outside of the Netherlands, Ireland or Greece where methanol
may continue to be used as a denaturing agent. A Restriction at a 3% limit would have had no effect
on the use of methanol in the Netherlands or Greece as their use of methanol is below the 3% limit.
In Ireland the use of methanol at 10% concentration is allowed under the transitional measures and
so the proposed Restriction and the current Regulation are not compatible for Ireland. The
denaturing methods defined by Poland and Finland do not use methanol and so the proposed
REACH Restriction is highly unlikely to limit methanol poisonings due to consumption of locally
produced denatured alcohol.

Table 1-1: Transitional measures allowing continued use of methanol for denatured alcohol under EU
Regulation 162/2013

Country Description

Stipulates the method for denaturing alcohol (ethanol). The defined mixture does not contain

EU L o . .
methanol. The regulation is not specifically aimed at reducing methanol exposure

Continued use of methanol in denatured alcohol (10% methanol or as wood naptha). This use
Ireland would be impacted by the proposed Restriction but an additional methanol-free mixture is
also available in Ireland

Continued use of methanol in denatured alcohol (2.9% methanol). This use would be impacted

Netherl
etherlands by a proposed Restriction of 0.6% methanol in WWF

Continued use of methanol in denatured alcohol (2% methanol). This use would probably be

Greece impacted by a proposed Restriction of 0.6% methanol in WWF

Ethanol content in WWF can be up to around 30-35% in ‘ready to use’ products, but could reach 90%
in concentrated formulations. Ethanol used in WWF must be denatured. Achieving a 0.6% methanol
content in ‘ready to use’ WWF, would mean that denatured alcohol formulations should contain no
more than 2% of methanol as denaturant, for a “best case” of 30% ethanol content in the WWF.
This would mean that, even in the case that only a Restriction on WWF application is adopted, all

See: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:049:0055:0061:EN:PDF, accessed 2
July 2015.








countries would be affected, with the possible exception of Greece, whose denatured ethanol
contains 2% methanol and only slight adjustment might be needed. For concentrated formulations,
however, methanol content in denatured ethanol should be at most 0.67%, which is very close to
the proposed Restriction in denatured ethanol.

1.3 Hazard Properties

1.3.1 Absorption, Distribution, Metabolism and Elimination (ADME) of
methanol

The toxicity of methanol is mediated by metabolic oxidisation via alcohol dehydrogenase (ADH) in
the liver, which generates formaldehyde. Subsequently, aldehyde dehydrogenase (ALDH) catalyses
the oxidation of formaldehye to produce formate (formic acid). The conversion of tetra-hydrofolate
to the 10-formyl tetrahydrofolate that can be metabolised to carbon dioxide and water®’, is the rate
limiting step of formate metabolism®. Consequently, persistence of formic acid is a biomarker of
methanol exposure; formate is detectable in the urine from 4 to 10 days after a single exposure®.

The rate of formate oxidation is regulated by hepatic tetrahydrofolate concentrations'®. Highlighting
interspecies differences, the liver tetrahydrofolate concentrations in primates (humans and
monkeys) are markedly lower than in rodents™, which metabolise methanol more efficiently.
Contrary to humans, in non-primate mammals, methanol itself rather than its metabolites, is the
primary toxicant'2. In humans, the half-life of a 100 mg/kg bw dose is approximately 2.5-3 hours,
however, at higher doses the half-life may be in excess of 24 hours.

Occuring via pulmonary™ and renal™ excretion, the elimination of methanol is zero order® with a
rate of 8.5 g L'/hour i.e. about half that of ethanol®. Elimination half-life of formate averages 20
hours'’; thus, the complete oxidation and metabolism of methanol is slow. Demonstrating increased

Vale and Meredith TJ (1981). Poisoning, Diagnosis and Treatment. Update Books, London.

Gosselin, Smith Hodge (1984). Clinical Toxicology of Commercial Products. Fifth ed.

Jacobsen D, McMartin KE (1986). Methanol and ethylene glycol poisonings. Mechanism of toxicity, Clinical
Course, Diagnosis and treatment. Medical Toxicology 1: 309-334.

Barceloux, DG., Bond, GR., Krenzelok, EP., et al. (2002) American Academy of Clinical Toxicology Practice
Guidelines on the Treatment of Methanol Poisoning. J. Toxicol. Clin. Toxicol. 40: 415-446.

Bozza-Marrubini M, Ghezzi Laurenzi R, Ucelli P (1987). Intossicazioni acute: meccanismi, diagnosi e terapia.
Il ed. OEMF, Milano.

Eells JT, Black KA, Makar AB et al (1982). The regulation of one-carbon oxidation in the rat by nitrous oxide
and methionine. Arch Biochem Biophysics 219: 316-326.

Johlin Jr, FC, Fortman CS, Nghiem DD, Tephly TR (1986). Studies in human hepatic folate biochemistry. Fed
Proceed 45: 277.

Roe O (1982). Species differences in methanol poisonings. Critical Reviews in Toxicology 10: 275-286.

Brent J, McMartin KE, Phillips S, Aaron C, Kulig K (2001). Fomepizole for the treatment of methanol
poisoning. N Engl J Med 344: 424-429.

Jacobsen D, @vrebg S, Arnesen E, Paus PN (1983) Pulmonary clearance of methanol in man. Scand J Clin Lab
Invest 43, 377-9.

The rate of a zero order reaction is independent to the concentration, i.e. increasing the concentration of
reacting species will not speed up the rate of reaction, i.e. the amount of substance reacted is proportional
to the time. Zero order reactions are typically found when a catalyst is saturated.

Jacobsen D, Webb R, Collins TD, McMartin KE (1988) Methanol and formate kinetics in late diagnosed
methanol intoxication. Med Toxicol 3, 418-23.

Liesivuoui, J., Savolainen, H. (1991) Methanol and formic acid toxicity: biochemical mechanisms.
Pharmacol. Toxicol. 69: 157-163.
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molecular specificity, the affinity of ethanol for ADH is 20-times that of methanol®. As a preferential
substrate, ethanol is used in the treatment of methanol poisoning; blocking the metabolism of toxic
metabolites.

Interestingly, a positive feedback mechanism enhances the toxicity of methanol - as formate inhibits
cytochrome C oxidase activity, preventing oxidative metabolism™. Thus, the acidosis observed in
methanol poisoning is facilitated by formate both directly and indirectly. Baseline levels of formate
in human blood range 3 to 19 mg/L (0.07-0.4 mM), while toxicity has been observed at
concentrations of 220 mg/L. The critical methanol dose that saturates the folate pathway in humans
is >200 mg/kg bw.

1.3.2 Symptoms and clinical diagnosis of methanol intoxication

Methanol intoxication is characterised by the clinical presentation of mild euphoria, inebriation and
drowsiness (early phases), followed by a latent phase of clear sensorium and blurred vision, lasting
approximately 6-30 hours, while methanol is metabolised. As a result of the metabolic pathways,
inebriation consequent to methanol exposure is typically milder than that observed in ethanol
intoxication. Upon methanol oxidation to formaldehyde and formic acid, severe systemic toxicity is
observed. Latent phases of methanol toxicity are characterised by vomiting, vertigo, abdominal pain,
diarrhoea, dyspnoea, acidosis (Kussmaul’s respiration), blurred vision, hyperaemia of the optic disc,
blindness, restlessness and delirium.

Occular effects typically develop in parallel or preceeding other symptoms; 12-24 hours post
methanol ingestion®™. In the acute phase, visual acuity is typically impaired by central or cecocentral
scotomata, which is rarely accompanied by constriction of peripheral fields. Hyperaemia of the optic
disc is the most common abnormality, which usually subsides over 2 to 7 days. Peripapillary oedema
is also frequent but develops more slowly and persists for longer (up to 8 weeks). However, visual
impairment or blindness may be permanent?.

The toxicity of methanol is governed by its oxidation to formic acid, which increases biological acidity
(metabolic acidosis). Whilst ocular damage is independent of acidosis, as a whole, the severity of
methanol toxicity relates to the degree of metabolic acidosis rather than the concentration of
methanol®. Metabolic acidosis manifests when the kidneys cannot form bicarbonate (HCO;5) and
thereby sufficiently remove acid from the blood, reducing the biological pH to less than 7.35.
Symptoms of acidosis include chest pain, palpitations, headache, altered mental status such as
severe anxiety due to hypoxia, decreased visual acuity, nausea, vomiting, abdominal pain, altered
appetite and weight gain, muscle weakeness, bone pain and joint pain. Severe academia leads to

®  Gossel TA, Bricker JD (1984). Principles of clinical toxicology. Raven Press, New York.

Keyhani, J., Keyhani, E. (1980) EPR study of the effect of formate on cytochrome c¢ oxidase. Biochem
Biophys. Res. Commun. 92: 327-333.

COT (2011) Committee on Toxicity of Chemicals in Food Consumer Products and the Environment (COT).
COT Statement on the Effects of Chronic Dietary Exposure to Methanol.

Jammalamadaka, D., Raissi, S. (2010) Ethylene glycol, methanol and isopropyl alcohol intoxication. The
American Journal of the Medical Sciences 339 (3):276-281

Barceloux, DG., et al. (2002) Methanol Guidelines. AACT/EAPPCCT American Academy of clinical toxicology
practice guidelines on the treatment of methanol poisoning. Journal of Toxicology — clinical toxicology 40
(4): 415-446, online abstract at: http://hero.epa.gov/index.cfm/reference/details/reference id/180477
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neurological and cardiac complications. Mortality increases with increasing degree of metabolic
acidosis® .

1.3.3 Thresholds of acute methanol toxicity

Consequent to ingestion of 4mL of methanol by two adult males (0.05 g of methanol/kg bw), Kendal
and Ramanthan (1953) reported maximum urinary formic acid levels of 66 mg/L*. Normal, or
endogenous blood methanol concentrations derived from the diet range between 2-30 mg/L
(average 15 mg/L [0.05 mmol/L])*®. For comparison, in a study by Leaf and Zatman (1952), blood
methanol levels after ingestion of 2.5-7 ml of methanol by three individuals (29-84 mg/kg bw) were
between 32 and 76 mg/| after 2-5 hours?’.

As a result of genetic polymorphisms and variable gene expression of ADH and ALDH genes, the
lethal dose of methanol varies considerably®®. Acute oral exposure to 300-1000 mg/kg may result in
death, especially if left untreated”. However, the RAC pointed out in its opinion on methanol
Restriction that variability in methanol metabolism is in greater part related to genetic variability in
folate metabolism and nutritional folate status.

Central Nervous System (CNS) effects have been reported at methanol doses as low as 3-20 mL(>200
mg/L)*°. Full recovery has been observed consequent to blood levels in the range of 1500-2000
mg/L., however this required clinical treatment. Blood methanol levels of 500 mg/| (corresponding
to blood formate levels of 220 mg/I) or higher are generally regarded as requiring haemodialysis®”.
Such a level in an adult person can be achieved by ingesting 0.4 ml methanol/kg (28 ml for a 70 kg
adult). Individual susceptibility may however vary considerably.

In a comment submitted during public consultation of the Restriction proposal by the methanol
REACH Consortium, which carried out a short review on acute toxicity of methanol, a threshold of
0.66 g/kg body weight was reported for permanent vision impairment and between 0.8 and 1.1 g/kg
bw for mortality. The same comment, based on physiologically based pharmacokinetic (PBPK)
modelling, concluded that an acute oral dose of less than 0.40 g/kg bw of methanol is protective,
while a higher oral dose of 0.50 g/kg bw with co-exposure to ethanol or isopropanol was estimated,
based on lowest relevant values in the literature. It must be noted that the evaluation carried out by

2 Swartz, RD., Millman, RP., Billi, JE., et al. (1981) Epidemic methanol poisoning: clinical and biochemical

analysis of a recent episode. Medicine (Baltimore) 60: 373-382.
Paasma, R., Hovda, KE., Tikkerberi, A., et al. (2007) Methanol mass poisoning in Estonia: outbreak in 154
parients. Clinical Toxicology 45: 152-157.
Kendal, L.P., Ramanthan, A.N. (1953), Excretion of formate after methanol ingestion by man, Biochemical
Journal 54(3): 424-426
Baselt RC (1982a). Disposition of toxic drugs and chemicals in man. 2nd ed. Biomedical Publ. Davis,
California: 492. (referenced in IPCS, PIM 335 — Methanol,
http://www.inchem.org/documents/pims/chemical/pim335.htm)
Leaf, G., Zatman, L.J. (1952), A study on the conditions under which methanol may exert a toxic hazard in
industry, British Journal of Industrial Medicine 9:19-31
Ramchandani, V.A. (2013), Alcohol, nutrition and health consequences — Chapter 2: Genetics of alcohol
metabolism, Editors: Watson RR, Preedy VR, Zibadi S. Humana Press
IPCS (1997) International Programme on Chemical Safety (IPCS) Methanol. Environmental Health Criteria
196: World Health Organisation, Geneva.
EPA (2013) Environmental Protection Agency (EPA) Toxicological review of methanol (non-cancer). (CAS
No. 67-65-1) In support of summary information on the integrated risk information system (IERFS).
Available at: http://cfpub.epa.gov/ncea/iris/iris documents/documents/toxreviews/0305tr.pdf
McCoy, HC., et al. (1979) Severe methanol poisoning. Application of a pharmacokinetic model for ethanol
therapy and hemodialysis. Am. J. Med. 67(5): 804-807.
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the REACH Consortium was specific to the target population of the restriction (i.e. users of surrogate
alcohol). This is important to note, as some of the references used refer to cases involving children
or populations which do not have an alcohol abuse problem.

The RAC, in its opinion of 4 December 2015, calculated 0.26 g/kg bw as the minimum oral methanol
dose that can cause severe ocular toxicity, as reported by Bennet et al. (1953), which is lower than
the value of 0.66 g/kg bw suggested by the methanol REACH Consortium. It notes that doses below
0.26 g/kg bw leading to severe ocular toxicity can be found in the literature, but they are too
uncertain to be used. The RAC derives a DNEL of 0.088 g/kg bw, on the basis of ocular toxicity,
applying an assessment factor of 3, since a dose-response curve could not be established. The
lowest lethal dose accepted by the RAC is 0.45 g/kg bw.

As a higher affinity substrate, coingestion of ethanol may delay methanol metabolism and its
subsequent toxicity. In 1978, McCoy et al. noted the successful treatment of two patients with
extremely high blood methanol levels (260 and 282 mg/dl), using pharmacokinetic ethanol dosing,
hemodialysis and supportive measures. Both patients recovered completely without residual
ophthalmologic deficits®>.  Thus, it is important to note that individual susceptibility varies
significantly and alcoholics may be less susceptible to metabolic acidosis. Coexposure to ethanol
significantly alters methanol metabolism, delaying the manifestion of methanol toxicity and full
recovery following ingestion of 500-600 mL of methanol, has been reported®.

> McCoy, HC., et al. (1979) Severe methanol poisoning. Application of a pharmacokinetic model for ethanol

therapy and hemodialysis. Am. J. Med. 67(5): 804-807.
Gossel TA, Bricker JD (1984). Principles of clinical toxicology. Raven Press, New York. (referenced in IPCS,
PIM 335 — Methanol, http://www.inchem.org/documents/pims/chemical/pim335.htm)
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2 Analysis of substance function

2.1 Role of methanol

2.1.1 Overview

This analysis of alternatives investigates the use of methanol in denatured alcohol (ethanol) products
and in automotive WWF. It is important to consider that the Restriction applies only to products
sold to the general public.

In the discussion below, it is important to note that the term alcohol is used to refer to a generic
class of organic compounds; methanol, ethanol, isopropanol are all examples of alcohols. In
denatured alcohol, the main constituent is ethanol. Ethanol is the same alcohol that is present in
alcoholic beverages intended for human consumption. The process of “denaturing” refers to
addition of substances such as methanol, isopropanol, methyl ethyl ketone and various petroleum
products to ethanol to discourage consumption of denatured alcohol products as “surrogate
alcohols” that avoid payment of excise duty on alcoholic beverages.

Methanol has a wide range of applications and can be found in a number of household products.
According to the Methanol Institute’s estimations, roughly 180,000 tonnes (225,000 m?) of methanol
are used daily around the world in the chemical industry or as fuel. Household products that could
contain methanol are varnishes, antifreeze fluids, windscreen wash fluids and fuels**, as well as
methylated spirits (denatured alcohol) used for cleaning. Furthermore, alcoholic beverages also
contain low concentrations of methanol (6-27 mg/L methanol has been measured in beer and 10-
220 mg/L in spirits®).

2.1.2 Role of methanol in windscreen wash fluid (WWF)

The technical function of methanol (and other alcohols) in WWF is mainly to act as:

e An anti-freeze agent
e Asolvent to aid in removal of grease and oil from the windscreen.

Therefore, a major consideration is the temperature range in which the WWF will be used and these
products are formulated to suit the climate and conditions in the target market. In warmer climates
or summer formulations, the use of alcohols to depress the freezing point of windscreen wash is not
as important as for winter formulations. Nevertheless, as a secondary function, methanol also acts
as a solvent removing grease and oil from the windscreen.

Winter formulations require high concentrations of alcohol (usually methanol and/or up to 70%
grade ethanol by weight) in order to function as intended, while summer WWF may contain only
very limited (<5%) total alcohol or no alcohols, relying on surfactants alone to clean the windscreen.

3 Methanol Institute. Methanol Basics: http://www.methanol.org/methanol-basics.aspx [Accessed

18.08.2015]

International Programme on Chemical Safety. Environmental Health Criteria No 196: Methanol. Geneva:
World Health Organisation (1997).
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The freezing point of water can be depressed by adding another substance such as a salt (e.g. NaCl)
or a solvent (e.g. ethanol or methanol). This is a colligative property, meaning that it does not
depend upon the identity of the solute, but on the concentration of solute molecules or ions.
Among substances of similar structural components (e.g. alcohols) those with lower molecular
weight can in theory induce a greater freezing point depression per unit of mass. In that respect,
methanol is among the most effective freezing point depressant alcohols. Figure 2-1 demonstrates
this property, by comparing the freezing points of various aquatic solutions of alcohols and glycols.
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Figure 2-1: Freezing point depression properties of aqueous alcohol solutions. Data from

A WWF solution may be sold in a ready mixed or concentrated formulation. The sale of
concentrated formulations enables the same product to be employed as a summer or winter
formulation depending on the level of dilution. For example, a concentrated WWF (containing 30%
total alcohol), is suitable for use in temperatures down to approximately -15 °C when used neat. If
this is diluted ten-fold, the resulting solution will have a freezing point around 5 °C. This of course
has implications for the container size sold to the general public. A concentrated product will
contain the same amount of methanol as a larger container that has been pre-diluted.

Another class of product is a de-icer solution. These solutions are distinct from WWF, as they are
designed to be sprayed from a bottle onto the windscreen, before the vehicle is driven, to melt any
accumulated ice (or to prevent it forming when the vehicle is left standing). These serve a different
role and have distinct technical requirements. Typically glycols are used, as they do not readily
evaporate and remain on the windscreen acting as an anti-freeze to prevent the formation of ice.
These products may also employ methanol in conjunction with ethanol, isopropanol or other volatile
organic solvents. These products were not initially described in the proposed Restriction. However,
the RAC opinion included them under the scope of WWF. These products are not fully analysed in
this AoA, but some of the main properties required could be freezing point depression potential and
low evaporation rate, in conjunction with clarity (i.e. so it would not cloud the windshield).
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When considering the function of methanol in WWF, it is important to distinguish between products
that employ methanol in conjunction with ethanol and those that rely on methanol in absence (or
presence in very small quantities, e.g. <5%) of ethanol. The restriction has not considered that WWF
may be made using methanol only. Assuming a methanol content of >10%, these products would be
classified for acute toxicity (Acute Toxic 3 and STOT SE 1) under CLP Regulation.

2.1.3 Role of methanol in denatured alcohol solutions
Role as denaturant and deterrent

Methanol is present in some denatured alcohol solutions in concentrations >3%. The purpose of
methanol in these solutions is as a denaturant intended to discourage abuse of ethanol containing
products as surrogate alcohols in avoidance of excise duty on alcoholic beverages. In this case,
methanol is not intended to have a technical role. Instead, the role of the denaturant is to avoid
having any significant effect on the function of the product.

Methanol’s boiling point is very close to that of ethanol (64.7 °C and 78.4 °C at 1 atm respectively).
This makes their separation by distillation difficult, leaving the risk of residual methanol in illegally
produced ethanol derived from methylated spirits. This would act as a deterrent towards those
intending to remove methanol from denatured alcohol. Furthermore, it has been argued in
consultation that methanol is preferred by downstream users of denatured alcohol because it is easy
to determine its content in a formulation using simple tests.

It is quite common that methanol is not intentionally added in WWF but is present nevertheless.
The source of methanol in these WWF products is typically from Completely Denatured Alcohol
(CDA) used in the formulation. Some formulations of CDA that are used in the EU allow up to 10%
methanol or wood naphtha (consisting of approx. 70-75% methanol) to be used as the denaturant.
Regulation (EC) 162/2013 proposes an EU-wide denaturing process for the production of CDA not
containing methanol. It also mentions additional denaturing procedures employed in some Member
States, some of which use methanol.

Regulation 3199/93 after the latest amendment by Commission Implementing Regulation 162/2013
lists denaturing procedures (formulations) that are approved by certain Member States. The
Restriction proposal also identified denatured alcohol formulations that have been associated with
poisonings. Six CDA formulations in Ireland, Greece, Malta, the Netherlands and the UK contain
methanol, but it is known that methanol-free CDA formulations are available in the UK and the
Republic of Ireland. The six CDAs containing methanol and the EU denaturing procedure are
presented in Table 2-1.

A full table containing the compositions of formulations approved as CDA is included in Annex 2.
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Table 2-1: Example mixtures approved as completely denatured alcohol

Final concentration

Mixture Component Amount Final concentration %
b W/wW
Ethanol 100 L 94.3% vol. 94.3
EU CDA Isopropanol 3L 2.8% vol. 2.81
Methyl ethyl ketone 3L 2.8% vol. 2.89
Denatonium benzoate lg 10 mg/L / 10 ppm
Ethanol 900 L 86.7% vol. 86.79
Ireland Methanol 100 L 9.6% vol. 9.68
(methanol) Petroleum oil* 3751L 3.6% 3.53
Methyl violet 15¢g 15 ppm
Ethanol 900 L 86.7% vol. 86.7
Wood naptha (ca. 951L 9.2% vol (ca. 6.4% | 9.18 (ca 5.34% w/w
Ireland (wood 70% methanol) methanol) methanol)
naptha) Pyridine 5L 0.5% 0.599
Petroleum oil* 3751L 3.6% 3.53
Methyl violet 15¢g 15 ppm
Hydrated alcohol 100 L 96.6% vol (92.7% 96.21
(93%vol) vol. alcohol)
Greece Methanol 2L 1.9% vol 2.08
Spirit of turpentine 1L 0.96% vol. 1.14
Lamp oil** 05L 0.048% vol. 0.57
Methylene blue 04g 4ppm
Ethanol 900 L 86.7% vol. 87.1
Methanol 95L 9.1% vol. 9.23
Malta Pyridine 5L 0.48% vol. 0.6
Naphtha 37.5L 3.6% vol. 3.1
Methyl violet 1.5g 1.5ppm
Ethanol 100 L 95.2% vol. 95.1
Methanol 3L 2.8% vol. 2.86
Acetone 1L 0.9% vol. 0.95
Netherlands Fusel oil*** 0.55L 0.52% vol. 0.60
Water 04L 0.38% vol. 0.48
Methyl ethyl ketone 0.025L 0.023% vol. 0.024
Formalin 0.025L 0.023% vol. 0.025
Ethanol 900 L 86.7% vol. 85.4
Wood naphtha (ca. 951L 9.1% vol. (ca. 6.7% | 10.9 (ca. 6.8% w/w
United Kingdom 72% methanol) vol. methanol) methanol)
Pyridine 5L 0.48%vol. 0.6
Mineral naphtha**** 97.51L 3.6% vol. 2.9
Methyl violet 1.5g 1.5ppm

*. Petroleum oil was assumed to have a density of 0.77kg/L

**. Lamp oil was assumed to have a density of 0.87kg/L

***. Fusel oil was assumed to have a density of 0.9kg/L

****. Solvent naphtha and mineral naphtha were assumed to have the same density as naphtha at 0.665 kg/L

The table above indicates that methanol is only used as a denaturant at >3% in Ireland, Malta and
the United Kingdom. In addition, lower concentrations of methanol are employed in Greece and the
Netherlands. All countries examined, however, use methanol as denaturant in quantities higher
than 2% or 0.6% w/w. In other words, the proposed Restriction seeks to limit the sale of methanol
based denatured alcohols exclusively in countries where poisonings have not been identified.
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Denatured alcohols are used for a large variety of purposes. In particular, the Restriction proposal
identifies its use as a fuel in “touristic appliances” and as a solvent for household “Do-It-Yourself”
use. Both of these uses are discussed in more detail below.

Solvent for cleaning / paint thinning by consumers

Denatured alcohol or methylated spirit is a versatile solvent for a variety of consumer applications.
A very common use is as a cleaning agent to remove stains. It is quite effective in removing stains
from oil-based inks and other greasy stains, such as lipstick and make up. Some of the uses
mentioned are removing lipstick or ink stains from fabrics, removing grass stains and removing wine
from clothes®®. Denatured alcohol is a very popular cleaner for cleaning jobs and are frequently
suggested in online sources, such as DIY websites or forums®>’. Denatured alcohol can also be used
as a solvent for thinning of acrylic paints or varnishes.

Other uses of denatured alcohols include for woodwork, where it can be used to remove sawdust
trapped in the wood grain without opening the grain®. It can also be used to prepare shellac, a
wood polish, in combination with shellac resin®.

In all of these applications, denatured alcohol is used as is, without being part of a specialised
formulation. Some uses might involve dilution of the product in water, but in most cases it is applied
directly as this is more effective. Methanol’s function does not appear to be critical, since ethanol
can perform the exact same role, either as a cleaner or as a solvent.

Fuels (model engines, “bioethanol”, camp stoves, heaters, rocket fuels)

For the purpose of this report, it is assumed that ‘fuel’ means as a fuel in food heaters (chafing fuel)
and equally in camping stoves and heaters of the types shown in Figure 2-2 below.

Available online at: http://www.stain-removal-101.com/methylated-spirits.html, accessed on 01/12/2015
http://www.greenlivingtips.com/articles/uses-for-methylated-spirits.html

http://www.ehow.co.uk/info 8247267 uses-methylated-spirit.html#pg=4
http://www.woodworkersinstitute.com/page.asp?p=1350
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Figure 2-2: Denatured alcohol applications.
Sources: a) Trangia stove ; b) food heaters in
restaurants (right)

For food heater use, the combustion products must be taste and odour free, as much as possible so
as to not interfere with the flavour of the food.

Denatured alcohol is increasingly used in automotive fuel, blended with petrol at various
concentrations, starting at 5% and going all the way to 95%. In the EU, petrol typically contains up to
5% ethanol (E5 fuel), even though most modern petrol vehicles in the EU (90% of petrol vehicles and
particularly 99.7% of petrol vehicles produced after 2010) can use up to 10% ethanol in petrol®.
Other blends, with higher ethanol content, are available (e.g. E85 and E95), but these require
different types of engines in so-called ‘Flex-Fuel Vehicles’ (FFV)**. E85 is a blend containing between
65% and 85% ethanol. In the EU it is used quite extensively in Sweden and is also widely available in
France and Germany, but has relatively low market penetration in other Member States*.

Methanol in fuels is only relevant in terms of its role as a denaturant. Its Gross Calorific Value is
lower than that of ethanol (23.0 kJ/g compared to 29.7 kJ/g), so adding methanol in an ethanol-
based fuel actually lowers its heating value®. In the EU, the Fuel Quality Directive 2009/30/EC
allows a maximum 10% v/v ethanol in gasoline starting from 1 January 2011. Maximum methanol
content of fuels is 3%.

Methanol-based fuels (not denatured ethanol) are not relevant for this Restriction. This is because
these products are sold for their methanol content and are not intended to contain ethanol. An
example of a methanol containing fuel that is distinct from denatured alcohols is model aircraft fuel.
This contains high concentrations of methanol (around 50-80% methanol) along with lubricant oil

0 ePURE website, available online at: http://epure.org/about-ethanol/fuel-market/fuel-blends/, accessed on

01/12/2015

SEKAB website, available online at: http://www.sekab.com/sustainability/what-weve-done/e85-how-
sweden-got-the-most-biofuel-in-europe/, accessed on 01/12/2015

ePURE (2014), State of the Industry Report 2014, available online at: http://epure.org/media/1137/state-
of-the-industry-report-2014.pdf, accessed on 01/12/2015
http://www.engineeringtoolbox.com/fuels-higher-calorific-values-d 169.html
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and nitromethane. Similarly, some competition powerboats use pure methanol as fuel but this is
outside of the scope of the Restriction.

2.2 Conditions of use and technical feasibility criteria

2.2.1 Approach to information collection

A dual approach was followed for the collection of the information necessary for the assessment of
alternatives to methanol. The research relied heavily on available literature from public sources.
Consultation with relevant stakeholders, mainly formulators of denatured ethanol and WWF was
used to gain insights on the actual situation in the market, including the functions of methanol and
the technical feasibility criteria for selecting an alternative. The stakeholders were first sent a short
guestionnaire and were subsequently contacted by phone for a short interview for clarifications, if
necessary. This was a limited exercise, with a small number of stakeholders approached. The
information collected was evaluated for relevance, before being included in this report.

2.2.2 Technical feasibility criteria
Overview
Table 2-2 presents a summary of the technical feasibility criteria developed through literature

research and consultation with relevant stakeholders. The table also contains thresholds for the
criteria, where applicable, which have been used to assess the technical feasibility of alternatives.

Table 2-2: Summary of technical feasibility criteria and their relevance to applications

Threshold by application
Denatured alcohols

Fuels Solvent

Criterion Windscreen wash fluids

Freezing point Must remal?cllqmd at-20 | Must remal?clquId at-20 Not relevant
Flash point flammability not Must be flammable - flammability not

desirable flash point ca 20 °C desirable
Viscocity Must remain flowable

until freezing point
(product must have
<50cP at 20 °C)

Not relevant Not relevant

Antimicrobial function Must prevent growth of
legionella during use
(Not required, but

considered a bonus)

Not relevant Possibly relevant

Deterrent Required, particularly in
formulations containing

glycols (sweet taste)

Required Required

The most important of these criteria is the freezing point depression potential. If methanol is
intentionally added to WWEF, its main function is to achieve a lower freezing point, thus keeping the
WWEF liquid at very low temperatures (down to -20°C). The deterrent function is also significant,
particularly if the WWF contains ethanol. The rest of the criteria are desirable but not necessary
properties for applications in WWF. An alternative’s function as a denaturant / deterrent is also
important with regard to the use in denatured alcohol. As denatured alcohol is also used as fuel,
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relevant properties, flash point is an important criterion as well. This is not the case for WWF,
however, where flash point is not important for the function of the product per se, but could lead to
a higher hazard classification for flammability.

Freezing point depression potential
Importance of the criterion

This criterion is related to the most important function of winter WWF, but is largely irrelevant for
completely denatured alcohol that is sold to the general public. However, it must be noted that
WWF containing ethanol are made from CDA or from trade specific denatured alcohols (i.e. types of
denatured alcohol approved to meet specific standards).

The freezing point of water can be depressed by adding another substance such as a salt (e.g. NaCl)
or a solvent (e.g. ethanol or methanol). However, as can be deduced from Equation [1]*, among
substances of similar structural components (e.g. alcohols) those with lower molecular weight can in
theory induce a higher freezing point depression per unit of mass. In that respect, methanol is
among the most effective freezing point depressant alcohols.

2
AT = 2= )
fus

Where:

e AT: The freezing point depression,

e X Mole fraction of solute/solvent, equal to (mol solute)/(mol solute + mol solvent),
e R: The gas constant (equal to 8.314472 J mol™ K™),

e T.: The melting point of water at atmospheric pressure (273.15°K)

e AHss: Water’s enthalpy of fusion (assumed constant at 6009.5 J/mol)

These concentrations must be achieved in the final product. Concentrated formulations sold will
require alcohol to be present in higher concentrations. It is also important to note that the freezing
point of the solution must be several degrees below the ambient temperatures expected for the
season and climate. This is in order to allow for additional evaporative cooling that will occur when
WWE is sprayed onto the windscreen, particularly when the vehicle is in motion. This cooling is due
to the evaporation of the volatile alcohol from the WWF and can result in windscreen fogging.

Threshold value

This analysis concerns the presense of methanol in WWF in cold climates as expected in countries
with methanol poisoning cases, such as Finland, Poland, Estonia and Czech Republic, during winter.
In these countries, winter temperatures can drop to as low as -50 °C, with temperatures regularly
being below -5 °C. Finland is the country with the lowest average temperature among those
examined, while Poland, Estonia, Bulgaria and the Czech Republic also have average lower
temperatures at their capitals close to or below -4 °C. Table 2-3 presents the lowest and average
lowest temperatures in selected EU countries with severe winters.

* Colligative properties of water, available online at

http://www1.Isbu.ac.uk/water/colligative properties.html, accessed on 11 December 2015

18







Table 2-3: Winter temperatures in selected EU Member States

Average lowest

Country Region/ area towest tirgperature temperature
°C
Finland * Lapland -50 — -45 -16-3
Helsinki -34.3 7.4
Estonia Jogeva’ -36.7 9.4
Tallinn * -18 -4.3
Netherlands ° Amsterdam -15.4 0.5
Groningen -22 -0.6
Ireland ® Dublin -15.7 3.9
United Kingdom ’ England -26.1 1.1
Wales 1
Scotland -0.2
Northern Ireland 4.1
Bulgaria ® Musala -31.2 -13.8
Sofia -28.3 -3.9
Slovenia ° Ljubljana =233 -2.5
Babno Polje -34.5
Mountain valleys -4-0
Poland Podlaskie Voivodeship *° 34 -6
Warsaw ' 31 4.2
Czech Republic Prague -27.6 5.4
Snézka -7
Slovakia Bratislava = -24.6 -3.4
Tatras Mountains -10"
Italy Pian Rosa * -11.6
Rome *° 3.1
Source:

! http://en.iimatieteenlaitos.fi/seasons-in-finland (accessed 8/9/2015)

? Finnish Meteorological Institute. Available:
https://web.archive.org/web/20090604044301/http://www.fmi.fi:80/saa/tilastot 4.html (accessed 8/9/2015)

® Estonian Weather Service. Avagilable:
http://www.ilmateenistus.ee/kliima/kliimanormid/ohutemperatuur/?lang=en (accessed 8/9/2015)
*Weatherbase. Available : http://www.weatherbase.com/weather/weatherall.php3?s=83062&units= (accessed
8/9/2015)

> Royal Netherlands Meteorological Institute. Available :

http://www.klimaatatlas.nl/tabel/stationsdata/klimtab 8110 240.pdf (accessed 8/9/2015)

® Met Eireann : Irish Meteorological Service Online. Available : http://www.met.ie/climate-ireland/surface-
temperature.asp (accessed 8/9/2015)

’ Met Office. Available : http://www.metoffice.gov.uk/public/weather/climate/ (accessed 8/9/2015)

8 Strinmeteo. Available : http://stringmeteo.com/ (accessed 8/9/2015)° Slovenian Environment Agency. Available :
http://www.meteo.si/uploads/probase/www/climate/table/en/by location/ljubljana/climate-normals 81-

10 Ljubljana_eng.pdf (accessed 8/9/2015)

1% \Weatherbase. Available : http://www.weatherbase.com/weather/weather.php3?s=59221&refer= (accessed
8/9/2015)

" World Meteorological Association. Available :
https://translate.google.co.uk/translate?hl=en&sl=ru&u=http://www.pogodaiklimat.ru/climate2/12375.htm&prev=
search (accessed 8/9/2015)

12 pvailable : http://www.yr.no/place/Czech Republic/Hradec Kr%C3%A1lov%C3%A9/Sn%C4%9B%C5%BEka-
%C5%9Anie%C5%BCka/statistics.html (accessed 8/9/2015)

3 Available : http://pogodaiklimat.ru/climate2/11816.htm (accessed 8/9/2015)

¥ Tatry2015. Available : http://www.tatry2015.sk/article/13/slovakia-geography-and-climate/ (accessed 8/9/2015)
>World Climate. Available: http://www.climate-charts.com/Locations/i/IY16052.php (accessed 8/9/2015)

18 Servizio Meteorologico dell'Aeronautica Militare. Available:
http://clima.meteoam.it/AtlanteClimatico/pdf/%28239%29Roma%20Ciampino.pdf (accessed 8/9/2015)
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The purpose of the proposed Restriction is to help limit the number of deaths due to use of
windscreen wash fluids as surrogate alcohols. The incidence of poisonings is mainly limited to
Finland and Poland, where the winter temperatures can regularly drop below -20 °C.

Ideally, based on the information of minimum temperatures, the WWF product must be able to be
used at temperatures as low as -40 °C. This, however applies to some very extreme cases in just a
couple of EU countries. A quick Internet search identified that most winter WWF products claim a
working temperature of around -20 °C. This is regardless of whether they contain methanol or not.
Methanol based WWF are expected to be the ones that would suffer the most severe impact from
the use of alternatives, considering that other, ethanol-based, WWF contain lower methanol
concentrations (<5%) and the change in freezing point depression is not expected to be significant.

Therefore, the alternative should be able to achieve a product freezing point of -20°C. This
threshold should also apply for denatured ethanol. This should be easily achieved, however,
considering that pure ethanol has a freezing point of -114 °C and that interactions between different
alcohols are not likely to raise it.

Viscosity
Importance of the criterion

WWEF are intended to be used in a dedicated windshield wash system of the vehicle. This involves a
storage container, tubes for transportation and nozzles for spraying on the windshield. In order for
this system to operate normally, the WWF added must be able to maintain a clear flow and not gel
at lower temperatures. If the WWF viscosity increases to a point where flow is obstructed, WWF will
not be sprayed on the windshield and cleaning will not be possible. Furthermore, this could damage
the windshield wash system of the vehicle. Such an issue has been observed, for example with
ethylene glycol, which gels at low temperatures. In practice, all products will thicken at lower
temperatures, but this is usually observed a few degrees above the freezing point of the product.

It must be noted, however, that a brief review of WWF Technical Data Sheets (TDS) did not list the
products’ viscosity in low temperatures, indicating that such a property is of lower importance.

Threshold

As discussed above, the WWF should be able to flow easily in the design temperature range. During
consultation it was commented that, although no specifications for viscosity apply, the product must
maintain a “water-like” viscosity in order to function properly in the vehicle. Additionally, it was
commented that viscosity should not be higher than 50 cP at ambient temperature.

Fuel properties
Importance of the criterion

This criterion is not particularly important for the use of methanol in WWF. Flammability is not a
desired property for these products, but it is mostly relevant in terms of classification and labelling
of the mixture and less for the actual risks, particularly for the ‘ready for use’ formulations, which
are diluted in water. Moreover, winter WWF are intended to be used at low temperatures, usually
below freezing. Flash points of component alcohols, although low enough to be classified for
flammability, are higher than the typical ambient temperature of use of the WWF in winter.

20







This is not the case for denatured alcohol, which is frequently used in fuels. The denaturant added
in the alcohol should not impact its flammability properties. Relevant criteria for this have been
discussed above, in anti-freeze properties and viscosity, which allow the denatured alcohol to be
used at low temperatures and flow normally in the pipes/tubes of the systems it is used in.

Flash point denotes the lowest temperature in which a fuel will generate a combustible
concentration of gas through its evaporation. Itis an indication of how easily a substance may burn.
It is a desirable property in fuels, but if a substance is too volatile it could generate explosion
hazards.

Another important property of a fuel is the calorific value, which shows the amount of energy
liberated from the combustion of a certain quantity of the fuel. The higher the calorific value, the
more efficiently the fuel burns, thus requiring lower quantities for the same output (assuming the
same efficiency of the combustion engine).

Threshold value

The flammability properties that can be of relevance to this analysis, with regard to the use of
methanol in denatured alcohol are flash point and calorific value. An alternative should not increase
the flash point of the denatured alcohol to a level that would make it impractical. A flash point of
around 20 °C is considered desirable. Regarding calorific value, if it is equal to or higher than
methanol’s (i.e. 223.0 kl/g), the alternative would be suitable for use in denatured alcohol for fuel
applications.

Antimicrobial function
Importance of the criterion

The Health Protection Agency in the UK (HPA) carried out a case-control study, surveying the driving
habits and known risk factors of 75 surviving community-acquired Legionnairess’ patients between
July 2008 and March 2009 in England and Wales. The results indicated that roughly one in five
infections in people under 70 years of age could be attributed to being in a car not using WWF.
However, the study authors indicated that additional work was required before establishing
causation®.

Of course, legionella may not be the only pathogen that could develop in the windshield washer
system of vehicles. Motorists are complaining of “green gel coming out of the nozzle” which is an
indication of cultures of microorganisms. In drivers’ forums they discuss the use of disinfectants,
such as bleach, but there are also suggestions for the use of winter WWF all year round because of
the alcohol content and the antibacterial properties of ethanol*®.

An Internet search found very few WWF products advertising their antibacterial properties. This
could be considered an indicator that such properties are not a high priority for both manufacturers
and consumers. Moreover, based on information in social media and drivers’ forums, a lot of drivers
appear to solve infection problems by adding other household products in the car’s cleaning system.

% UK National Health System (NHS) website: http://www.nhs.uk/news/2010/06June/Pages/Legionnaires-

risk-from-wiper-water.aspx, accessed on 3/12/2015
Example discussion in online forum: http://www.honestjohn.co.uk/forum/post/index.htm?t=76555,
accessed on 3/12/2015
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Threshold value

This is a secondary criterion as the use of ethanol in most winter WWF should ensure adequate
antibacterial properties. Methanol’s antibacterial potential is comparatively lower and it is rarely
used for that purpose®’. Moreover the suspected incidences of poisoning from WWF seem to be
few and, at least in the case of legionella infection, there may also be other contributing factors from
the environment. Antibacterial properties of the alternative would be considered an added bonus,
but are not expected to be a deciding factor.

Deterrent / denaturant
Importance of the criterion

One of the main reasons identified for the preference on methanol-containing denatured alcohol is
that methanol content is easy to determine using a simple test method. This is desirable from the
perspective of formulators who want to easily control the methanol content in their products in
order to comply with the legislation. Furthermore, it is difficult to separate methanol from ethanol
in a mixture because their boiling points and other physicochemical properties (e.g. density, affinity
for solvents) are similar. These are desirable properties for a denaturant, because anyone wishing to
use the denatured alcohol for illegal beverages will have to dedicate significant effort and will face
high risks of failing or being detected by the authorities.

It is uncertain to what degree the presence of methanol in denatured alcohol is acting as a deterrent
for abuse. It can be argued, however, that the toxic properties of methanol are well known and that
knowledge that a product contains it would make the potential user more reluctant to use it. This is
demonstrated in a case in Finland in the late 1960s, where an increase in use of surrogate alcohol
was observed due to the change in the denaturing agent. The new denaturant was not toxic to
humans, but retained the product’s bad taste and smell*. In that respect, removal of methanol and
substitution by a less hazardous chemical might encourage abuse.

In a study about unrecorded alcohol consumption in Russia, methanol was not identified as a major
component of surrogate alcohol consumed. The study analysed the contents of alcohol products
(including surrogate alcohols), but did not examine poisoning cases. The results showed relatively
low levels of methanol in surrogate alcohols*. A similar study in Ukraine gave comparable results,
but it was commented that concentrations in a pilot study in EU countries (Lithuania and Hungary)
were higher. Lang (2006) found that in Estonia methanol is mostly absent from illegal alcohols.
While it is acknowledged that methanol has attracted attention in studies on illegally produced
alcohol, the study comments that consumption of methanol-containing products is limited to certain
exceptional circumstances (e.g. individuals selling diluted methanol as vodka for profit)’°. These
results may indicate that in these countries, people prone to alcohol abuse choose products that do
not contain methanol.

In a study by Bobrova (2009), it is mentioned that surrogate alcohols producing symptoms
commonly associated with methanol toxicity (temporary blindness, numbness and severe

" http://www.cdc.gov/hicpac/Disinfection Sterilization/6 Odisinfection.html, accessed on 4/12/2015

Nordlund, S., Oesterberg E. (2000), Unrecorded alcohol consumption: its economics and its effects on
alcohol control in the Nordic countries, Addiction 95(supplement 4): S551-564

Solodun YV, et al. (2011), Unrecorded alcohol consumption in Russia: toxic denaturants and disinfectants
pose additional risks, Interdisciplinary Toxicology 4(4): 198-205

Lang K., et al. (2006), The composition of surrogate and illegal alcohol products in Estonia, Alcohol &
Alcoholism 41(4): 446-450
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headaches) are considered by alcohol abusers as “poisonous”, “harmful” and “disgusting to taste”,
when compared to normal vodka®. The people interviewed in the study commented that the
effects of drinking “industrial spirit” were markedly different from those of ethanol inebriation,
including hangover. Furthermore, in a study by Rée (1955), it is mentioned that the intoxicating
effect of pure methanol is in fact less intense compared to ethanol®’. This could, however,
encourage the drinker to consume a greater quantity, as suggested by Bryson (1996)>. This
probably does not apply in products containing ethanol along with methanol, such as most of those
considered in the Restriction proposal. It should be noted here that recent cases of intentional
consumption of methanol (without ethanol present) in a surrogate product could not be identified.

Methanol has achieved notoriety with regard to its toxicity and this can be evidenced by a series of
discussions in social media. For example, social media sites (e.g. reddit’*) and online forums
indicate that there is knowledge about the risks of consuming or distilling denatured ethanol and
that they are related to the presence of methanol™.

Threshold value

Methanol’s content is easy to identify in denatured ethanol formulations and related products and
for that reason it is preferred by producers and downstream users of denatured ethanol. Alternative
substances should be equally easy to identify and difficult to remove from the denatured ethanol. A
good indicator would be whether the substance is used as a denaturant in more than 2 EU countries
or selected in the EU CDA procedure. However, since a quantitative value for this criterion is difficult
to establish, a qualitative comparison will be used instead.

Determination of efficiency as a deterrent is also difficult to establish, as research in that field is not
extensive. The number of deaths prevented would be an ideal quantification factor, but this is very
difficult to determine, if possible at all. Bibliographical or Internet references to aversive properties
and relevant effectiveness of an alternative will be considered.

51 . . . . e aLs
Bobrova, N. et al., Drinking alcohol surrogates among clients of an alcohol-misuser clinic in Novosibirsk,

Russia, Substance use & misuse, 44: 1821-1832

Roe, U. (1955), The metabolism and toxicity of methanol, Eye department, Namdal Hospital, Namsos,
Norway

Bryson, P.D. (1996), Comprehensive Reviews in Toxicology: For Emergency Clinicians, CRC Press

52
53

> https://www.reddit.com/r/firewater/comments/2lmxle/is there any reason why i should not run/,

accessed on 4/12/2015

Example discussions online at: http://www.sciencemadness.org/talk/viewthread.php?tid=35744,
http://www.instructables.com/community/How-do-i-distill-meths-so-its-safe-to-drink/,
http://homedistiller.org/intro/faq, accessed on 4/12/2015
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3 Identification of possible alternatives

3.1 Initial list of possible alternatives and Risk Management
Options

3.1.1 Description of actions made to idenfity possible alternatives

This AoA considers an alternative to be a substance or formulation that can replace methanol in the
relevant applications offering the same functionality, without compromising the final product’s
performance and without increasing the risk to human health and the environment. The
alternatives and risk management options considered are:

e Adifferent concentration of methanol
e Adifferent substance or mixture
e The use of a bitterant or emetic agent.

A combination of literature review and consultation with stakeholders was undertaken for
identification of possible alternatives. The alternative concentrations for methanol in WWF were
derived from the discussion in the Restriction proposal and RAC’s and SEAC’s draft and final
opinions.  Alternative substances and mixtures were identified. The literature review was
predominantly based on online, publicly available, sources.

A stakeholder consultation was conducted on a limited scale with the intention of collecting
information from industry regarding suitable and available alternatives and the criteria for their
selecting either methanol or an alternative for use in WWF and denatured alcohol. For that reason,
formulators of denatured alcohol and screenwash were contacted and asked to respond to a short
guestionnaire. Follow-up interviews took place with those stakeholders who responded, to
elaborate on their answers.

3.1.2 Alternative alcohol concentrations

The initial restriction proposal was for a methanol concentration of <3%. Other concentration limits
that were proposed were 0.1% and 0.3% on a weight basis. Finally, the RAC and the SEAC adopted
opinions for a limit value of 0.6% of methanol in WWF, with the RAC extending the same limit to
denatured alcohol formulations.

If the content of methanol in WWF and denatured alcohol is reduced compared to current practice,
an alternative alcohol will need to be used in order to keep the product within specifications (e.g.
liquid in -20°C), typically implementing a higher total alcohol concentration.

In general, it is not considered possible to just substitute methanol for water (i.e. just offer a diluted
version of the current product). The main reason is that the requirements for the range of
operational temperatures in WWF would not be fulfilled. Moreover, methanol also has other
properties that will be lost if it was substituted by just water. For example, there is good evidence
that it acts as a deterrent for intentional consumption of surrogate alcohol and, though weak, it also
has anti-microbial properties. These properties cannot be substituted if water is used instead.
Therefore, another substance will have to be used as substitute.
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3.1.3 Alternative solvents

An Internet search performed by TNO for the preparation of the SEA document for the proposed
restriction on methanol identified a list of WWF that are not using methanol. The most common
main solvent used is ethanol, while ethylene glycol (EG) and isopropyl alcohol (IPA) are used in lower
concentrations. Other alcohols used, albeit in lower concentrations, are methyl ethyl ketone (MEK),
and tert-butyl alcohol (TBA). The same substances are used as alternative denaturants in denatured
alcohol, along with methyl isobutyl ketone (MIBK). TBA is typically used in small quantities and
mostly acts as a marker in WWF and in denatured alcohol.

Of these, the ones most commonly used are ethanol, EG and IPA, almost always as a formulation
containing two or all three of them. If methanol is removed from the formulation, larger quantities
of such alternative solvents will need to be used.

An alternative that is not commonly explored is the complete removal of ethanol from the WWF
formulations. Ethanol is the substance of abuse and the main reason that users of surrogate
alcohols select the products under Restriction (WWF and denatured alcohol). If it was completely
removed from the formulations, with appropriate labelling used, it could potentially deter abusers of
such products. However, the only non-ethanol products identified are based on methanol.

3.1.4 Aversive agents (bitterants & emetics)

An increasing number of ethanol containing products now contain small quantities of substances
known as bitterants. Bitterants are substances that have a very low taste threshold and an
extremely bitter / unpleasant taste. Therefore, it immediately becomes evident to the person who
attempts —either intentionally or accidentally — to drink a product containing bitterant.

The most common and effective bitterant agent known is denatonium benzoate (or other
denatonium salts)*®. This is offered under the trade name of Bitrex® among others. Formulators can
have their products tested by the supplier for Bitrex® content and thus gain the right to put the
Bitrex® logo on the product label. This is now increasingly requested by downstream users of
denatured alcohol.

Bitterants are currently used in 10-20 ppm concentrations in denatured alcohol mixtures in the EU.
The EU CDA requires a 10 ppm content of denatonium benzoate. Consultation with formulators has
revealed that, at least in the UK, 10 ppm is the more common concentration, as suggested by the
supplier. This is a high enough concentration to limit accidental consumption but there is some
evidence that higher concentrations (30-50 ppm) may be required to deter intentional
consumption®.  Denatonium benzoate can be purchased blended in alcohol at various
concentrations but it can also be purchased in aqueous solutions.

Currently, there is insufficient evidence of the efficacy of bitterants in dissuading determined
individuals from drinking surrogate alcohols. Furthermore, It is not known if alcoholics are targeting
“bitterant-free” surrogate alcohols that do not contain agents such as denatonium benzoate.
Studies have shown that addition of denatonium benzoate in a product could result in lower

*® See: US Consumer Product Safety Commission (1992) — Final Report Study of Aversive Agents, accessed at

https://www.cpsc.gov//PageFiles/96066/aversive.pdf

>” See Footnote above and also: http://www.cspa.org/advocacy/industry-issues/making-antifreeze-engine-

coolant-unpalatable-humans-animals/
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quantities being accidentally consumed by children®®. A study by Lachenmeier et al. (2007), states
that bitterants may help reduce consumption of automobile products, such as anti-freeze. The same
study also notes, however, that methanol is not required as a denaturant®®. Jackson and Payne
(1995) also found that addition of 30 ppm of denatonium benzoate to WWF rendered the product
unpalatable for a panel of adults® ®*. Another category of aversive agents considered is emetics, i.e.
substances that can induce vomiting. A representative substance in this category is Ipecac.

Bitterants do not have anti-freezing properties, so they are not an alternative substance. Rather,
they are assessed as a risk management option which, when used in conjunction with alternatives or
methanol can reduce the risks of methanol ingestion.

3.1.5 Discussion on preliminary list of alternatives

There are different potential risk management options available for the substitution of methanol in
WWEF and denatured alcohol; use of alternative methanol concentrations, alternative alcohols or
mixtures thereof and use of bitterants. A literature research identified specific alternatives for each
category. Table 3-1 contains a list of the alternatives to methanol use in WWF and denatured
alcohol, along with typical range of concentrations when used in WWF or in denatured ethanol. All
the different alternatives considered are drop-in alternatives, in that they can be used in the existing
manufacturing (formulating) process without any change in the process or the equipment required.

Table 3-1: List of possible alternative substances

Relevant concentrations

Solvents CAS / EC number —_—
WWF Denatured alcohol
Methanol
Ethanol 64-17-5 / 200-578-6 0-100% N/A
Ethylene glycol (EG) 107-21-1 / 203-473-3 0-20%
Propylene glycol (PG) 57-55-6 / 200-338-0 - -
Isopropyl alcohol (IPA) 67-63-0 / 200-661-7 0-10%
Methyl ethyl ketone (MEK) 78-93-3 / 201-159-0 <2%
tert-Butyl alcohol (TBA) 75-65-0/ 200-889-7 -
‘ Bitterants
Denatonium benzoate (Bitrex) 3734-33-6 / 223-095-2 0-100 ppm
Sucrose octaacetate 126-14-7 / 204-772-1 -
Quercetin 117-39-5/204-187-1 -
Brucine 357-57-3 /206-614-7 -
Quassin 76-78-8 / 200-985-9 -
Ipecac 8012-96-2 / 232-385-8 -
*: RAC has adopted a restriction at 0.6% methanol in denatured ethanol, but the SEAC has not.

Berning CK, Griffith JF, Wild JE. Research on the effectiveness of denatonium benzoate as a deterrent to
liquid detergent ingestion by children. Fundam Appl Toxicol. 1982 Jan-Feb;2(1):44-8.

DW Lachenmeier, J Rehm, G Gmel (2007), Surrogate alcohol: What do we know and where do we go?,
Alcoholic Clinical and Experimental Research, Volume 31, Issue 10, October 2007, available online at:
http://onlinelibrary.wiley.com/d0i/10.1111/j.1530-0277.2007.00474.x/pdf

Jackson MH, Payne HA, 1995. Bittering agents: their potential application in reducing ingestions of engine
coolants and windshield wash. Vet Hum Toxicol. 37(4):323-326.

Sibert JR, Frude N, 1991. Bittering agents in the prevention of accidental poisoning: children's reactions to
denatonium benzoate (Bitrex). Arch Emerg Med. 8(1):1-7.
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3.2 Screening of identified alternatives

3.2.1 Initial screening of alternatives

Information collected through literature research and stakeholder consultation was used to rule out
alternatives that are unrealistic as alternatives for the uses of methanol in WWF and denatured
alcohol. The screening was performed on the basis of the following criteria:

e Screening for commercialisation and economic feasibility — to exclude those potential
alternatives that are unrealistic from a practical, market availability, price and technological
progress point of view. The economic feasibility is not assessed in detail, as this was outside
the scope of the study.

e Screening for hazard profile — to exclude those potential alternatives that could not
guarantee a reduction in hazards/risks in comparison to Methanol.

e Screening for technical feasibility — to exclude those potential alternatives which would
under no circumstance be able to be successfully used in WWF or denatured alcohol.

3.2.2 Commercialisation
Alternative methanol concentrations

The RAC/SEAC opinions suggest an upper limit in methanol content in WWF of 0.6% by weight. As
has been shown by the literature review on available WWF products performed by TNO in the
accompanying SEA document, there are methanol-free WWF in the market. This probably means
that total alcohol concentration will be higher than a corresponding mixture containing methanol.

Where methanol is not intentionally added in the WWF formulation, it can be present because it is
added in denatured alcohol as a denaturant. If it is assumed that a Restriction will not apply for
denatured ethanol and that a typical ethanol-based winter WWF contains at least 30% ethanol, then
the concentration of methanol in the denatured alcohol cannot be higher than 2%, based on the
dilution factor. None of the existing CDA procedures using methanol in EU Member States has such
a low methanol content, although Greece and possibly the Netherlands could achieve it with slight
modifications. Nevertheless, there are CDA formulations available which contain no methanol at all.

Therefore, from a commercialisation point of view, production of such products is feasible.
Alternative solvents

As discussed above, WWF products without methanol are available in the EU. The vast majority of
these products are ethanol based, with ethanol concentrations starting from 25-30% for ‘ready for
use’ products and going up to 85-90% for concentrated products. The concentrated products can be
used either directly or diluted with water, depending on the expected ambient temperature.

The other substances are also used in these products, but they are not the primary alcohol. IPA is
the one used most commonly in WWF, almost always in a mixture with ethanol. Ethylene or
propylene glycol are more commonly used in de-icer solutions, because they are very effective in
“creeping” across the frozen surface and thus facilitating thawing of the ice. They are not routinely
used in WWF, but there are formulations in the market that contain up to 10% of ethylene glycol.

MEK is rarely used in WWF and can probably be found in a WWF formulation as a denaturant to
ethanol. Similarly, TBA is used as an ethanol denaturant and is not added intentionally to WWF.
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Aversive agents

Bitterants are added in very small quantities in some WWFs and in denatured alcohol mixtures. The
most common concentration used in the EU is 10 ppm. The European method for the production of
CDA requires a concentration of 1 g of denatonium benzoate per hectolitre (100 L) of denatured
alcohol (10 ppm).

From a commercialisation point of view, it can be concluded that bitterants in general are feasible as
a risk management option.

On the other hand there is no evidence of Ipecac use in products to prevent accidental poisoning, as
its use was mainly as an emetic after ingestion. Furthermore, there is the added risk that more
serious physical damage may be caused by forcing vomiting.

Discussion

Table 3-2 summarises the evaluation of commercialisation feasibility of the various alternatives.
Colour coding is used. The same colour scheme is used throughout the report:

e Green means that the alternative is feasible
e Orange means that the alternative is potentially feasible but there is some uncertainty
e Red means that the alternative is not feasible
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Table 3-2: Evaluation of commercialisation of possible alternatives

Solvents

Alternative

CAS / EC number

WWF

Denatured
alcohol

Available

Conclusion

methanol Available products . Feasible

. formulations
concentrations
Ethanol 64-17-5 / ) .

200-578-6 Available products N/A Feasible

Ethylene  glycol 107-21-1/ Used in de-icers. .
(EG) 203-473-3 Lower content in WWF Feasible for FFW
Propylene glycol 57-55-6 / Used in de-icers. .
(PG) 200-338-0 Potentially in WWF Feasible for FFW
Isopropyl alcohol 67-63-0/ Available products with Available Feasible
(IPA) 200-661-7 lower content formulations
Methyl ethyl 78-93-3 / Available Feasible for Denat.
ketone (MEK) 201-159-0 formulations alcohol
tert-Butyl alcohol 75-65-0/ Available Feasible for Denat.
(TBA) 200-889-7 formulations Alcohol

8012-96-2 /
232-385-8

3.2.3 Technical feasibilty

Alternative solvents

Bitterants
Z::;;Zgugi trex) 32723: _5’55_62/ Available products Available products Feasible
octaneetae 2007724 ezl canbeused | "o
Quercetin %Z—iz;s 1/ Can be used Can be used P?::zit;?e"y
Brucine 332_2;37/ Can be used Can be used P?::zit;?e"y
Quassin 22%7988_58é Can be used Can be used P?::zit;?e"y

As can be seen in Figure 3-1, aquatic solutions of methanol have generally lower freezing points
compared to aquatic solutions of other substances commonly used in WWF or denatured alcohol.
The data below refer to single component mixtures of alternative substances with water.
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Figure 3-1: Freezing point of mixtures of alternative solvents with water

As discussed earlier and shown here, if used without other components, methanol can achieve the
same freezing point depression at a lower concentration. Ethanol and isopropanol have low freezing
points (-114 °C and -89 °C respectively), which are far below the average expected temperatures of
use for the WWF. This means that it is unlikely that using these substances in winter WWFs will
present any problems at very low temperatures. On the other hand, ethylene glycol has a
comparatively higher freezing point (-12.9 °C) which means that it could thicken the WWF mixture if
used in high concentrations. Indeed it has been reported that ethylene glycol gels at very low
temperatures. Propylene glycol’s freezing point of -59 °C stands somewhere in the middle.
Although not shown in the graph, MEK has a melting point of -86 °C. Finally, TBA cannot be
considered suitable as an anti-freeze because its melting point is 25 °C.

Another factor considered when screening possible alternatives is water solubility. WWF are diluted
with water, so this would limit the maximum concentration of the solvent that can be added in the
product. All of the solvents examined in this study are miscible with water, with the exception of
MEK. Although highly water soluble, its water solubility is reported as 27.5% (w/w) in the
registration dossier of the substance®. This is the maximum concentration of MEK that can be used
in WWEF. Although no temperature is stated for this value of water solubility it can be assumed that
it refers to ambient temperature (around 20 °C). Water solubility usually decreases in lower
temperatures, which means that maximum MEK concentration in a WWF product should be lower.

% ECHA dissemination database, available online at: http://echa.europa.eu/information-on-

chemicals/registered-substances, accessed on 8 December 2015
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Furthermore, if it assumed that products containing ethanol are produced using a CDA formulation
containing just under 10% methanol, then it would not be possible to achieve freezing points below -
15 °C using CDA. Producers of WWF products would therefore be forced to use only CDA that has
been denatured without methanol.

In conclusion, MEK and TBA cannot be considered technically feasible alternatives to the use of
methanol in WWF and will not be considered further in the analysis.

Aversive agents

In many denatured alcohol formulations, bittering agents, chiefly denatonium benzoate (Bitrex®) are
present to discourage accidental consumption of these products by children and adults and to help
identify illicit alcohol products. The EU method for the production of CDA requires a concentration
of 1 g per hectolitre of ethanol (10 ppm). This is well above the taste threshold of 0.05 ppm.

Figure 3-2 provides data regarding the relative potency (taste) of various bittering agents alongside a
comparison of their oral toxicity in rats (LDsg). These data identify denatonium salts to be the most
potent and safest available bittering agents. For this reason, this Analysis will concentrate only on
denatonium as a bittering agent. Specifically, the benzoate salt will be the only one considered as
this form is the most readily available salt.

Table 1. Relative Taste and Toxicity of Bittering Agents

Substances Threshold Relative? Oral LD,/
(ppm) Bitterness (mg/kg)

Denatonium Saccharide 0.01 1000.00 T 1430
Denatonium Benzoate 0.05 500.00 612
Denatonium Chloride 0.10 100.00 820
Sucrose Octaacetate 10.00 1.00 5000*
Quassinoids:

Quassin 16.70 0.67 800

Brucine 4.50 2.20 1
Flavonoids:

Quercetin 50.00 0.20 2000°

Naringen 65.00 0.15 NAS

! Relative bitterness is the bitterness of the substance as compared o sucruse octaacetate.
? Threshold is the concentration detected by 50% of the adult human subjects tested.

} Oral LDy, is the median lethal dose for albino rats.

* No animals died at the highest testable concentration of 5000 mg/kg.

* No animals died after oral doses of 2000 mg/kg/day for nine days.

¢ No data available.

Figure 3-2: Relative properties of common bitterants

Source: US CPSC (1992), Final report — Study of aversive agents, Available online at:

The focus of the Restriction is on events occurring in Finland and Poland and both of these countries
use the general definition of CDA outlined in Commission Regulation (EC) No. 3199/93. The country
specific formulations indicate that Finland and Estonia employ a 20 ppm concentration of
denatonium benzoate. Higher levels of denatonium benzoate are employed in Norway (50 ppm)
and the US (30-50 ppm). Denatonium benzoate is recommended in order to discourage accidental
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consumption. For intentional consumption, it is likely that even higher concentrations may be
required for efficacy.

There are very limited data regarding the efficacy of these measures, particularly amongst alcohol
dependents who are the population of concern for the proposed Restriction. The ‘Antifreeze
bittering act of 2006’ of the US House of Representatives references a 1990 study by Procter &
Gamble, which concluded that “denatonium benzoate does not reduce the incidence of ingestions”
and that large volume ingestions are still possible, even with the presence of the bitterant.
However, the concentration of denatonium benzoate is not mentioned®®. On the other hand, a 1993
technical paper from MacFarlan Smith Ltd and Henley Chemicals concludes that addition of
denatonium benzoate is stable, compatible with the products it is used in and has no significant
toxicity or environmental hazards. Furthermore, it is effective in rendering bitter the products it is
used in®".

It must be noted that denatured ethanol is in most cases diluted for use in WWF. When denatured
alcohol is used to manufacture WWFs, the concentration of bitterant in the final product will
naturally be reduced unless additional bittering agent is added to compensate for any dilution.
Formulators of WWF will add bitterant to their product up to the desired concentration.

Emetics

Ipecac comes from the plant Cephaelis Ipecacuanha and contains two active alkaloids; cephaeline
and emetine, both of which induce vomiting by acting locally on gastric mucosal receptors and
centrally on the chemoreceptor trigger zone in the brainstem®.

Ipecac has a history of being administered in the event of accidental ingestion of a poisonous
substance, in order to induce vomiting and remove the hazardous material from the stomach and/
or intestines. It was recommended by the American Academy of Pediatrics (AAP) that parents
should keep a 1 ounce bottle of syrup of ipecac in the home in case of accidental ingestion of a
poisonous substance by a child.

However, these recommendations have been abandoned, due to lack of evidence on Ipecac
effectiveness in the removal of the ingested substance. Studies that examined the effectiveness of
ipecac, the recovery of the ingested material was highly variable and removal diminished with time.
In one study using adults there was evidence of 51-83% removal of the poisonous substance if ipecac
was administered 5 minutes after ingestion and 2-59% removal if given at 30 minutes®. A study by

® USA House of Representatives (2006), Antifreeze bittering act of 2006, available online at:

https://www.gpo.gov/fdsys/pkg/CRPT-109hrpt730/html/CRPT-109hrpt730-ptl.htm, accessed on 11
December 2015

® Payne, H. et al. (1993), Denatonium Benzoate as a Bitter Aversive Additive in Ethylene Glycol and

Methanol-Based Automotive Products, DOI: 10.4271/930589
® Silber. T. J. 2005. Ipecac syrup abuse, morbidity, and mortality: isn’t it time to repeal its over the counter
status. Journal of adolescent health 37. 256-260
®  American Academy of Pediatrics: Committee on Injury, Violence and Poison Prevention. 2003. Policy
Statement: Poison Treatment in the Home. Pediatrics. 112. 5. 1182-1185
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Bond (2003) observed that administration of ipecac in the home in the event of a poisoning will not
improve the outcome or reduce the utilisation of emergency services®’.

Discussion

Table 3-3 summarises the preliminary screening based on technical feasibility of the alternatives.

Table 3-3: Evaluation of technical feasibility of possible alternatives for screening purposes

Solvents

Alternative methanol
concentrations

CAS / EC number

WWF

Some loss of anti-
freeze potential

Denatured
alcohol
No significant
problems

Conclusion

Partially feasible

Ethanol

64-17-5 / 200-578-6

Low melting point,
high water solubility

Ethylene glycol (EG)

107-21-1/ 203-473-3

Gels at low
temperatures, high
water solubility

Propylene glycol (PG)

57-55-6 / 200-338-0

Low melting point,
high water solubility

Isopropyl alcohol
(IPA)

67-63-0 / 200-661-7

Methyl ethyl ketone
(MEK)

78-93-3 / 201-159-0

tert-Butyl alcohol
(TBA)

75-65-0/ 200-889-7

Low melting point,
high water solubility

N/A

Feasible

Partially feasible

for WWEF
Feasible for
WWF
No significant Feasible
problems
No significant
problems
No significant

problems

Ipecac

8012-96-2 / 232-385-8

Bitterants
Denatonium Most potent and low Most potent .
734-33-6 / 223-095-2
benzoate (Bitrex®) 3734-33-6 / 223-095 toxicity and low toxicity Feasible
P ial
Sucrose octaacetate 126-14-7 / 204-772-1 ECulT sted Can be l.'lsed oten.t lally
potentially potentially feasible
Quercetin 117-39-5 / 204-187-1 Can be ysed Can be l..lsed Poten.tlally
potentially potentially feasible
Brucine 357-57-3 /206-614-7 Can be sted Can be l..lsed Poten.tlally
potentially potentially feasible
Quassin 76-78-8 / 200-985-9 Can be sted Can be l..lsed Poten.tlally
potentially potentially feasible

MEK, TBA and Ipecac will not be assessed further, as they are not considered technically feasible at
this screening stage. The same applies for the bitterants other than denatonium benzoate.

67

outcome. Pediatrics, 112. 1061-1064

Bond. G. R. 2003. Home syrup of ipecac use does not reduce emergency department use or improve
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3.2.4 Economic feasibility
Alternative methanol concentrations

If methanol is substituted by another substance, the cost of the product (either WWF or denatured
alcohol) is expected to increase (see discussion on alternative solvents below).

Alternative solvents

In the Restriction report submitted by Poland it is mentioned that the methanol is predominantly
used in industrial applications (e.g. production of formaldehyde) and only a small share of the
worldwide consumption of 90 million tonnes is used in consumer products. It uses Finland as an
example, in which 1,500 tonnes out of roughly 500,000 tonnes of methanol (a ratio of 1:333) would
be affected by the Restriction. Methanol’s registration tonnage range is 10,000,000-100,000,000
tonnes per year. If one applied the same ratio as in Finland, a maximum quantity of 300,000 tonnes
per year of methanol would have to be substituted. This appears to be an overestimate however,
considering that Finland is not a representative state for all EU countries both in terms of winter
temperatures and in terms of alcohol consumption.

The alternative solvents examined here have all been registered under REACH. According to the
information in the Registration Dissemination Database of ECHA, the registered annual tonnages
range from 100,000-1,000,000 to 10,000,000-100,000,000. It is possible that the substances in the
lower tonnage ranges would not be able to cope with an increased demand to substitute methanol,
but it is expected that sufficient production capacity can be developed. As it is, no problems arising
from availability of the alternative substances would be expected.

A potential issue with the use of these alternative substances is their cost relative to methanol. As
can be seen in Table 3-4, the prices of alternative substances in 2012-2013 was at least double that
of methanol. This could cause viability for WWF formulators who are currently using methanol in
their products, as the WWF market is a highly competitive one with a large number of products and
companies competing.

Table 3-4: Price comparison of methanol to alternative substances

Substance CAS / EC Number Price €/Tonne
Methanol 67-56-1/ 200-659-6 411
Ethanol 64-17-5 / 200-578-6 1,041
Ethylene glycol 107-21-1/ 203-473-3 875
Propylene glycol 57-55-6 / 200-338-0 890
Methyl ethyl ketone 78-93-3 / 201-159-0 1,465
Isopropyl alcohol 67-63-0/ 200-661-7 992

Source: UN COMTRADE (accessed on 08/12/2015), www.molbase.com

Aversive agents

Denatonium benzoate is used in very small concentrations in WWF and denatured alcohol. It is
usually available either in aquatic solutions or dissolved in some alcohol. Its price is relatively high,
but it is a minor component of the total cost due to its low content.

Nevertheless, it has not yet been registered in REACH, which probably means that its tonnage placed
on the EU market is less than 100 tonnes per year. Using the upper end of the range, 100 tonnes of
denatonium benzoate can be used in 10 million m® of ethanol or WWF.
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Discussion

Table 3-5 summarises the preliminary screening based on the availability and economic feasibility of

the alternatives.

Table 3-5: Evaluation of economic feasibility of possible alternatives for screening purposes

Availability

Solvents CAS / EC number . Price Conclusion
(registered tonnage)
Alternative methanol . Lower, if methanol .
. Not an issue . . Feasible
concentrations is not substituted
10,000,000- . . Potentially
Ethanol 64-17-5 / 200-578-6 100,000,000 Higher price feasible
1,000,000- . . Potentially
Ethylene glycol (EG) 107-21-1/203-473-3 10,000,000 Higher price feasible
Propylene glycol (PG) | 57-55-6 /200-338-0 | 100,000-1,000,000 Higher price P‘f’::;tt')";‘;'y
Isopropyl alcohol 67-63-0/200-661-7 | 100,000-1,000,000 Higher price P‘f’::;tt')?;'y
Methyl ethyl ketone 78-93-3 / 201-159-0 100,000-1,000,000

tert-Butyl alcohol

Denatonium
benzoate (Bitrex)

75-65-0/ 200-889-7

3734-33-6 / 223-095-2

Bitterants

Sucrose octaacetate

126-14-7 / 204-772-1

117-39-5/204-187-1

Quercetin
Brucine 357-57-3 /206-614-7
Quassin 76-78-8 / 200-985-9

Ipecac

8012-96-2 / 232-385-8

Emetics

Available Not significant

3.2.5 Hazard profile of potential alternatives

In this section the potential alternatives are compared only in terms of their hazard classification
according to CLP. A more detailed analysis of the toxicological profile of the most relevant
alternatives is carried out in Section 4 of this document. Even that, however, is not a complete
review of the relevant (acute) toxicological endpoints.

Table 3-6 compares the toxicological profiles of the alternatives.
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Table 3-6: Comparison of toxicological profile of possible alternatives for screening purposes

Solvents CAS / EC number Classification Conclusion

Alternative methanol

. No classification* Better than methanol
concentrations
Ethanol 64-17-5 / 200-578-6 Flam. Liquid 2 Better than methanol
Ethylene glycol (EG) 107-21-1 / 203-473-3 Acute Tox 4 (oral) Better than methanol
Propylene glycol (PG) 57-55-6 / 200-338-0 Not classified Better than methanol
Flam. Liquid 2
B
Isopropyl alcohol (IPA) 67-63-0 / 200-661-7 Eye Irritant 2 e;t:fretzz: :;i::g?d
STOT SE 3
Flam. Liquid 2
:\,’\'Aegz)y | ethyl ketone 78-93-3 / 201-159-0 Eye Irritant 2 Beét:fretzz: r’;‘;ﬁ:;?d
STOT SE 3
Flam. Liquid 2
Eye Irritant 2 Better than methanol
tert-Butyl alcohol (TBA) 75-65-0/200-889-7 Acute Tox. 4 (inhalation) Different hazards
STOT SE 3
Denatonium benzoate Acute Tox. 4 (oral, inhalation) | Better than methanol
734-33-6 / 223-095-2
(Bitrex) 3734-33-6/ 223-095 Aquatic chronic 3 Different hazards
Sucrose octaacetate 126-14-7 / 204-772-1
Quercetin 117-39-5/204-187-1
Brucine 357-57-3 /206-614-7

Quassin 76-78-8 / 200-985-9

8012-96-2 / 232-385-8
Entries in italics indicate that this is not a harmonised classification
*. Alternative methanol concentrations assume that the additional alcohol will be ethanol

It can be seen from the table above that all potential alternatives have a better overall hazard profile
than methanol, based on their classifications only. This means that substituting methanol by any of
these substances would reduce the overall hazard profile of a product. In terms of acute toxicity,
which is the focus of the Restriction, with methanol inducing eye problems, CNS disruption and
potentially death, all alternatives have a better hazard profile, although some of them are classified
in the less severe category (Acute toxicity 4). This will be further discussed in Section 4, with the
shortlisted alternatives. Denatonium benzoate is added at very small concentrations, meaning that
it does not affect the hazard classification of the mixture.

3.2.6 Results of screening

Table 3-7 overleaf summarises the findings of the screening process. The most feasible alternatives
are ethanol and isopropanol. These are the two alternatives assessed briefly at the Restriction
proposal and in the RAC and SEAC opinions. Alternative methanol concentrations are also a feasible
solution. It differentiates from the other alternatives in that it does not assume substitution of
methanol by other alcohols. The two glycols (EG and PG) are also feasible alternatives for use in
WWEF, but they apparently cannot be used in denatured alcohol. As such, they will be carried
forward for more detailed analysis. However, propylene glycol is not evaluated further on the
grounds of its similarity to ethylene glycol and its low usage in WWEF. Similarly, denatonium
benzoate, as the most commonly used bitterant agent will be examined further. MEK and TBA will
not be assessed in detail in this study because they are not considered technically feasible for WWF.
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Table 3-7: Results of screening of potential alternatives and potential alternative Risk Management Options

Solvents

CAS / EC number

Commercialisation

Technical feasibility

Economic feasibility

Hazard profile

Conclusion

Al i hanol B
ternatlve. methano Feasible Partially feasible Feasible IR Feasible
concentrations methanol
B
Ethanol 64-17-5 / 200-578-6 Feasible Feasible Potentially feasible ST Feasible
methanol
. Partially feasible for . . Better than Potentially feasible
Ethylene glycol (EG) 107-21-1/ 203-473-3 Feasible for WWF WWE Potentially feasible methanol for WWE
. . . . Better than Potentially feasible
Propylene glycol (PG) 57-55-6 / 200-338-0 Feasible for WWF Feasible for WWF Potentially feasible methanol for WWE
Better than
Isopropyl alcohol (IPA) 67-63-0 / 200-661-7 Feasible Feasible Potentially feasible methanol Feasible
Different hazards
. Better than
:\I’\'Aegz)y ' ethyl ketone 78-93-3 / 201-159-0 DenFaet?Jer:(I:leafl(c);hol methanol
Different hazards
Feasible for Bl i
tert-Butyl alcohol (TBA) 75-65-0/ 200-889-7 methanol

Denatonium benzoate
(Bitrex)

3734-33-6 / 223-095-2

Denatured Alcohol

Feasible

Bitterants

Feasible

Sucrose octaacetate

126-14-7 / 204-772-1

Potentially feasible

Potentially feasible

Quercetin

117-39-5 / 204-187-1

Potentially feasible

Potentially feasible

Brucine

357-57-3 /206-614-7

Potentially feasible

Potentially feasible

Quassin

76-78-8 / 200-985-9

8012-96-2 / 232-385-8

Potentially feasible

Potentially feasible
Emetics

Feasible

Different hazards

Better than
methanol
Different hazards

Feasible
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4 Suitability and availability of possible alternatives and
Risk Management Options

4.1 Introduction

This section evaluates the shortlisted alternatives with more detail, based on the technical feasibility
criteria identified earlier (see Table 2-2) and on their toxicological profile in comparison to methanol.

4.2 Alternative methanol concentrations

4.2.1 Overview

The initial restriction proposal was for a methanol concentration of <3%. Other concentration limits
that were proposed were 0.1% and 0.3% on a weight basis. Finally, the RAC and the SEAC adopted
draft opinions for a limit value of 0.6% of methanol in WWF, with the RAC extending the same limit
to denatured alcohol formulations. It is assumed that ethanol will be used for achieving the required
product specifications with regard to freezing point.

4.2.2 Technical feasibility
Freezing point depression potential

The Restriction report provides examples of three winter WWF formulations that have freezing
points at or below -20 °C (these are reproduced below in Table 4-1). All of these mixtures would be
affected by the restriction of 0.6% methanol content. Based on freezing point data for the
constituent alcohols, it is not likely that the maximum levels of ethanol and isopropanol would
achieve a -20 °C freezing point without also having a >3% level of methanol. The restriction proposal
therefore also demonstrates that the level of ethanol must be increased in order to compensate for
its poorer freezing point depression potential in comparison to methanol. It is not possible to
achieve a winter WWF (-20 °C) without also having a total alcohol concentation >40%, based on an
ethanol or isopropanol based formulation. Using the same benchmark, a comparable methanol only
WWF could have a VOC content around 30%. Methanol/isopropanol only mixtures would also have
a smaller abuse potential due to higher toxicity without the desired substance of abuse, i.e. ethanol.

Table 4-1: Composition of winter windshield washer fluids available on the Polish market (reproduced from
the Restriction report)

Mixture Ingredients Concentration, Freezing point,  Available post
% °C restriction?
Ethanol <30
Winter windshield washer | Methanol <27 99 N
fluid No 1 Ethylene glycol <1
Total alcohol content <33.7%
Ethanol <8 (N) — based on
Winter windshield washer | Methanol <20 20 freezing point
fluid No 2 Isopropanol <5 data of ethanol
Total alcohol content <33% and isopropanol
Winter win'dshield washer E;Z:r?:r:ol 135__1200 20 N
fluid No 3
Ethylene glycol <2
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Table 4-1: Composition of winter windshield washer fluids available on the Polish market (reproduced from
the Restriction report)
Mixture Ingredients Concentration, Freezing point, Available post
% °C restriction?
Total alcohol content 18 -32%

The freezing point depression potential of solutions containing more than one alcohol should also be
considered. The additional effect is very modest. The effect of an ethanol-methanol mixture at
different alcohol concentrations on the freezing/melting point of water was calculated using
Equation [1]. The theoretical results plotted in Figure 4-1 seem to agree with experimental results
from a study by Aldrich and Querfeld (1931)%.
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Figure 4-1: Change in melting point depression potential of methanol and ethanol mixtures based on ideal

solution calculations

These data indicate that in order to meet a required freeze point of -40 °C, a concentration of >50%
methanol w/w is required. If methanol is restricted to the 0.6% limit, ethanol content will need to
be over 30% in order to achieve a freezing point depression of 20 °C.

® E.W.Aldrich, D.W.Querfeld (1931), Freezing and boiling points of the ternary system ethanol-methanol-

water, Industrial and Engineering Chemistry, vol.23, issue 6, DOI: 10.1021/ie50258a029
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Viscosity

No problems are expected to be encountered with regard to the viscosity of the products. Ethanol
has a very low melting point (-114 °C) and its dynamic viscosity at -50 °C is roughly 6.3 cP (mPa:s),
which means that it will still flow normally, without obstructing the windshield wash system of the
vehicle.

Fuel properties

This criterion is not relevant to WWF, but only for denatured alcohol formulations. Ethanol has a
higher calorific value than methanol, while methanol’s flash point is lower. If methanol content is
reduced in the formulations, it is expected that the heating value of the denatured alcohol as a fuel
will improve, albeit slightly, considering that methanol content is currently <10%. The switch to the
alternative will not impact the flammability classification of denatured alcohol.

Antimicrobial function

Both methanol and ethanol have biocidal properties and can be used as disinfectants. According to
CDC, methanol has the weakest bactericidal action among the alcohols®. Therefore, replacing it
with ethanol or another alcohol is expected to improve the anti-bacterial properties of the mixture.
If ethanol content is at least 30%, however, any change to antimicrobial function of the WWF
formulation is expected to be minimal.

Deterrent / Denaturant

Methanol can be added in WWF either intentionally or unintentionally. In the former case, the
resulting WWF tends to contain high concentrations of methanol, which is the main alcohol in the
formulation. In the latter case, it is usually present as denaturant in the ethanol used in the mixture.
It can be argued that in case of a Restriction limit of 0.6% on the use of methanol in WWF,
intentional addition of ethanol would stop, as the added benefit of methanol (i.e. greater freezing
point depression potential) is insignificant in such low concentrations. Therefore, the only source of
methanol in WWF should be from denatured alcohol.

If a 0.6% restriction is placed on methanol content in WWF, and assuming a 30% ethanol content in
‘ready for use’ products, the maximum methanol content in denatured alcohol can be 2%, which is
close to what some EU countries (Greece, the Netherlands) are employing in their CDA procedures.

This would mean, however, that methanol presence alone may not be sufficient to prevent use of
denatured alcohol for production of bootleg beverages, because the final methanol content in the
spirit could be close to and even below the allowable threshold for beverages, which is 1.5% w/w in
ethanol (roughly 0.6% w/w in a 40-degree alcoholic beverage, such as gin or vodka).

Moreover, increased content of ethanol, in combination with lower methanol content, could make
WWF products more attractive for abuse as surrogate alcohols. However, there is not sufficient
evidence to support or refute this argument.

Discussion

Overall, alternative methanol concentrations are deemed technically feasible. However, higher
alcohol levels will be needed in order to achieve the required performance (i.e. freezing point

8 http://www.cdc.gov/hicpac/Disinfection Sterilization/6 Odisinfection.html

40








depression). In terms of the deterrent function, it is likely that methanol’s function as a denaturant
will be compromised, because the resulting denatured alcohol could in theory be used to produce
bootleg alcoholic drinks with safe methanol levels.

4.2.3 Reduction of overall risk due to transition to the alternative
Overview

The proposed Restriction assumes that 1 L represents a single dose when windscreen wash fluids or
denatured alcohol products are abused as surrogate alcohols. Assuming that WWF contain alcohols
at the maximum range shown in Table 4-1, all formulations contain substances at levels that may
prove lethal. These are shown below in Table 4-2. Alternative mixtures containing lower thresholds
of methanol (0.1%, 0.3% or 0.6%) still remain in the lethal range due to their ethanol content alone.
However, it is important to note that there is a great variation in the ethanol/methanol metabolic
activity among individuals. In particular, alcoholics or other tolerant individuals build up increased
metabolic activity toward ethanol and so may suffer less severe symptoms even after consumption
of high volumes of ethanol.

Table 4-2: Content of WWF based on consumption of 900 mL.

Vol f .
V5 @ ELT R Potential effect

. . Concentration, % in the mixture (mL) . .
Mixture Ingredients . . . (considered in
(assuming v/v) (assuming maximum ’ .
isolation)
content)
W dshield Ethanol <30 300 Lethal
inter windshie
washer fluid No 1 Methanol <27 27 Acute / lethal
Ethylene glycol <1 10 Sub-lethal
W dshield Ethanol <8 80 Acute
inter windshie
washer fluid No 2 Methanol <20 200 Lethal
Isopropanol <5 50 Acute
W dshield Ethanol 15-20 200 Acute
inter windshie
washer fluid No 3 Methanol 3-10 10 Lethal
Ethylene glycol <2 2 Sub-lethal
‘ Alternative formulations
. Ethanol <30 300 Lethal
Alternative 1 — Less I
than 0.1% Below .
methanol Methanol <01 1 ophthalmologic
damage
Alternative 2 — less Ethanol <30 300 Lethal
than 0.3% Below .
methanol Methanol <03 3 ophthalmologic
damage
Alternative 3 — less Ethanol <20 200 Sub-lethal
than 0.6% Below .
methanol Methanol <0.6 6 ophthalmologic
damage
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Ethanol toxicity
Absorption, Distribution, Metabolism and Elimination (ADME) of Ethanol

Readily absorbed in the gastrointestinal and respiratory tracts, ethanol is rapidly distributed in total
body water causing systemic exposure. Consequent to an elevation in blood ethanol levels,
metabolism proceeds via three pathways: acohol dehydrogenase (ADH), catalase peroxisome and
P450 cytochrome. The cytosolic ADH in the liver hepatocytes oxidise ethanol to acetaldehyde, which
is rapidly converted to acetate in the mitochondria. Acetate is released into the bloodstream, where
it is oxidised by peripheral tissues to carbon dioxide and water. Specific polymorphisms in the
acetaldehyde dehydrogenase (ALDH) enzyme have been shown to reduce ethanol metabolism,
rendering some ethnic groups more susceptible to ethanol toxicity. Crabb (1987) showed that at a
concentration of 10 mM (460 mg/L) ethanol, acetaldehyde levels are <2 uM (88 pg/L), suggesting
that the Michaelis-Menton constant for human ALDH is very low and the reaction will proceed at low
concentrations of the acetaldehyde substrate. At moderate concentrations the rate of hepatic
metabolism is concentration independent, but the BEL decreases more rapidly at concentrations in
excess of 300 mg/dL.

A typical maximum rate of ethanol metabolism is 100-124 mg kg™ bw/hour; however, alcoholics or
tolerant individuals may have higher metabolic rates (<175 mg kg™ bw/hour) as a result of altered
gene expression (i.e. enzyme induction). BEL have been shown to reduce at a rate of 15-20
mg/100ml/hour (Ellenhorn, 1988). Whilst most ethanol is metabolised five to ten percent (5-10%) of
ethanol is excreted via the pulmonary and hepatic pathways unchanged.

Symptoms and Clinical Diagnosis of Ethanol Intoxication

Ethanol systemically depresses the central nervous system (CNS), affecting sensory and motor
functions. The main symptoms of acute ethanol exposure are typical for substances which depress
the central nervous system e.g. inebriation, gait disturbance and dose-related decrease in response
to painful stimuli. Moderate intoxication is characterised by the clinical presentation of inebriation,
drowsiness and impairment of memory, speech, attention and coordination. Higher doses of
ethanol may induce aggression, vomiting and blackouts (amnesia), and ultimately a loss of
consciousness, suppression of vital functions and death. As the blood alcohol (BAC) increases, so
does CNS depression (Figure 4-2).
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As BAC Increases, So Does Impairment

Blood

Alcohol Content
((:7:X@)

Life Threatening

* Loss of consciousness

* Danger of life-
threatening alcohol
poisoning

* Significant risk of death 0.31-0.45%
in most drinkers due
to suppression of vital
life functions

Severe Impairment

* Speech, memory,
coordination, attention,
reaction time, balance
significantly impaired

* All driving-related
skills dangerously
impaired

* Judgment and
decisionmaking
dangerously impaired

* Blackouts (amnesia)

* Vomiting and other
signs of alcohol
poisoning common

* Loss of consciousness

Increased Impairment

* Perceived beneficial
effects of alcohol,
such as relaxation,
give way to increasing
intoxication

* Increased risk of
aggression in some
people

* Speech, memory,
attention, coordination,

Mild Impairment
balance further

impaired * Mild speech,
impaire memory, attention,

* Significant coordination,
impairments in all balance impairments
driving skills * Perceived beneficial

* Increased risk of injury effects, such as
to self and others relaxation

* Moderate memory * Sleepiness can begin

impairments

Figure 4-2: Clinical Manifestation of Alcohol (ethanol) Intoxication

Source:

Threshold of Ethanol Toxicity

Rapidly absorbed and distributed in the body (30-60 minutes), alcohol can be therapeutic at
moderate doses; reducing the risk of heart disease and kidney stones. Ethanol is an endogenous
product of human metabolism; in a study of 130 volunteers who had abstained from alcohol
consumption the background blood ethanol concentration was 0.062-0.73 mg/L”°. In line with the
proportion of ethanol eliminated via the pulmonary pathway, Lester (1962) analysed the expired
alveolar air of volunteers using Gas-lLiquid Chromatography Mass-Spectrometry (GLC-MS),
identifying concentrations equivalent to 0.5 — 1.5 mg/L of blood’'. However, high exposure may
increase the likelihood of a number of chronie diseases, such as cirrhosis and cancer, ethanol has a
relatively low order of toxicity consequent to single dose (acute) exposure. Furthermore, utilising
the same metabolic pathways as methanol, individual susceptibility to ethanol intoxication can vary
significantly, due to genetic polymorphisms and variable expression of dehydrogenase enzymes
(ADH and ALDH)"2.

In a clinical trial aiming to validate a method for determining the depressant effects of chemicals on
the human CNS, Baker et al. (1985) identified significant decrements in reaction time, tachistoscopic
perception and anticipation timing in men (n=31) exposed to 1.4 ml 100 proof vodka/kg body weight

0 Sprung, R., Bonte, W., Rudell, E., et al. (1981) On the problem of endogenous alcohol. Endogenous

ethanol: further investigations (in German). Alcohol Drugs Behav. 18 (2): 65-70.
Lester, D. (1962) The concentration of apparent endogenous ethanol. Q. J. Stud. Alcohol 23: 17-25.
Erlanson, P., et al. (1965) Severe methanol intoxication. Acta. Med. Scand. 177: 393-408.
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(approximately 84 mL, assuming an average weight of 60 kg)”>. The clinical features of ethanol
intoxication are normally proportionate to blood alcohol levels; at 50-150 mg/dL (0.05 to 0.15%)
there is mild intoxication, slight impairment of viual activity, muscular incoordination and reaction
time, and mood personality and behavioural changes. Increasing the dose to 150-300 mg/dL (0.15
to 0.30%), moderate intoxication occurs, resulting in visual impairment, sensory loss, muscular
incoordination, slowed reaction time and slurred speech. At 300-500 mg/dL (0.30 to 0.50%) there is
severe hypothermia, vomiting and nausea and occasional hypoglycaemia and convulsions; and at
>400 mg/dL (0.4%) there may be coma, respiratory depression, hypotension and hypothermia and
death from respiratory circulatory failure, or as a result of aspiration of stomach contents in the
absence of a gag reflex”.

The dose of ethanol which is expected to result in death in half of the population, is a blood alcohol
concentration of 0.40%. Thus, the fatal dose of ethanol is 300-400 mL of pure ethanol (600-800 mL
of 50% spiritis) for the average adult, if consumed in less than one hour. This is comparable to the
fatal dose reported by McBay (1973) of 500-1000 ml 100-proff (50%) ethanol, ingested in an hour or
two”.

Another potential cause of death related to ethanol is due to ethanol withdrawal. Alcohol
withdrawal occurs in heavy drinkers who abruptly reduce or cease completely their ethanol
consumption. Symptoms range from mild anxiety and shakiness, to seizures and potentially death
(death rate estimated at 1-5%)’°. However, this does not fall under the scope of this report and will
not be examined further.

4.2.4 Conclusions on suitability of alternative

Lower methanol concentrations, with ethanol to increase alcohol level in WWF can be a technically
feasible alternative. Higher alcohol levels will be needed in order for the product to achieve the
required performance, mainly with regard to the range of operating temperatures.

A Restriction on the methanol content in WWF would also impact denatured alcohol formulations
using methanol as denaturant, because lower concentrations than those currently in use would be
required. Lowering methanol content in denatured ethanol is considered feasible however,
especially after taking into consideration that alternative denatured alcohol formulations are
available in the EU.

Ethanol’s acute toxicity is lower than that of methanol, so substituting methanol for ethanol would
reduce the hazards of WWF products and the risks from their consumption. It must be noted,
however, that ethanol is the target substance of abuse, i.e. dependent people look for ethanol-
containing products. Therefore, increasing ethanol concentration without adding other denaturants
or deterrents could result in increased incidence of use of WWF as surrogate alcohol.

In conclusion, economic feasibility notwithstanding, lower methanol concentrations with additional
ethanol could be a realistic alternative to methanol, but care should be taken in deterring potential
abusers from consuming the reformulated products.

73 Baker, SJ., Chrzan, GJ., Park, CN., et al. (1985) Validation of human behavioural tests using ethanol as a CNS

depressant model. Neurobehav. Toxicol. Teratol. 7 (3): 257-261.

Bingham, E., Cohrssen, B., Powell, CH. (2001) Patty’s Toxicology Volumes 1-9 5™ Edition. John Wiley &
Sons. New York, N. Y.: volume 6: 393.

McBay, AJ. (1973) Toxicological findings in fatal poisonings. Clinical Chemistry 19 (4): 361-365.
http://www.webmd.com/mental-health/addiction/alcohol-withdrawal-symptoms-treatments
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4.3 Higher concentration bitterant

4.3.1 Overview

Bitterants are currently employed in denatured alcohol and WWF and, according to information
received during consultation, find increased application in the latter. The most prevalent among
them is denatonium benzoate, which can also be found under the trade name of Bitrex®. Bitterants
can be added directly in the WWF formulation or can be a component of the denatured alcohol
used. In any case, Bitrex®, the most commonly used bitterant, is typically added at a concentration
of 10 ppm in the final product. Commision Implementing Regulation 162/2013 allows the use of 10
ppm (1 g per 100 L of alcohol) of denatonium benzoate in CDA. In the US, the Consumer Specialty
Products Association (CSPA) advocates that denatonium benzoate should be used at concentrations
between 30 and 50 ppm in antifreeze and engine coolant products containing over 10% ethylene
glycol”’.

4.3.2 Technical feasibility

Deterrent / Denaturant

The concentration in which bitterants (in particular denatonium benzoate) are added in WWF and
denatured alcohols is very low and cannot impact the properties of the products relevant to the
technical feasibility criteria.

Their function as a deterrent is the only relevant one for bitterants. It has been argued that higher
concentrations of bitterants could have a higher aversive effect, thus reducing the cases of WWF or
denatured alcohol abuse. Many WWF manufacturers are adding bitterants in their products in order
to prevent accidental ingestion’®. As denatured ethanol used in these products is diluted, the initial
content of bitterant will be reduced as well in the final product. Therefore, WWF formulators are
adding (topping up) the bittering agent up to the desired concentration.

Studies have shown that addition of denatonium benzoate in a product could result in lower
quantities being accidentally consumed by children”. Berning et al observed that 11.4 ppm of
denatonium benzoate to detergents containing alcohol resulted in immediate aversion to children
aged 18 to 47 months, although a number of them tried a second sip, possibly because of the
familiarity of the original drink®®. Jackson and Payne (1995) also found that addition of 30 ppm of
denatonium benzoate to WWF rendered the product unpalatable for a panel of adults aged 18-45%".
Based on these data, a review on alcohol denaturants for use in cosmetics, on behalf of the
European Commission, concluded that denatonium benzoate is a suitable denaturant, as it is

7 CSPA  website: http://www.cspa.org/advocacy/industry-issues/making-antifreeze-engine-coolant-
unpalatable-humans-animals/, accessed on 4/12/2015
http://www.capt.org.uk/who-we-are/news/Halfords--Prestone-add-Bitrex-to-products

Sibert JR, Frude N, 1991. Bittering agents in the prevention of accidental poisoning: children's reactions to
denatonium benzoate (Bitrex). Arch Emerg Med. 8(1):1-7.

Berning CK, Griffith JF, Wild JE. Research on the effectiveness of denatonium benzoate as a deterrent to
liquid detergent ingestion by children. Fundam Appl Toxicol. 1982 Jan-Feb;2(1):44-8.

Jackson MH, Payne HA, 1995. Bittering agents: their potential application in reducing ingestions of engine
coolants and windshield wash. Vet Hum Toxicol. 37(4):323-326.
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sufficiently bitter even at concentrations of 0.00006%°>. A study by Lachenmeier et al. (2007), states
that bitterants may help reduce consumption of automobile products, such as anti-freeze. The same
study also notes, however, that methanol is not required as a denaturant®.

However, there is scepticism on whether bitterants can effectively prevent intentional consumption
of the products they are used in. For example, White et al. (2008) studied the impact of bittering
agents on suicidal ingestions of antifreeze and found out, using US poison control data, that the
frequency of suicidal antifreeze ingestions in two US states did not change after bittering was
introduced®.

RAC, in the background document for the methanol Restriction proposal argues that it has not been
shown that addition of bitterants to a product deters intentional use®. A number of references is
being used to support this position, but the levels of bitterant in the cases examined are not clearly
stated or are lower than recommended concentrations. More specifically, in Carnahan et al. (2005),
the content of denatonium benzoate is 6 ppm, which is lower than the lowest recommended one of
10 ppmge.

However, it must be noted that response to bitter taste varies according to the individual and can be
explained by genetic variability of taste receptors. Furthermore, aversion to bitter taste has
developed as a defense mechanism against poisons. Humans, however, react differently from
animals in that respect. Animals avoid bitter tasting food or drink instinctively and this behaviour
can also be seen in babies. However, adults can make a choice to continue eating/drinking the bitter
substance, because of additional benefits (e.g. stimulation by caffeine or inebriation effects of
ethanol)®’. This might affect the effectiveness of bittering agents on alcohol abusers, because on
one hand they have developed some resistance to bitter taste (from ethanol) and on the other hand
they are more determined to drink it, as has been demonstrated in the cases referenced in the
Background Document.

Denatured alcohol has an ethanol content of over 90% w/w, while there are concentrated winter
WWEF with equally high content of ethanol. Users of surrogate alcohols may dilute the product with
water, juice or other non-alcoholic beverages to make it last longer and to also reduce the irritation
to their throat from the high alcohol content. This has the additional effect of reducing the
concentration of the bitterant, if present, thus rendering it less effective.

8 Cosmetic Ingredient Review Expert Panel (2008), Final Report of the Safety Assessment of Alcohol Denat.,

Including SD Alcohol 3-A, SD Alcohol 30, SD Alcohol 39, SD Alcohol 39-B, SD Alcohol 39-C, SD Alcohol 40, SD
Alcohol 40-B, and SD Alcohol 40-C, and the Denaturants, Quassin, Brucine Sulfate/Brucine, and
Denatonium Benzoate, International Journal of Toxicology 27(Suppl. 1):1-43

DW Lachenmeier, J Rehm, G Gmel (2007), Surrogate alcohol: What do we know and where do we go?,
Alcoholic Clinical and Experimental Research, Volume 31, Issue 10, October 2007, available online at:
http://onlinelibrary.wiley.com/do0i/10.1111/j.1530-0277.2007.00474.x/pdf

White NC, Litovitz T, White MK, Watson WA, Benson BE, Horowitz BZ, Marr-Lyon L (2008). The impact of
bittering agents on suicidal ingestions of antifreeze. Clin Toxicol (Phila). 46(6):507-14.

Polish Bureau for Chemical Substances (2015), Annex XV Restriction report, proposal for a restriction.
Substance name: methanol, available online at: http://echa.europa.eu/documents/10162/4f6030ae-7a2b-
4606-921b-8a558a070a7d

Carnahan, R.M,, et al. (2005), Acute ethanol intoxication after consumption of hairspray, Pharmacotherapy
25(11):1646-50

Reed, D. R., & Knaapila, A. (2010). Genetics of Taste and Smell: Poisons and Pleasures. Progress in
Molecular Biology and Translational Science, 94:213-240. http://doi.org/10.1016/B978-0-12-375003-
7.00008-X
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4.3.3 Reduction of overall risk due to transition to the alternative

A study published in 2007 by the Cosmetic Ingredient Review in the USA evaluated the safety for a
number of bitterants, including denatonium benzoate, that can be used in denatured alcohol for
cosmetic applications®. The toxicological analysis concluded that hazards from denatonium
benzoate are low. The oral LDs, value for Charles River CD albino rats was 640 mg/kg for male and
584 mg/kg for female specimens. Neonatal rats of the same species had an LDsy of 23 mg/kg after
oral exposure to denatonium benzoate. Finally, the oral LDs, for New Zealand rabbits was 508
mg/kg for males and 640 mg/kg for females. No other significant acute or long-term effects were
observed.

The content of denatonium benzoate in WWF and denatured alcohol in the EU is very low (typically
10 ppm, although use of up to 100 ppm of denatonium benzoate have been reported®). Combined
with the low toxicity of the substance, the change in the overall hazard posed from implementing
this alternative would be negligible.

4.3.4 Conclusions on suitability of alternative

Bitterants, and denatonium benzoate in particular, are increasingly used in WWF and denatured
alcohol mixtures. Their main function is to act as deterrent and prevent accidental consumption of
the products.It is not easy to determine whether addition of bittering agents as denaturants would
deter intentional consumption of WWF and denatured ethanol products. Studies have shown that
bitterants can prevent accidental consumption by children and adults, but there is still uncertainty
where intentional ingestion is considered. Bitterants are considered key components of an effective
denatured ethanol by the EU and are used in the EU CDA formulation. On the other hand, RAC does
not consider them effective as deterrents, based on a number of case studies and on the fact that
bitter taste sensitivity may vary among individuals, minly due to genetic variability of taste receptors.
Overall, it is a risk management option which could have potential and should not be excluded from
further evaluation in order to determine the extent in which it can be used to prevent intentional
consumption as well as the conditions (e.g. concentration, choice of bitterant, etc.).

Bitterants are used in very small quantities (in the range of 10-50 ppm). This means that their
impact on the technical and toxicological properties of the product would be minimal. This requires
that an alternative alcohol would be used to substitute methanol in the WWF or denatured alcohol.

As a conclusion, increased bitterant concentration is a potentially feasible alternative to methanol in
WWF or denatured alcohol, but it can only be used in combination with one of the other alternatives
examined or with methanol. This is because bitterant’s only technical function is as a potential
deterrent so it cannot be used alone and must always be used in conjunction with another alcohol.

¥ CIR (2007), Final Report of the Safety Assessment of Alcohol Denat., Including SD Alcohol 3-A, SD Alcohol

30, SD Alcohol 39, SD Alcohol 39-B, SD Alcohol 39-C, SD Alcohol 40, SD Alcohol 40-B, and SD Alcohol 40-C,
and the Denaturants, Quassin, Brucine Sulfate/Brucine, and Denatonium Benzoate, International Journal
of Toxicology, vol. 27(Suppl. 1), pp. 1-43

¥ Ibid.
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4.4 Ethanol-free isopropanol

4.4.1 Overview

Isopropanol is commonly used in mixtures with ethanol in WWF products. According to the
Restriction proposal for methanol, isopropanol is also used in de-icing and anti-freeze products. In
WWEF it is typically used in mixture with ethanol usually in concentrations up to 5%, although there
appear to be some products with higher content.

Furthermore, isopropanol is a denaturant in EU’s CDA formulation, according to Regulation
162/2013.

4.4.2 Technical feasibility

Freezing point depression potential

Isopropanol alone can be used in winter WWF to lower the product’s freezing point. However, its
freezing point depression potential is worse than methanol’s or ethanol’s, so higher quantities of
isopropanol would be needed. In order to achieve a freezing point of -20 °C, a 50% solution of
isopropanol would be required®. This could have significant impact on the product’s cost,
considering that the price of isopropanol is more than double that of methanol.

Viscosity

Isopropanol’s viscosity is higher than water’s and methanol’s at ambient temperature. At lower
temperatures it increases, but it does not reach the value of 50 cP, which has been indicated as
undesirable by a WWF formulator, until -60 °ct, Therefore, it can be said that its flow will not be
hampered at the temperatures that the WWF product might be used.

Fuel properties

Isopropanol is a flammable liquid, with a flash point of 12 °C. This is lower than methanol’s, but the
difference is not significant. Its calorific value is also higher than methanol’s (33.6 kl/g compared to
22.7 kl/g), so that makes it a more efficient fuel. Therefore, fuel properties of denatured alcohol
containing isopropanol instead of methanol would be improved.

Antimicrobial function

Isopropanol has shown antibacterial properties, in killing the cysts of Acanthamoeba culbertsoni
(560)”. Compared to methanol, which appears to have the weakest antibacterial activity among
alcohols, it is an improvement, but the available evidence is limited.

Deterrent / Denaturant

Isopropanol is used in the EU CDA denaturing procedure and also in CDA mixtures in several EU
Member States. Its boiling point is close to that of ethanol, which makes their separation through
distillation very difficult.

0 The engineering toolbox website, available online at: http://www.engineeringtoolbox.com/ispropanol-

water-d 988.html, accessed on 10/12/2015
http://www.celsius-process.com/pdf/isopropanol.pdf
http://www.cdc.gov/hicpac/Disinfection Sterilization/6 0Odisinfection.html
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A drawback regarding isopropanol’s efficiency as a deterrent could be that it does not have the
notoriety of methanol. There have been cases where isopropanol has been used as surrogate
alcohol, mostly for suicides®.

Discusion

In terms of technical feasibility, it seems that isopropanol is a feasible alternative for use in both
WWF and denatured alcohol. However, its lower freezing point depression potential, compared to
methanol, results in higher required concentrations needed for achieving the same freezing point as
a methanol or ethanol based formulation.

4.4.3 Reduction of overall risk due to transition to alternative
Absorption, Distribution, Metabolism and Elimination (ADME) or Isopropyl Alcohol (IPA)

Absorbed via the gastrointestinal tract, isopropanol is rapidly distributed in total body water causing
systemic exposure. The inebriating effect of isopropanol is stronger and longer lasting than that of
ethanol (1mL/kg of 70% solution)®* **. Isopropyl alcohol is metabolised to acetone by the liver, but
unlike methanol, the toxic effects are mediated by the ingested compound (isopropanol), rather
than its metabolite®®. While some IPA is excreted unchanged via renal clearance, 80% is metabolised
to acetone via dehydrogenase enzymes in hepatocytes. The elimination half-life of isopropanol is
between 2.5-8 hours, whereas elimination of acetone is slower (8-24 hours)?’.

Symptoms and Clinical Diagnosis of IPA intoxication

Clinical symptoms of isopropanol intoxication typically manifest 0.5-1 hour consequent to ingestion,
and include nausea, vomiting, abdominal pain, gastritis, headache, dizziness, confusion and stupor.
As a result of CNS depression, isopropanol may lay on extremities for prolonged period, resulting in
rhabdomyolysis, myoglobinuria and acute renal failure. Severe intoxication is associated with
hypotension, coma, seizures and death.

Threshold of IPA Toxicity

Isopropanol concentrations of >150 mg/dL may induce coma and hypotension, whilst levels of >200
mg/dL may cause death®. Acute exposure may cause acetonemia and ketonuria, however, this
metaolic acidosis is uncommon in the absence of hypotension. A lethal dose of 240 mL has been
suggested.

% Kraut, J.A., Kurtz, I. (2008), Toxic alcohol ingestions: Clinical features, diagnosis and management, Clinical

Journal of American Society of Nephrology 3(1): 208-225
% OEHHA http://oehha.ca.gov/air/acute rels/pdf/67630A.pdf
* INCHEM Isopropanol, Available at:
http://www.inchem.org/documents/pims/chemical/pim290.htm#SectionTitle:5.1%20%200ral [Accessed
10.09.2015]
Wadgymar, A., Wu, GG. (1998) Treatment of acute methanol intoxication with hemodialysis. Am. J. Kidney,
Dis. 31: 897.
Slaughter, RJ., Mason, RW., Beasley, DM., et al. (2014) Isopropanol Poisoning. Clin. Toxicol (Phila) 52 (5):
470-478.
Lacouture, PG., Wason, S., Abrams, A., et al. (1983) Acute isopropyl alcohol intoxication. Am. J. Med. 75:
680-686.
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4.4.4 Conclusions on suitability of alternative

Isopropanol would be a technically feasible alternative to methanol in WWF and denatured alcohol.
However, higher alcohol content would be needed to achieve the same freezing point depression as
methanol. Moreover, it is a recognised denaturant, suggested by the EU to be used in the EU CDA
formulation, according to Regulation 162/2013.

Isopropanol is also less toxic than methanol, taking into account its acute toxicity LDsg threshold.
Furthermore, if it is also used to replace ethanol in the formulation it could deter intentional
consumption of WWF as surrogate alcohols. Isopropanol is occasionally targeted as a surrogate
alcohol, however, it is possible that additional denaturants (e.g. bitterants) would have to be used
to deter potential abuse.

Therefore, considering the technical and toxicological information available, isopropanol is a suitable
alternative to methanol, if higher concentrations are used in WWF. It is also a suitable alternative
for use in denatured alcohol.

4.5 Ethanol-free ethylene glycol

4.5.1 Overview

Ethylene glycol is most commonly used in anti-freeze or de-icing products because of its very good
‘creep’ properties, which allowed the product to spread faster across the whole surface and thus
cause the ice to thaw faster. If used in WWEF, it is not the main ingredient and is rarely found in
concentrations higher than 5% in ‘ready for use’ products.

4.5.2 Technical feasibility

Freezing point depression potential

Ethylene glycol has a lower freezing point depression potential than both methanol and ethanol.
Therefore, if it was used by itself in a WWEF, the freezing point depression achieved would be much
lower and higher concentrations would be needed. As shown in Figure 2-1, an aqueous solution of
higher than 35% ethylene glycol content is required to achieve a -20 °C freezing point®. This means
that the substance is technically feasible as an alternative. To achieve a -45 °C freezing point, a 65%
ethylene glycol aquatic solution is required.

Viscosity

Figure 4-3 shows the viscosity of ethylene glycol aquatic solutions for a range of concentrations and
temperatures.

* MEGlobal, Ethylene Glycol product guide, available online at:

http://www.meglobal.biz/media/product guides/MEGlobal MEG.pdf, accessed on 10/12/2015
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Figure 4-3: Viscosity of aqueous ethylene glycol solutions

Source: MEGIobal, Ethylene Glycol product guide, available online at:

It can be seen from the figure that, while solutions with low concentrations of ethylene glycol - up to
around 30% - have a relatively high freezing point (below the 10 °F/-12 °C line), higher EG content
mixtures tend to have higher viscosity, above 20 cP and reaching higher than 50 cP at low
temperatures (-20 °F/-29 °C). This could cause the WWF to not flow properly in the screenwash
system of the vehicle.

Fuel properties

Ethylene glycol is not suitable for use in denatured alcohol, therefore its fuel properties are
irrelevant for this analysis. Moreover, it is not a highly flammable liquid, having a flash point (closed
cup, ASTM D93) of around 126 °C.

Antimicrobial function

Ethylene glycol does not have anti-microbial properties itself, although polyethylene glycol (PEG 400)
solutions have been found to be effective against several pathogens, such as Klebsiella pneumoniae,
Pseudomonas aeruginosa, Escherichia coli, and Staphylococcus aureus™. Thus, replacing methanol
and ethanol in a WWF would curb its anti-bacterial properties, thus increasing the risk from
pathogens developing in the windshield wash system of the vehicle. It must be noted, however, that
this is not considered a significant criterion by WWF formulators, only as an added bonus.

1% ) Chirife et al. (1983), In vitro antibacterial activity of concentrated polyethylene glycol 400 solutions,

Antimicrobial Agents Chemotherapy, vol. 24(3), pp. 409-412
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Deterrent / Denaturant

Ethylene glycol’s sweet taste makes it inappropriate for use as a deterrent. In fact, there have been
reports on poisoning of children and pets from ingestion of de-icing products, which contain
ethylene glycol as the main ingredient'®*'°. Therefore, while it might deter abuse of WWF if it
replaces ethanol, it might on the other hand increase incidencies of accidental poisonings.

Moreover, ethylene glycol is not suitable for use in denatured alcohol. It has a high boiling point
(197 °C), thus being easily removed from a mixture with ethanol via distillation. In fact it is not
included in the authorised denaturants in the Annex of Regulation 162/2013.

Discusion

Ethylene glycol could potentially be used in WWF products, due to its anti-freezing properties. It is
currently being used in anti-freeze products. However, its viscosity increases at low temperatures
and it may not flow properly. Therefore, it might not be suitable for use in extremely low
temperatures, although it can achieve a freezing point of below -20 °C. Furthermore, its sweet taste
could increase accidental poisoning by children or pets. Finally, it is not at all suitable for use in
denatured alcohol.

4.5.3 Reduction of overall risk due to transition to alternative
Absorption, Distribution, Metabolism and Elimination (ADME) of Ethylene Glycol (EG)

Ethylene glycol is water soluble. Following ingestion, EG is rapidly absorbed, serum concentrations
peak in 1-4 hours and the half-life is 3 hours. The liver metabolises 80% of the absorbed dose, whilst
20% is excreted unchanges via the kidneys'**; the proximal tubules reabsorb filtered EG.

Metabolic oxidation of EG by alcohol dehydrogenase produces a glycoaldehyde metabolite, which is
subsequently metabolised to glycolic acid and glyoxalid acid, the latter of which is the rate limiting
step. Pyridoxine and thiamine act as cofactors in glyoxalate metabolism®*. Metabolic end-produts
include oxalic acid, glycine, oxalomalic acid and formic acid. Upon ingestion, ethylene glycol is
oxidised into glycolic acid which is, in turn oxidised to oxalic acid, which is toxic. EG alters the
NAD/NADH ratio, which forces the conversion of pyruvate to lactate, leading to lactic acidosis.

Symptoms and Clinical Diagnosis of Ethylene Glycol Intoxication

Kahn and Brotchner (1950) defined three stages of acute ethylene glycol poisoning (neurologic,
cardiopulmonary and renal), which reflected the clinical course of observed poisoning incidents'®.
Within the first few hours following ingestion (0.5-12 hours), patients are inebriated, experiencing
euphoria, nausea and vomiting as a result of gastric irritation. However, as ethylene glycol is
oxidised in the liver, toxic metabolites are generated (4-12 hours) accumulate, leading to acidosis,

deposition of oxalate crystals, CNS depression, altered consciousness, hypotonia, hyporeflexia,

101 http://www.bristolpost.co.uk/Distraught-cat-owner-calls-action-antifreeze/story-20647896-

detail/story.html

http://www.capt.org.uk/who-we-are/news/Halfords--Prestone-add-Bitrex-to-products

Cheng, JT., Beysolow, TD., Kaul, B., et al. (1987) Clearance of ethylene glycol by kidneys and hemodialysis.
J. Toxicol. Clin. Toxicol. 35: 127-143.

Aquino, HC., Ledonard, CD. (1972) Ethylene glycol poisoning: report of three cases. J. Ky Med. Assoc. 70:
463-465.

Catchings, TT., Beamer, WC., Lundy, L., et al. (1985) ARDS secondary to ethylene glycol ingestion. Am.
Emerg. Med. 14: 594-596.
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seizure and in severe cases, coma. Additional neurologic symptoms may include nystagmus'®,
ataxia'®’, ophthalmoplegias and myoclonic® jerks. In the cardiopulmonary stage (12-24 hours post
ingestion), patients hyperventilate to compensate for metabolic acidosis, hypoxia, multi-organ
failure and acute respiratory distress syndrome; death is most likely as a result of cardiopulmonary
effects'®. Renal stages occur 24-73 hours following ingestion, and are characterised by oliguria'®®,
flank pain, acute tubular necrosis, renal failture and rarely bone marrow suppression***.

However, subsequent studies have identified four stages: in phase 1 nausea, vomiting, agitation,
stupor, generalised inhibiaiton of reflexes, epileptiform fits and convulsions are observed. Coma,
respiratory paralysis or cardiocirculatory failure can cause death even in this early phase.
Nystagmus, ophthalmoplegia, papilloedema and optic atrophy, have also been reported.

In phase 2 the main symtpoms include tachycardia, tachypnoea, bronchopneumonia, pulmonary
oedema and congestive heart failure, which can result in death within 24-72 hours. Pathological
examination reveals focal haemorrhage in the pleura, lungs, heart and pericardium together with
degenerative myocardial damage'?. Phase 3 consists of renal failure. Oliguria can develop after
only 12 hours and persist. Renal function returns to normal within 50 days at most; however,
tubulus atrophy has been observed consequent to chronic renal insufficiency, with progressive
interstitial fibrosis. Phase 4 mostly involves CNS degeneration, which manifests as facial diplegia,
increased protein levels in the spinal fluid, anisocoria, blurred vision, dysphagia, hyperreflexia and

ataxia'*®, progressive cerebral oedema and deposits of calcium oxalate crystals in the brain**.

Thus, the pathophysiology of ethylene glycol intoxication is multifactorial, however, mechanisms
include: metabolic acidosis regulating from accumulation of EG metabolites; tissue necrosis
regulating from tissue deposition of calcium oxalate crystals; and altered osmolality of extracellular
fluid.

Thresholds of Ethylene Glycol Toxicity

The human lethal dose for ethylene glycol has been estimated at 1600 mg/kg bw and 1.0 to 1.5
ml/kg or 100mL

Case reports suggest that 76 mg/dL plasma EG concentrations do not cause nephrotoxicity.
However, plasma EG levels of 20 mg/dL are considered a threshold of toxicity for systemic exposure
to EG. Because the severity of EG toxicity is more closely correlated with the plasma concentration

106 . . . .
Nystagmus refers to involuntary (or voluntary, in rare cases) of eye movement, which may result in

reduced or limited vision.

Ataxia is a non-specific clinical manifestation of dysfunction in the nervous system, consisting of lack of
voluntary coordination of muscle movements, which includes gait abnormality.

Myoclonus is a brief involuntary twitching of a muscle or group of muscles

Gordon, HL., Hunter, JM. (1982) Ethylene glycol poisoning. Anaesthesia 37:332-338.

Oliguria or hypouresis refer to the low output of urine, which may be a sign of dehydration, kidney failure,
hypovolemic shock, multiple organ dysfunction syndrome, urinary obstruction, pre-eclampsia and urinary
tract infections.

Bobbit, WH., Williams, RM., Freed, CR. (1986) Severe ethylene glycol intoxication with multisystem failture.
West J Med. 144:225-228.

Parry, M.F., R. Wallach: Amer. J. Med. 57, 143 (1974)

Factor, S.A., N.S. Lava: N.Y. St. I. Med. 87, 179 (1987)

Gaultier, M. et al., Europ. J. Toxicol.9, 373 (1976)
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of glycolic acid than with EG, the simultaneous determination of both parameters is important for
diagnosis and therapeutic management (Hess et al., 2004'*)

4.5.4 Overall conclusions on suitability of alternative

Ethylene glycol can produce the required freezing point depression to be used in winter WWF
formulations, but it is possible that the product would not flow properly at very low temperatures.
Furthermore, it is not suitable for use in denatured alcohol.

Ethylene glycol has a higher acute oral toxicity lethal dose threshold than methanol. Even though it
is comparatively more benign, its sweet taste may potentially increase the risk that small children or
pets would drink large quantities of products containing it.

In conclusion, it is a potentially suitable alternative to methanol, but it needs to be used along with
some other substance so that its disadvantages can be overcome.

"> Hess, R., Bartels, MJ., Pottenger, LH. (2004) Ethylene glycol: an estimate of tolerable levels of exposure

based on a review of animal and human data. Arch. Toxicol. 78: 671-680.
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5 Overall conclusions on suitability and availability of
possible alternatives

5.1 Technical feasibility of alternatives

Most of the alternatives assessed could meet the technical feasibility criteria identified in this study.
However, to do so a few concessions would have to be made:

e A higher concentration of the substance (compared to methanol) will need to be used for
the product to achieve the required performance in terms of freezing point and viscosity.

e None of the alternatives can act alone as a single suitable substitute to methanol.
Therefore, it is more likely that a combination of two or more of the alternatives would have

to be used.

Isopropanol (ethanol-free) and ethanol are the alternatives that seem to be better suited in terms of
technical feasibility, although use of higher concentrations than methanol would be needed.

A summary of the technical feasibility of the assessed alternatives is presented in Table 5-1.

Table 5-1: Summary of technical feasibility of alternatives and risk management options

Criterion

Alternative
methanol
concentrations /
Ethanol

Increased bitterant

concentration

Isopropanol

Ethylene glycol

Can be achieved at Can be achieved at | Can be achieved at
Freezing point higher N/A higher higher
concentrations concentrations concentrations
Not flammable
. Higher than Higher than .
Flash point gher tha N/A & Cannot be used in
methanol, but close methanol, but close
denatured alcohol
Higher than Higher than
_ methanol but can methanol. May gel
Viscocity Similar to methanol N/A Ve
flow at low at low
temperatures temperatures
Antimicrobial Better than N/A Better than No antimicrobial
function methanol methanol properties
Effective against
accidental .
Deterrent function . Used as Unsuitable due to
. consumption. Lack .
Deterrent — compromised. . denaturant. Toxic | sweet taste. Needs
o of evidence for . .
denaturant Need for additional . . properties known additional
action against .
deterrent. . . to the public. deterrent.
intentional
consumption

5.2 Economic feasibility of alternatives

An assessment of the economic feasibility of the alternatives was not within the scope of this study.
Nevertheless, a quick research identified that the market price of all alternatives examined is
significantly higher than methanol’s. Considering that the alcohol is the main raw material cost
element in WWF, substituting methanol with an alternative would affect the price of the product
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accordingly. This increase would be largely transferred to the consumer, since it is expected that
demand for winter WWF would not change.

The costs arising from switching to an alternative are assessed in more detail in the accompanying
SEA document.

5.3 Reduction of risks from use of alternatives

All alternatives examined have a more benign toxicological profile compared to methanol.
Therefore, substituting methanol with an alternative would reduce the hazard of the product and,
consequently, the risks associated with its consumption.

On the other hand, methanol’s toxic properties are well known and this notoriety per se could deter
potential abusers of ethanol containing products. This is not necessarily the case for some of the
alternatives, such as ethylene glycol or isopropanol. Ethylene glycol’s sweet taste could potentially
increase poisoning incidences among small children and pets as well as among surrogate alcohol
users, unless a deterrent, such as a bitterant is added to the formulation.

summarises the acute toxicological properties of methanol and the alternative substances
assessed.

56







Table 5-2: Summary of methanol and its alternatives’ hazard properties

Substance

Methanol

Clinical Symptoms of Poisoning

Inebriation, confusion, chest pain and vomiting.
Metabolic acidosis (dyspnoea, hyperventilation), visual
symptoms (white spots, blindness, papillary oedema) and
CNS symptoms (convulsions, unconsciousness) and
hypoglycaemia may occur.

Latency of
Clinical
Symptoms

12-48 hours

Threshold for
Ophthalmologic
Damage

4-10 mL

Threshold for
acute symptoms

3-20 mL

Lethal Dose

30-50ml
300-1000 mg/kg

Ethanol

Disinhibition, lethargy, flushed skin, inebriation,
confusion and vomiting. Hypothermia, variable pupillary
response, respiratory depression, diuresis,
hypoglycaemia, ataxia, acute pancreatitis, myocardial
depression, hypotension, atrial fibrillation, lactic acidosis,
congestive heart failure, pulmonary oedema, arrhythmias,

0.5-1 hours

N/A

<84 mL

210 ml
250-500 mg/kg

Isopropyl Alcohol

Inebriation, drowsiness, dizziness, incoordination,
headache and confusion. Vomiting, hematemesis,
diarrhoea and hypotension may occur. Lactic acidosis.
Late manifestations include aspiration pneumonia and
kidney and liver dysfunction.

0.5-2 hours

N/A

<20 mL

240 ml
2-4 mi/kg

Ethylene Glycol

Inebriation, confusion, chest pain and vomiting.
Metabolic acidosis (dyspnoea, hyperventilation), Renal
symptoms (haematuria and proteinuria) and CNS
symptoms (convulsions, unconsciousness) and
hypoglycaemia may occur.

N/A

100-200 ml

Sources: a) Mutschler, E., Derendorf, H. (1995) Drug Actions: Basic Principles and Therapeutic Aspects. In collaboration with M. Schafer-Korting, K. Elrod and KS., Estes. Medpharm

Scientific Publishers. CDC Press, Stuttgart, Germany; b) INCHEM; and c¢) OECD SIAM SIDS Reports.
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5.4 Availability of shortlisted alternatives

All alternatives are expected to be available in sufficient quantities to substitute methanol in WWF,
based on their REACH Registration annual tonnages.

5.5 Overall conclusions

The overall outcome of the analysis is shown in Table 5-3.

Table 5-3: Overall conclusions on suitability and availability of alternatives to methanol

Alternative Availability Overall

Technical Economic Reduction in
Feasibility Feasibility risk

Suitable for WWF
but at higher

. . Lower hazard content; better if
Alternative methanol . Potentially L . .
. Feasible . Potential risk Available used alongside
concentrations / Ethanol feasible .
reduction other solvents
Not relevant for
denatured alcohol
Suitable for WWF
and denatured
Increased bitterant . . Potential risk .
. Feasible Feasible . Available alcohol but better
concentration reduction . .
if used alongside
other solvents
Suitable for WWF
lsopropanol Feasible Potentially Potential risk Available and denatured
prop feasible reduction alcohol but at

higher content
Suitable for WWF
only but better if
Available used alongside

other solvents
and/or deterrents

Potentially Potentially Potential risk

Ethylene glycol feasible feasible reduction

Most of the alternatives examined in this study could meet the technical feasibility criteria and can
reduce risks to human health in comparison to methanol. However, there are a number of
drawbacks associated with each of these alternatives. It is therefore more likely, considering also
the compositions of the currently available WWF formulations, that a combination of these
alternatives and risk management options would need to be used. Table 5-4 examines summarily
the potential combinations.
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Table 5-4: Overall conclusions on suitability and availability of alternatives to methanol

Alternative - Risk
Management
Option

Alternative
methanol
concentrations /
Ethanol

Alternative
methanol
concentrations /
Ethanol

Alternative 1

Increased
bitterant
concentration

Isopropanol

Ethylene glycol

Increased bitterant
concentration

More research
required on efficacy
of bitterants on
intentional
consumption.
Potentially suitable

Isopropanol

Technically feasible.
Possible high cost.
Used in existing
products.
Suitable

Ethylene glycol

Sweet taste and
ethanol would make it
desirable for
consumption.
Unsuitable

Alternative 2

More research
required on efficacy
of bitterants on
intentional
consumption.
Potentially suitable

More research
required on efficacy
of bitterants on
intentional
consumption.
Potentially suitable

Alternative 3

Sweet taste and
isoptopanol may
increase incidence of
poisoning.
Unsuitable

Alternative 4
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Annex 1 - Identities and properties of key substances

Table 0-1: Chemical Identifiers of Methanol and it’s Alternatives in Screenwash

Parameter Methanol Ethanol Isopropyl Ethylene Methyl ethyl tert-butyl
alcohol glycol ketone alcohol
EC number 200-659-6 ' | 200-578-6' | 200-661-7' | 203-473-3' | 201-159-0' | 200-889-7'
2-
EC name Methanol ! Ethanol * Propan-2-ol * Ech?el-ll,} Butanone ' | methylpropa
° n-2-ol"
CAS number 67-56-1" 64-17-5 " 67-63-0 " 107-21-1" 78-93-3 ' 75-65-0"
2-
IUPAC name Methanol ! Ethanol * Propan-2-ol * Ethylenle Butan;Z-one methylpropa
glycol 1
n-2-ol
Ethyl Tert-butyl
alcohol, Monoethyle
Methyl . 2-propanol, alcohol, t-
grain . ne glycol, 2- | MEK, Methyl
alcohol, isopropanol, butanol, 2-
Other names alcohol, ) hydroxyetha | ethyl ketone,
wood isopropyl 1 methyl-2-
1 absolute P nol, 1,2- 2-Butanone
alcohol alcohol .2 propanol,
alcohol, ethanediol TBAL?
bioethanol *
'f\;'fr':lj;'ar CH40* C2H60 C3H80 C2H602 CiHs0 C4H100*
?1 ';/L'izn co’ cco’ cc(c)o! occo’ ccc(=0)ct | cc(c)(c)ot
w;';ft“'ar 3204186 > | 46.06844 2 |  60.095> 62067841 | 72.10572% | 74.1216°
H iHa
Molecular 3 OH 2 "
structure ® Hi H,C”OH H3CJ\OH HO—/_ |-|3c)l\/c W HE cx .

Source:

1)European Chemicals Agency: http://echa.europa.eu/

2) PubChem https://pubchem.ncbi.nlm.nih.gov/

3) ChemSpider http://www.chemspider.com/
4) Centre for Disease Control and Prevention
http://www.cdc.gov/niosh/ershdb/emergencyresponsecard 29750031.html

Table 0-2: Physicochemical properties of Methanol and it’s Alternatives in Screen-wash

Property

Methanol

Ethanol

Isopropyl

Ethylene

MEK

tert-butyl

Physical state
at 20°C and

Liquid *

Liquid *

alcohol

Liquid '

glycol

Liquid *

Liquid *

alcohol

. A
101.3 kPa Liguid
Melting/freez | g7 goc 1 114°c? -89 °C* 13°c? -86.65 °C ! 25.7°C*
ing point
Boiling point 64.7°C* 78.5°C’ 82-83°C* | 197-198°C™*| 79.59°C’ 82°C"
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Table 0-2: Physicochemical properties of Methanol and it’s Alternatives in Screen-wash

Property Methanol Ethanol Isopropyl il MEK Gl
alcohol glycol alcohol
Densit 0'79/;:1);81 0.79 g/cm? 0.8 g/cm3 1.11g/cm3 0.81 g/cm? 0.79 g/cm?
y atg20°C1 at 20°C* at 20°C* at 20°C* at 20°C* at 20°C*
160.27hpa | /B7hPaat | 44hPaat20 | o oqpp o
Vapour onl 25°C,57.26 at 20°C", R 104 hPa
at25°C 25°C, 0.067 o 1 54.13 hPa at
pressure hPa at 19.6 60.2 hPa at o1 at20°C o1
om 1 om 1 hPa at 20 °C 25°C
C 25°C
Wat
Solaug:my >1000g/L ' | 789g/L’ Miscible * 1000 g/L* 2.75g/L 1000g/L *
Log Pow
Partition logPow | LOBPOW-03 | o powoos | ‘ogPow | LogPowO03 1. 0 005
.. 1 at 25 °C, pH o1 -1.36—1.93 at40°Cand N
coefficient -0.77 24t at25°C at 25 °C ! Wt Cand pH
' P 6.87.3"
Flash point 9-15 °c *? 13°c’ 12°c’ 111°c’ 9°c’ 11-25°Cc*?
Lower Lower
. Lower . Lower Lower
explosion explosion explosion explosion explosion
1 1 o/ 1 1 o/\.
. Highly limit (%): 2.5 1 e (o) 2 | TMIE(:3:20 0t ea 1 | limit(%): 2.35
Flammability 1 Upper Upper
flammable . Upper . Upper Upper
explosion explosion explosion explosion explosion
H 1 o/). H 1 o/\.
"T;S(/f)' limit (%): 13 * "T'St.s(/;’)' limit (%): 11° | limit(%): 8 *
Source:

1)European Chemicals Agency: http://echa.europa.eu/

2) PubChem https://pubchem.ncbi.nlm.nih.gov/

3) ChemSpider http://www.chemspider.com/
4) Centre for Disease Control and Prevention
http://www.cdc.gov/niosh/ershdb/emergencyresponsecard 29750031.html
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Annex 2 — Approved formulations of completely denatured

alcohol

Table 0-1: Example mixtures approved as completely denatured alcohol

Component

Amount

Final concentration

Final concentration

Mixture

%wW/w
EU CDA Ethanol 100 L 94.3% vol. 94.3
Isopropanol 3L 2.8% vol. 2.81
MEK 3L 2.8% vol. 2.89
Denatonium lg 10 mg/L /10 ppm
benzoate
Ireland (methanol) | Ethanol 900 L 86.7% vol. 86.79
Methanol 100L 9.6% vol. 9.68
Petroleum oil* 375 L (3.75% | 3.6% 3.53
per 1000 L)
Methyl violet 15¢g 15 ppm
Ireland (wood | Ethanol 900 L 86.7% vol. 86.7
naptha)
Wood naptha (ca | 951L 9.2% vol (ca. 6.4% | 9.18 (ca 5.34 %w/w
70% methanol) methanol) methanol)
Pyridine 5L 0.5% 0.599
Petroleum oil* 375 L (3.75% | 3.6% 3.53
per 1000 L)
Methyl violet 15¢g 15 ppm
Finland Ethanol 100 L 95.2% vol. 94.24
Methyl ethyl | 2L 1.9% vol. 2.88
ketone
Methyl isobutyl | 3L 2.8% vol. 2.87
ketone
Finland Ethanol 100 L 85.2% vol. 95.19
Acetone 2L 1.9% vol. 1.9
Methyl isobutyl | 3L 2.8% vol. 2.9
ketone
Poland ethanol 100 L 99% vol. 98.83
Methyl ethyl | 0.72L 0.71% vol. 0.73
ketone
Methyl  isopropyl | 0.01875L 0.019% vol. 0.019
ketone
Ethyl sec-amyl | 0.01125L 0.011%vol. 0.12
ketone
Pyridine 0.25L 0.25% vol. 0.31
Poland Ethanol 100 L 99% vol. 98.9
Methyl ethyl | 0.96 L 0.95% vol. 0.97
ketone
Methyl  isopropyl | 0.025L 0.025% vol. 0.025
ketone
Ethyl sec-amyl | 0.015L 0.015% vol. 0.015
ketone
Denatonium 1g 10ppm
benzoate
Czech Republic Ethanol 100 L 99.3% vol. 99.36
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Table 0-1: Example mixtures approved as completely denatured alcohol

Final concentration

Mixture Component Amount Final concentration %
AYA

Solvent naphtha** | 0.4 L 0.39% vol. 0.33
Kerosene*** 0.2L 0.19% vol. 0.2
Petrol 0.1L 0.099% vol. 0.097

Czech Republic Ethanol 100 95.2% 95.5
Ethyl ter-butyl | 3L 2.8% vol. 2.67
ether
Isopropanol 1L 0.95% vol. 0.95
Unleaded gasoline 1L 0.95% vol. 0.91
fluorescein 10mg 0.1ppm

Germany ethanol 100 L 99% vol 98.9
MEK 0.96 0.95% vol. 0.97
Methyl  isopropyl | 0.025 0.025% vol. 0.025
ketone
Ethyl sec-amyl | 0.015 0.015% vol. 0.015
ketone
Denatonium 1g 10ppm
benzoate

Estonia ethanol 100 L 97% vol. 97.08
acetone 3L 2.9% vol. 2.92
Denatonium 2g 20ppm
benzoate

Greece Hydrated alcohol | 100 L 96.6% vol (92.7% | 96.21
(93%vol) vol. alcohol)
Methanol 2L 1.9% vol 2.08
Spirit of turpentine | 1L 0.96% vol. 1.14
Lamp oil**** 0.5L 0.048% vol. 0.57
Methylene blue 04g 4ppm

Italy ethanol 100 L 98% vol. 98
Methyl ethyl | 2L 1.96% vol. 1.99
ketone
Thiophene 125g 1250ppm
Denatonium 0.8g 8ppm
benzoate
Cl  reactive red |3g 30ppm
solution (25%w/w)

Latvia Ethanol 100 90.9% vol. 90.9
Isopropanol 9L 8.1% vol. 8.2
Acetone 1L 0.9% vol. 0.91
Methylene blue 04g 4ppm

Latvia Ethanol 100 L 95.2% vol. 95.2
Methyl isobutyl | 3L 2.8% vol. 2.9
ketone
Methyl ethyl | 2L 1.9% vol. 1.94
ketone

Latvia Ethanol 100 L 97% vol. 97.1
Acetone 3L 2.9% vol. 2.91
Denatonium 2g 20ppm
benzoate

Latvia Ethanol 100 L 90.9% vol. 89.8
Ethyl acetate 0L 9.09% vol 10.2

Lithuania Ethanol 100 L 97% vol. 97.1
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Table 0-1: Example mixtures approved as completely denatured alcohol

Final concentration

Mixture Component Amount Final concentration %
AYA

Acetone 3L 2.9% vol. 2.92
Deantonium 2g 20ppm
benzoate

Malta Ethanol 900 L 86.7% vol. 87.1
Methanol 951L 9.1% vol. 9.23
Pyridine 5L 0.48% vol. 0.6
Naphtha 375L 3.6% vol. 3.1
Methyl violet 1.5g 1.5ppm

Netherlands Ethanol 100 L 95.2% vol. 95.1
Methanol 3L 2.8% vol. 2.86
Acetone 1L 0.9% vol. 0.95
Fusel oil***** 0.55L 0.52% vol. 0.60
Water 0.4L 0.38% vol. 0.48
Methyl ethyl | 0.025L 0.023% vol. 0.024
ketone
Formalin 0.025L 0.023% vol. 0.025

Romania Ethanol 100 L 98.3% vol 98
Methyl ethyl | 2L 1.96% vol. 1.99
ketone
Denatonium 1g 10ppm
benzoate
Methylene blue 0.2g 2ppm

Slovakia Ethanol 100L 95.2% vol. 95.2
Methyl isobutyl | 3L 2.85% vol. 2.9
ketone
Methyl ethyl | 2L 1.9% vol. 1.94
ketone
Denatonium 1g 10ppm
benzoate
Methylene blue 0.2g 2ppm

Slovakia Ethanol 100 L 97% vol. 97.1
Petrol 15L 1.4% vol. 1.42
Kerosene 15L 1.4% vol. 1.5
Denatonium 2g 20ppm
benzoate

Sweden Ethanol 100 L 95.2% vol. 95.2
Methyl isobutyl | 3L 2.8% vol. 2.9
ketone
Methyl ethyl | 2L 1.9% vol. 1.9
ketone

United Kingdom Ethanol 900 L 86.7% vol. 85.4
Wood naphtha (ca | 95L 9.1% vol. (ca 6.7% | 10.9 (ca 6.821% w/w
72% methanol) vol. methanol) methanol)
Pyridine 5L 0.48%vol. 0.6
Mineral naphtha** | 97.5L 3.6% vol. 2.9
Methyl violet 1.5g 1.5ppm

*Petroleum oil was assumed to have a density of 0.77kg/L

**Solvent naphtha and mineral naphtha were assumed to have the same density as naphtha at 0.665 kg/L.

***Kersosene was assumed to have a density of 0.81kg/L
**%* amp oil was assumed to have a density of 0.87kg/L
*****Fusel oil was assumed to have a density of 0.9kg/L
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1 Executive Summary

1.1  Purpose of this document

The Socio-Economic Assessment presented in this document assesses the socio-economic impacts of
a proposed restriction of the methanol content of windshield washing fluids and denatured alcohols.
The benefits of the proposed restriction are the reduction of health impacts of drinking windshield
washing fluids and denatured alcohols (by alcohol dependent people) as surrogate alcohol. The
relevant health effects are effects of acute poisoning, including premature death and remaining
visual impairment.

As an alternative risk management measure, a requirement to add bitterants to products containing
1% of more methanol is assessed. The bitterants are intended to deter people from drinking the
products.

1.2 Socio-economic impacts that are assessed

Only a part of the possible socio-economic impacts are assessed quantitatively.
The costs of health impacts are estimated for:

e Hospitalisation of all relevant acute poisoning cases (care in hospital and specific treatment
for poisoning)

* Premature death due to acute poisoning

e Remaining visual impairment for cases that survive (costs for care as well as for burden of
disease).

The (relatively minor) costs of ambulance transport to hospital have been disregarded in the full
analysis. The costs that are included are considered to reflect almost all quantifiable costs of the
health impacts, including those for lost life years and loss of healthy years.

The only costs of the risk management measures (restriction or addition of bitterants) that are
quantified are the direct costs due to price increase of the products. Other potential costs of the risk
management measures, which are not quantified, include:

e Potential costs for technological changes necessary due to a change in formulation of the
products; these costs are considered to be very minor, due to the fact that alternative
formulations already are the majority of the market

e Costs for relabeling of products and creation of new Safety Datasheets and other safety
information

e Costs for authorities to create the necessary legislation (restriction or obligation to add
bitterants) and for enforcement of the legislation

e Potential costs of increased number of cases of legionnaire’s disease of the modification of
products leads to increase growth of Legionella species in windshield washing fluids

e Potential costs of increased road accidents due to the possibility that drivers will use less
windshield washing fluids as a result of increased prices

Neither benefits, nor costs, related to a restriction of methanol content in denatured alcohol have
been quantified. Based on the available information, it is concluded that the risks of acute methanol
poisoning due to drinking denatured alcohol are questionable and at most rather low. If the amount
of methanol ingested would lead to a risk, the amount of ethanol in these cases would probably lead
to at least as high a risk, due to the ratio ethanol/methanol in denatured alcohol.

The potential impact of a restriction of the methanol content in denatured alcohol on ethanol
vehicle fuels (e.g. E10 and E85) and fuel cell fuels are only qualitatively discussed, because there is
far too limited information to enable reasonable quantification.
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The quantitative assessment of the socio-economic impacts therefore is restricted to the use of
methanol in windshield washing fluids.

1.3 Scenarios

The following scenarios are assessed quantitatively

1. ‘Asis’ scenario, taking into account changes that occur even without any risk management
measure

2. Proposed restriction scenario, with a maximum percentage of 3% methanol in windshield
washing fluids

3. Proposed restriction scenario, with a maximum percentage of 1% methanol in windshield
washing fluids

4. Bitterant scenario; obligatory adding of a bitterant (denatonium benzoate) to windshield
washing fluids containing 1% or more methanol.

‘As is’ scenario
The ‘as is’ scenario accounts for a number of factors:
e Windshield washing fluids with low methanol content were used in the past in Finland and
Poland, because of a specific restriction on methanol content
e These products were much cheaper than regular alcohol and could be ingested without
significant perceived health risks
¢ When the restrictions on methanol content were removed, the methanol content started to
increase, but it took some time for abusers of products to realise that the modification of
products was leading to a health risk
0 In 2013, a restriction was reinstated in Poland; however, for our calculations, we
estimated the situation in Poland without the restriction
e This resulted in an increase in acute methanol poisoning cases as seen in statistics from
Finland
e After a couple of years, the fact that drinking windshield washing fluids leads to health risks
appears to have become clear to potential abusers of the products
e This can explain the decrease of acute methanol poisoning cases, without a decrease in
methanol content of products, in the last ten years, as seen in statistics from Finland
e Due to the REACH registrations and eSDS for methanol, many or most products should now
have a more limited percentage of methanol than in the past (maximum 5%)
¢ Companies with smaller production or import volumes of methanol will have to register by
2018 and will then also indicate that only up to 5% of methanol should be used in this kind
of product
There is a large difference in risk and in use of windshield washing fluids with relatively high
content of methanol in European countries.
Due to these factors, the risk in Europe cannot be directly extrapolated from the highest numbers of
acute fatal methanol poisoning that were registered in Finland in the period 2000-2003.

Restriction scenario to 3% methanol

The original restriction proposal proposed a restriction of methanol content to a maximum of 3%.
This is relatively close to the 5% maximum content allowed according to the REACH dossier of
methanol in these products. This scenario accounts for a number of factors:

e Many countries already almost completely use windshield washing fluids with a methanol
content below 3%
0 Since 2013, this is also the case (again) in Poland, however, this is not considered in
the restriction scenario.
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e Several countries mainly use windshield washing fluids with a methanol content below 3%,
but some higher methanol content products do occur
e Some countries tend to use windshield washing fluids with a high methanol content.

Restriction scenario to 1% methanol

Several suggestions were made for other percentages of methanol in the products for the restriction
during the public consultation. Based on a review of the real knowledge on the effects of acute
methanol poisoning by experts from the methanol consortium, it can be concluded that the risks of
acute methanol poisoning for products with up to 1% of methanol are very low, because this would
require a very high ingestion of product. Also, a positive reason for adding 1% or less methanol to
the products is not foreseen. Therefore any concentration below 1% of methanol is considered to be
caused by either the use of a denatured alcohol containing some methanol or by contamination of
another substance (e.g. ethanol). The price of products with no methanol or up to 1% methanol is
considered to be the same. Therefore it was decided to use 1% methanol as the lower limit for
calculations in a restriction scenario. A relevant difference between the restriction scenario to 3%
methanol and the restriction scenario to 1% methanol is the fact that there are quite a few countries
now that have products with up to 3% methanol and therefore will be impacted by a restriction to
1% methanol and not by a restriction to 1% methanol.

Bitterant scenario

As an alternative to a restriction, it was proposed during the public consultation to make the
addition of a bitterant as a deterring agent to the products obligatory. In this scenario, the
concentration of methanol in the products is the same as in the ‘as is’ scenario. However, for
products with less than 1% of methanol, no addition of bitterants is required in this scenario.

1.4 Differentiation between European countries

The risks and benefits of a restriction of methanol content in windshield washing fluids are
considered not to be the same for all European countries. In this study, the risk and benefits are
estimated for the EU and Norway, because Norway tends to follow the EU REACH related rules.

The risk of methanol poisoning due to drinking windshield washing fluids is related to a number of
factors that differ substantially between European countries:
e Availability of products with (relatively) high content of methanol
e Dangerous drinking habits, also accounting for preference of alcoholic drinks
e Occurrence of risk of acute poisoning in general, indicating a tendency to misuse products or
take high risks
Because of very limited actual information on risks in various countries, a grouping of countries is
made in which the above three factors are the basis for the grouping. High risk countries are those
with dangerous drinking habits and both a relatively high availability of products with a relatively
high content of methanol and a relatively high occurrence of acute poisoning in general. Based on
information on these factors, the following differentiation is made:
e High risk countries: countries around the Baltic sea, more specifically: Finland, Poland,
Estonia, Latvia and Lithuania
e Medium risk countries: Bulgaria, Czech Republic, Ireland, Croatia, Hungary, Romania,
Slovenia, Slovakia, United Kingdom
e Low risk countries: all other countries from the EU and Norway.
While Poland has reinstated a restriction in 2013, this was disregarded in our calculations, because
available data on cases of poisoning and on content of windshield washing fluids were largely from
the period without restriction. In this way, both the risks in the ‘as is’ situation as well as the impact
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of a restriction to 3% will be overestimated. An additional calculation was made with the 2013
restriction fully accounted for to show the influence of this restriction.

Although both Sweden and Norway are countries with a relatively high score for dangerous drinking,
the windshield washing fluids in these countries contain no or hardly any methanol. Therefore, they
are grouped in the low risk countries.

The differentiation in countries influences both the risk calculations as well as the calculations of
costs of risk management measures, because the distribution of methanol content over products is
assumed to be different between risk groups. This assumption is partly based on real data on
products. However, due to insufficient complete data over all European countries, the data has been
extrapolated to other countries based on the risk group.

1.5 Risk estimates

‘As is’ scenario

The health risk estimates in the ‘as is’ scenario are based on limited information on acute methanol
poisoning cases in a number of countries. The most specific and detailed information was available
from Poland and Finland. The estimate of number of fatal cases per million inhabitants for high risk
countries is based on the average number of cases in Finland in the years 1993-2013 and the
average in Poland in the years 2010-2013, which was extrapolated from data for the Silesian
Agglomeration in Poland. Because these estimates include a peak period in Finland, which has been
followed by a clear decrease and because the effect of the REACH registration on the products will
not yet be fully visible in these numbers, this estimate is considered to be a high estimate. A realistic
estimate is considered to be half of the high estimate and a low estimate is considered to be one-
third of the high estimate.

In the main calculations, Poland was accounted for as if the 2013 restriction had not been
implemented. This leads to a worse ‘as is’ risk than should be the case in practice. This was done
because most information from Poland was from the period without the restriction.

For medium risk countries the number of actual cases reported is nihil to very low. Due to their
lower use of methanol containing windshield washing fluids and the apparently very limited
numbers of cases, the risk in both high and medium estimate for the ‘as is’ situation has been
estimated to be one-tenth of the high estimate for high risk countries. The low estimate is half of
that value.

For low risk countries it is assumed that the risk is negligible.

This results in the risk estimates for the ‘as is’ scenario between negligible for low risk countries and
2.291 fatal poisoning cases per million inhabitants as a high estimate for high risk countries.

The total number of cases is extrapolated from the number of fatal cases, using a ratio between total
and fatal cases that has been derived from an overview of a number of sources from various
countries. These relate to all methanol poisoning cases and not per se to cases caused by voluntary
drinking of windshield washing fluids. It is concluded that the fatal cases constitute 30% of total
cases.

The information on surviving cases with remaining visual impairment is less than the information on
the ratio between total and fatal cases. Therefore, it is concluded that between 15 and 25% of the
total cases will result in remaining visual impairment, with a realistic estimate of 20%.

Table 1 contains the overview of estimated cases in the ‘as is’ scenario.
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Table 1. Estimation of total and fatal acute methanol poisoning cases and cases with remaining
visual impairment due to drinking windshield washing fluids in Europe (EU and Norway) in
the 'as is' scenario.

All countries® Total cases® Fatal cases |Cases remaining visual
impairment

High estimates 481.3 144.4 120.3

Realistic estimates 289.6 86.9 724

Low estimates 176.8 53.0 26.5

%' n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

Scenario restriction to 3% methanol

The risks in the scenario with a restriction of the methanol content of windshield washing fluids to a
maximum of 3% assumes that specifically for high risk countries the risk will be substantially
reduced. The risk for medium risk countries will be reduced to a limited extent, because they already
mostly use products with less than 3% of methanol, while there will be no reduction in low risk
countries, because they have no estimated risk. The basic assumption in the reduction of risk due to
this restriction is that the high estimate of risk in high risk countries will be reduced to high estimate
of risk of medium risk countries in the ‘as is’ scenario, because the situation related to availability of
products with methanol is similar. Other risk estimates are based on the resulting basic value. The
resulting estimates of risks in the scenario with a restriction to 3% are presented in Table 2.

Table 2. Estimation of total and fatal acute methanol poisoning cases and cases with remaining
visual impairment due to drinking windshield washing fluids in Europe (EU and Norway) in
the scenario with a restriction to 3% of methanol.

All countries® Total cases® Fatal cases |Cases remaining visual
impairment

High estimates 87.5 26.2 21.9

Realistic estimates 68.4 20.5 17.1

Low estimates 375 11.3 5.6

%' n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

Scenario restriction to 1% methanol

The risks in the scenario with a restriction of the methanol content of windshield washing fluids to
1% are considered to be very low. The high estimate of fatal cases in both the high and medium risk
group are set at 0.01 case per million inhabitants, the realistic estimate is half of that value and the
low estimate one-third. This results in the risk estimates provided in Table 3.







Socio-Economic analysis of the proposed restriction on methanol content in products 10 of 151

TNO Triskelion report V20809 | Final | 5 February 2016

Table 3. Estimation of total and fatal acute methanol poisoning cases and cases with remaining
visual impairment due to drinking windshield washing fluids in Europe (EU and Norway) in the
scenario with a restriction to 1% of methanol.

All countries® Total cases® Fatal cases |Cases remaining visual
impairment

High estimates 5.9 1.8 1.5

Realistic estimates 3.0 0.9 0.7

Low estimates 2.0 0.6 0.3

3 |n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

Bitterant scenario

There is only very limited information on the effectiveness of bitterants to deter drinking of
products. The concentration of bitterant has been shown to be important and should be based on
the other ingredients as well, since other tasting or smelling substances can influence the taste of
the full product. Based on a volunteer study on tolerability of products with more or less bitterant, it
is assumed that a high estimate of remaining cases if bitterants are added is 0.6 times the cases
without bitterants, a realistic estimate is 0.4 times the cases without bitterants and a low estimate is
0.3 times the cases without bitterants. This results in the numbers of cases that are provided in
Table 4.

Table 4. Estimation of total and fatal acute methanol poisoning cases and cases with remaining
visual impairment due to drinking windshield washing fluids in Europe (EU and Norway) in
the scenario where the addition of bitterants is required for products with 1% or more

methanol.
All countries® Total cases Fatal cases |Cases remaining visual
impairment
High estimates 288.8 86.6 72.2
Realistic estimates 115.8 34.8 29.0
Low estimates 53.0 15.9 8.0

%' n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

1.6  Costs of health impacts — potential benefits of risk management

Methods of estimation
The potential benefits of risk management are estimated based on the costs of health impacts
resulting from the cases in all the scenarios.

The estimates are based on values from various years. These were extrapolated to values for 2014
using the deflator presented by the European Central Bank.

The basis of the cost estimates is found in studies from different EU countries. Because costs of
health impacts are related to the standard of living in a country, the costs are extrapolated from the
original country or countries to other countries via a normalisation factor. This normalisation factor
is the gross domestic product per capita (2014) of the country to which is extrapolated, divided by
the (average of the) gross domestic product per capita (2014) of the country or countries on which a
cost elements is based.
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Hospitalisation costs include the care (bed, nurses, etc.) in the hospital, as well as the actual
treatment (generally with intravenous ethanol). The basic cost estimate for hospitalisation is taken
from a Dutch study for treatment of acute poisoning with methanol or ethylene glycol, which
indicates, extrapolated to 2014, a cost per case of 6100 Euro in The Netherlands. This estimate is for
treatment for four days in hospital. These costs, extrapolated to each country based on the ratio of
gross domestic product per capita, are calculated for all estimated poisoning cases.

Cost estimates for premature death are based on the Value of Statistical Life and, more precisely on
the value of a Year of Life Lost (YLL). The basic value is taken from the ECHA Guidance. This value is
based on a study in the UK, France and Italy in 2003 and is extrapolated to 2014 for all countries on
the basis of the ratio of gross domestic product per capita. The value for 2014 of one life year lost for
UK, France and Italy was estimated at 65,119 Euro per case per year.

The costs of premature death are calculated for all estimated fatal cases. In the cost estimates,
account is taken of the fact that alcohol dependent people have a substantially lower life expectancy
than the average population. The reduction in life expectancy is conservatively set at 10 years. The
average number of years of life lost is estimated, using this value, at 18 years.

Cases with remaining visual impairment require care and have a reduced value of their life, called
‘burden of disease’. The costs of caring for visually impaired people, including e.g. changes in the
living situation necessary, costs for people that help the impaired people, etc. are largely taken from
a study of care costs for visually impaired people in France, Germany, Italy and the UK, published in
2006, with additional input for the ratio between different types of costs from a study in Ireland,
published in 2011. These costs have been extrapolated to 2014, resulting in a value of 13,860 Euro
per case per year. They are further been extrapolated to all countries, again based on the ratio of
gross domestic product per capita.

The burden of disease is calculated via the approach of Disability Adjusted Life Years (DALYs). Each
year of disability is scored with a disability weight. The disability weight for low vision and blindness
from a WHO study, referred to in 2011, is taken as the basis. The average disability weight for these
two levels of disability is 0.3575, indicating that each year with remaining visual impairment counts
as 0.3575 years of life lost. The costs for these years are calculated with the same values as the costs
of an actual life year lost for premature death (see earlier).

Total costs of visual impairment are the costs for care and the costs for burden of disease together.

Costs of health impacts in the ‘as is’ scenario

The costs of health impacts in the ‘as is’ scenario are the maximum benefits of a possible risk
management measure (such as a restriction).

Based on the number of cases for all cost elements and the cost estimates per case, as indicated
above, the following estimates of the costs of health impacts in the ‘as is’ scenario are made (see
Table 5).
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Table 5. Total costs per year of health impacts of acute methanol poisoning due to drinking
windshield washing fluids in the 'as is' scenario.

All countries® High estimate | Realistic Low estimate
(million Euro) estimate (million Euro)
(million Euro)

Costs of hospitalisation 1.2 0.8 0.5
Costs of life years lost 86.2 56.2 33.1

Costs of visual impairment
Care costs 1.2 0.8 0.3
DALY’s (number) 774.35 465.93 170.62

Costs of burden of disease (based on

DALY’s) 25.7 16.7 5.9
Total costs visual impairment 26.8 17.5 6.2
Total overall costs 114.2 74.4 39.7

%' n these calculations, the restriction in Poland that was implemented in 2013, was not accounted

for.

Costs of health impacts in the risk management scenarios

For the three risk management scenarios (two restriction scenarios and the bitterant scenario) all
the cost elements per case per year are the same as for the ‘as is’ situation. The risk management
scenarios reduce the number of cases, but not the costs per case. All estimates of the costs of health
impacts for all scenarios together are presented in Table 6.
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Table 6. Estimated costs per year for all health impacts of drinking windshield washing fluids due to methanol poisoning in all scenarios.

Scenario Costs of hospitalisation (million | Costs of life years lost (million | Costs of visual impairment (million | Total costs all factors (million Euro)
Euro) Euro) Euro)

All High Realistic Low High Realistic | Low High Realistic Low High Realistic Low

countries” estimate | estimate estimate | estimate estimate | estimate estimate | estimate estimate estimate | estimate estimate

Si:nario 'S 1.2 0.8 0.5 86.2 56.1 33.1 26.8 17.5 6.2 114.1 74.4 39.7

3%

restriction 0.3 0.2 0.1 19.1 16.1 8.6 6.7 5.0 1.6 26.1 21.4 10,.3

scenario

1%

restriction 0.02 0.01 0.01 14 0.7 0.5 0.4 0.2 0.1 1.9 0.9 0.6

scenario

SBC'tet:ar?irc"t 0.7 0.3 0.1 51.7 225 9.9 20.8 7.0 1.9 73.2 29.8 11.9

?'In these calculations, the restriction in Poland that was implemented in 2013, was not accounted for.
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1.7 Costs of risk management — restriction and bitterant scenarios

Methods of estimation

Various costs may need to be made for risk management, in this case for restriction or for the
addition of bitterants to windshield washing fluids.

Only costs caused by price difference between windshield washing products with more or less
methanol are calculated in this study. Other cost elements exist, but will not be calculated. The costs
of products are considered to be by far the most important costs, mainly because they occur on a
yearly basis, while many other cost elements are one-off costs (e.g. costs for authorities in
developing the legal text of a risk management measure). Some other potentially yearly costs, e.g.
for enforcement of legislation, are considered minor compared to the costs for more expensive
products.

The cost estimation is done by comparing costs (for users of windshield washing fluids) in the ‘as is’
scenario with costs in the restriction and bitterant scenarios. Costs for each scenario are dependent
on the volume of windshield washing fluids used per car per year, the number of cars used per year
and the price of different windshield washing fluids.

The volume of windshield washing fluid used per car per year is assumed to be the same all over
Europe. This is probably not correct, because aspects such as climate, road quality, environmental
contamination and number of kilometers driven per car per year may differ between countries and
are expected to have an effect. However, no information was found on the influence of such factors
on use of windshield washing fluids that allowed to modify the basic assumption of (on average)
equal use in all countries.

The volume used per car per year is based on scanty information from a number of sources. A range
of between 10 and 60 Liter per car per year is used in the analysis, with a realistic value of 30 Liter
per year. No differentiation is made in types of vehicles.

The methanol content in different countries is taken into account by dividing products in four
categories: no methanol, low methanol (< 3%), medium methanol (3-10%) and high methanol
(>10%). Based on data on windshield washing fluids from a number of EU countries (and Norway), a
link is made between the division of products over the categories of methanol content and the risk
group in which the countries are placed. Low risk group countries in the ‘as is’ situation are assumed
to have only products in the categories no methanol and low methanol, with only ten percent of
products in the category low methanol. Medium risk group countries in the ‘as is’ situation are
assumed to have products in all four categories, but the majority of products (70% ) in the category
no methanol and the other products equally divided over the other categories. High risk group
countries are to a large extent chosen to be in that category because of their known or expected use
of high methanol windshield washing fluids. Therefore, and based on the available data, the division
of products over the four categories in these countries in the ‘as is’ situation is 40% in the high
methanol category and the remainder equally divided over the other categories.

To calculate the volume of methanol involved, it is assumed that the category no methanol indeed
contains no methanol, the category low methanol contains 1% of methanol, the medium methanol
category contains 5% methanol and the high methanol category contains 20% methanol.

The number of cars used in the European countries that are taken into account is based on two
recent publications. Combining these sources, it is possible to conclude on total number of road
vehicles per country. In total around 279 million vehicles are assumed to be used in Europe.

The volume of windshield washing fluids used per year per country is linearly related to the number
of vehicles per country.
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The price of windshield washing fluids is based on two recent studies from Poland and Czech
Republic. In both studies, a difference in price can be seen in relation to methanol content of the
products. The price difference between products with more than 10% of methanol and products
with no methanol was a factor of 2 in both studies. Prices for products with low (up to 3%) and
medium (3-10%) content of methanol were estimated to be in between the prices of products with
high methanol content and with no methanol. The average price in Poland and Czech Republic for
products with more than 10% methanol was used as the basic price. Prices for products with lower
content of methanol were calculated using the following factors: 3-10% = 1.2 times basic price, <3%
= 1.5 times basic price and no methanol (< 1%) = 2 times basic price.

The price of products is calculated to all countries on the basis of the gross domestic product per
capita, assuming that the price level of windshield washing products is related to the general
economic status of the country.

Combining the volume of products used per country, the division over categories of methanol
content and the price per Liter per country, the total costs for windshield washing fluids per year per
country is estimated.

To assess the changes in the restriction scenarios, it is assumed that no products are on the market
with a methanol content above the restriction limit. In the 3% restriction scenario, all products
therefore are either no methanol or low methanol products. It is assumed that the low risk group
countries will have no changes in division over the categories or products, compared to the ‘ as is’
situation. For the medium risk group countries, it is assumed that there is a downward move of the
division of products, resulting in 80% with no methanol and 20% with low methanol. Finally, for the
high risk group countries, it is assumed that they will still use products with a relatively high content
of methanol and therefore prefer the category of low methanol above the category of no methanol
with a division of 40% no methanol and 60% low methanol. For the restriction to 1% of methanol, it
is assumed that all products will be in the category no methanol for all countries. For the bitterant
scenario, it is assumed that the division of products over methanol content categories is the same as
in the ‘as is’ scenario.

The division of products and the concentration taken into account in the calculation of volume of
methanol used per year is presented in Table 7.

Table 7. Division of windshield washing fluids over categories of methanol content and assumed
average methanol content per category for all risk groups of countries and scenarios.

Methanol content Fraction of products in the category Average
Low risk | Medium  risk | High risk group | methanol
group group countries content assumed
countries countries

‘As is’ scenario and bitterant scenario

No methanol 0.9 0.7 0.2 0%

Low methanol (<3%) 0.1 0.1 0.2 1%

Medium methanol (3-10%) 0 0.1 0.2 5%

High methanol (>10%) 0 0.2 0.4 20%

Restriction to 3% scenario

No methanol 0.9 0.8 0.4 0%

Low methanol (<3%) 0.1 0.2 0.6 1%

Restriction to 1% scenario

No methanol | 1 1 1 0%
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Volume of windshield washing fluids and methanol in these products used per year in Europe in
the ‘as is’ scenario

The volume of windshield washing fluids used per year in Europe, based on the volume use per year
per vehicle and the number of vehicles is estimated to be between 2793 million Liter and 16760
million Liter, with a realistic estimate of 8380 million Liter. This volume is used by 279 million
vehicles at 10-60 Liter per year per vehicle.

The volume of methanol included in these products used per year is estimated to be between 42
million Liter and 251 million Liter with a realistic estimate of 125 million Liter.

Costs of windshield washing fluids in the ‘as is’ scenario

The cost of windshield washing fluids used per year in Europe is estimated in the ‘as is’ scenario the
volume of windshield washing fluids used per year in each country, the division of products over
categories of methanol content and the price per Liter of product per methanol content as explained
above.

The average price of products with >10% of methanol (high methanol category) in Poland and the
Czech Republic was assumed to be 0.845 Euro per Liter, with the price of products without methanol
twice as high. Prices in other countries are normalised to the gross domestic product per capita.
Using these prices, the total costs for Europe (EU and Norway) for windshield washing fluids per year
in the ‘as is’ situation is between 10,077 million and 60,462 million Euro per year with a realistic
estimate of 30,231 million Euro.

Difference of costs of windshield washing fluids in the restriction and bitterant scenarios compared
to the ‘as is’ scenario

The costs of windshield washing fluids used in Europe per year in the restriction scenarios depend on
the division of products over the categories of methanol content as explained above. It is assumed
that the prices of the product categories will not be changed by the restriction. A restriction to 3% of
methanol leads to the use of a higher volume of more expensive windshield washing fluids and a
reduction of use of cheaper products. This effect is stronger in the restriction to 1% scenario.

The costs of adding bitterant to products with 1% or more of methanol are estimated to be the same
for all categories of methanol content and also for all countries. This cost, i.e. a fixed added cost for
all products, is estimated based on information on the expected concentration needed in the
products for optimum effect and on the price of the bitterant. It is assumed that 2 g of bitterant
(denatonium benzoate) will be added per 100 Liter of windshield washing fluids (or 20 ppm) and that
the bitterant will have a price of 150 Euro per kg. Based on these assumptions, the additional costs
per Liter of windshield washing fluids are 0.003 Euro.

The difference in total costs for windshield washing fluids in Europe (EU and Norway) per year is
calculated from the costs in all scenarios. The results are presented in Table 8.
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Table 8. Difference in total costs for Europe (EU and Norway) per year for windshield washing fluids
in the restriction scenarios and the bitterant scenario compared to the 'as is' situation.

a)

Scenario Costs per year (million Euro)

High estimate Realistic estimate | Low estimate
Costs windshield washing fluids Europe
per year ‘as is’ (Euros) 60,462 30,231 10,077
Additional costs due to:
Restriction to 3% of methanol 1,346 673 224
Restriction to 1% of methanol 3,644 1,822 607
Bitterant scenario 10.5 53 1.8

3 |n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

1.8 Comparison of costs and benefits of the restriction and bitterant scenarios

The potential benefits of the risk management via a restriction of the methanol content or the
obligation to add bitterants to windshield washing fluids are found in the reduction of costs of health
impacts. The major costs of these restriction and bitterant scenarios are the yearly additional costs
for windshield washing fluids, because products with less methanol are more expensive than those
with more methanol and because the additional price of bitterants will need to be paid.

The socio-economic impact of the restriction and bitterant scenarios is positive if the benefits are
higher than the costs. If the costs are higher than the benefits, the socio-economic impact is
negative.

In Table 9, an overview is presented of all calculated benefits and costs and of the socio-economic
impact of the restriction and bitterant scenarios. The optimistic estimates of the socio-economic
impact are calculated by combining the highest estimated benefits with the lowest estimated costs.
The pessimistic estimates are calculated by combining the lowest estimated benefits with the
highest estimated costs. Table 9 clearly shows that in both restriction scenarios the costs outweigh
the benefits. Even if it is assumed that the benefits are at the top of their range and the costs at the
bottom of their range, there still is a very clear excess of costs in these scenarios of 136 million Euro
per year for the restriction to 3% of methanol and 495 million Euro per year for the restriction at 1%
of methanol. The bitterant scenario has a positive socio-economic effect. Even in the pessimistic
scenario (lowest benefit, highest cost), there is still an estimated profit of 17 million Euro per year in
Europe.

Division of costs and benefits over Europe

Because the risks and the use of products with high methanol content is not equally distributed over
all European countries, the costs and benefits are also not equally distributed. In the full calculations
it was estimated that around 82% of the maximum benefits would be for Poland, Finland and the UK
together, because they have the highest estimated number of poisoning cases. The estimate for the
UK is much higher than appears to be realistic, based on actually observed cases (hardly any).

For the costs in the restriction scenarios, the division is similar with 84% of costs in the scenario with
a restriction to 3% of methanol for the same three countries, where the UK would have most of the
costs (46% of total European costs).

In the restriction scenario to 1% of methanol other countries would have relatively higher fraction of
the total costs. In that case countries such as Germany, Italy and France, for which no benefits have
been estimated, would have between 6 and 9% of the total costs for Europe. The division of costs in
the bitterant scenario is similar to that in the 1% restriction scenario.
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Table 9. Comparison of costs and benefits per year for Europe (EU and Norway) of the restriction scenarios and bitterant scenario in comparison with the
'as is' scenario for methanol in windshield washing fluids.

Scenario” | Total costs of health impacts of | Total costs of windshield washing fluids
methanol (million Euro/year) (million Euro/year)
High Realistic Low High Realistic Low Estimate
Estimate Estimate Estimate Estimate Estimate
As s 114 74 40 60,462 30,231 10,077
scenario
Benefits of restriction or addition of | Additional costs due to the scenarios for | Socio-economic impact of the scenario
bitterants (reduction of costs; indicated | windshields washing fluids (million Euro/year) | (positive values indicates costs higher than
by a negative value; million Euro/year) benefits; million Euro/year)
High Realistic Low High Realistic Low estimate | Optimistic Realistic Pessimistic
estimate estimate estimate estimate estimate estimate estimate estimate
3%
Restriction
scenario -88 -53 -29 1,346 673 224 136 644 1,317
1%
Restriction
scenario -112 -74 -39 3,644 1,822 607 495 1,783 3,604
Bitterant
scenario -41 -45 -28 10.5 5.3 1.8 -39 -23 -17

%' In these calculations, the restriction in Poland that was implemented in 2013, was not accounted for.
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1.9 Factors not accounted for and uncertainty

Several factors have not been accounted for.

The risks of methanol poisoning for denatured alcohol are considered minor (if they exist at all) as
probably also are the costs for restriction, because most of these products probably contain no or
limited methanol.

There may be substantial costs and impact on the development of ethanol vehicle fuels and fuel cells
if these are considered to be ‘denatured alcohol’ and the methanol content in denatured alcohol
would be restricted.

Some additional costs may also occur if windshield washing products with less methanol are not
used as much as needed (due to their price), possibly leading to an increase in road accidents or if
the control of Legionella in windshield washing fluids is less effective if methanol content is reduced.

The most uncertain factors in the calculations for this socio-economic analysis are the risk
calculations and the estimation of volume of windshield washing fluids used per vehicle per year. If
the risk in the ‘as is’ scenario would be increase by a factor of ten, the conclusion would still be that
the costs of restriction would outweigh the benefits. Similarly, if the volume of windshield washing
fluid used per vehicle is set at half of the low estimate used in our analysis and also the costs are
reduced by assuming prices for Poland and Czech Republic are valid for all countries, the result
would still be that the costs of a restriction outweigh the benefits.

1.10 Conclusions

In conclusion, this socio-economic assessment shows that restricting the methanol content in
windshield washing fluids to 3% will lead to costs for European consumers that are much higher than
the benefits from reduced health impact. In the realistic estimate of the impact of the restriction,
the costs would be almost 17 times the benefits. For the 1% restriction scenario, the realistic
estimate shows costs that would be approximately 178 times the benefits. However, the addition of
bitterants would have positive socio-economic effects. Although this risk management measure is
assumed to reduce the health impacts by only a factor of 2.5 (realistic estimate), it would still lead to
a socio-economic profit of around 22.5 million Euro per year, due to the low costs.

Other factors, not accounted for, tend to further increase the costs.
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2 Background

This document contains the socio-economic assessment (SEA) of the proposed restriction on the
supply of methanol in two products to the general public. It summarises the scenarios that are
described as well as the relevant socio-economic aspects of these scenarios. Costs of health impacts
of methanol poisoning that could result from drinking relevant products containing alcohol are
estimated. These are potential benefits of reduction of the risks. Costs of the risk management
measures (i.e. the proposed restriction or the addition of bitterants to products) are also estimated.
Cost elements that cannot been quantified or that are minor are only indicated qualitatively. Finally
a cost-benefit analysis, based on the comparison of calculated costs and benefits is made.

The SEA is developed on behalf of the Methanol Consortium that has registered methanol under
REACH in 2010.
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3 Proposed restriction

The Polish authorities have developed an Annex XV dossier, also called a ‘restriction report’ in which
they propose to restrict the supply of a number of products containing more than 3% of methanol to
the general public. The actual text of the proposed restriction is provided in Figure 1 below.

Methanol Shall not be placed on the market for supply to the general public:

CAS No 67-56-1 - as a constituent of windshield washing fluids in concentration equal to.
' . or greater than 3.0% by weight.

EC No 200-659-6 E . wiidhis

- as an additive to denaturated alcohol (methylated spirit, brennspiritus) in

concentrations equal to. or greater than 3.0% by weight.

Member State may maintain any existing and more stringent restrictions
tor methanol.

Figure 1. Proposed restriction on supply of methanol containing products to the general public.

The public consultation on this restriction proposal is ongoing. So far, a number of comments have
been presented in an overview on the ECHA website. This includes a proposal by the Finnish
authorities to lower the concentration for the restriction to 0.1%.

The restriction proposal is made in response to the occurrence of a number of methanol poisoning
cases in a number of Member States in the past couple of years. Such cases apparently are mainly
caused by alcohol dependent people that drink these products, instead of legally sold beverages,
because the consumer products are much cheaper than those beverages. The purpose of the
restriction is described in the Annex XV restriction report as follows:

e “Target group: the restriction is namely to protect people who chronically abuse alcohol, and
who use (consume) winter windshield washing fluids and denaturated alcohol as a surrogate
of consumable alcohol. The restriction is not applicable to persons who use these products
in accordance with their purpose, nor its aim is to protect the groups that are specifically
vulnerable to harmful effects of methanol.

e Scope: subject of the restriction covers the ban on placing on the market of winter
windshield washing fluid and denaturated alcohol available to general public, containing
methanol in concentration equal to, or greater than 3%.

e Exposure route: application concerns oral route exposure. Inhalation or dermal route
exposure to methanol in case of using these products in accordance with their intended
purpose is not the subject of the application and is not considered.”

The restriction mentions ‘the general public’ as the group to which the supply should be restricted.
In this document it is specifically assumed that the supply to the general public is directly linked to
the use by consumers. While restrictions are generally described in terms of ‘the general public’,
uses in eSDS are generally described as ‘consumer uses’. To avoid any confusion, we specifically
assume here that a restriction to ‘supply to the general public’ will not have any impact on the
supply to industry or professionals, nor on the use by industry or professionals.
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4 Relevant scenarios

The following situations and resulting relevant scenarios will be taken into account and compared in
this document:

1. The ‘asis’ situation without restriction

2. The situation with a restriction

a. A restriction at 3% methanol and a restriction at 1% methanol are taken into account
3. The situation with the addition of bitterants to the products as an alternative risk
management measure

In the first situation, no risk management measures are considered. However, that does not imply
that the situation will not change in the future, due to independent developments.
In the second situation, a restriction is implemented. Two proposals for the maximum concentration
of methanol in the relevant products will be considered: the original Polish proposal for a maximum
of 3% and an alternative for a maximum of 1%. A concentration below 1% of methanol is considered
not to be a technically relevant concentration and is therefore considered to be only caused by
contamination of other constituents and (in costs) similar to a restriction to a lower level.
The Methanol institute, in its contribution to the public consultation, has suggested a maximum of
10%. However, this suggestion will not be considered.
Several stakeholders have suggested in the public consultation, that the use of bitterants might be
an alternative method to manage the risks of abuse of these products. Therefore, this is assessed as
the third situation.

For windshield washing fluids, it is assumed that they are used according to their purpose, i.e. to be
used as products in the windshield washing system of cars and potentially also for manual washing
or de-icing of windshields.

For denatured alcohols, the expected consumer uses are’:

¢ For glass (window) cleaning

¢ For testing pectin levels in jam ad jelly making

¢ As a fuel for model steam trains (or other model vehicles)

¢ As a fuel in camping and Primus stoves

¢ For removal of ink stains

¢ For cleansing and disinfecting the skin (rubbing alcohol)

¢ For pest control

¢ To control dust in woodwork

¢ For paint removal.

From these uses, the use for cleaning, fuel for model vehicles and fuel for camping and Primus
stoves are expected to be the most important. Other uses by consumers are expected to be rather
minor to very minor.

Since one of the major uses of denatured alcohols is the use as a fuel (by consumers), it has been
considered whether or not supply of any fuels containing alcohols would potentially be considered
to be covered by the proposed restriction. This is not completely clear. At this moment, the
following is concluded:
e Denatured alcohol, with names such as ‘Spiritus’, ‘Brennspiritus’, ‘Methylated spirit’, etc., as
sold in e.g. plastic bottles and jerry cans to consumers is clearly intended to be covered by
the proposed restriction.

! http://www.thechemicalblog.co.uk/10-uses-of-denatured-alcohol/
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¢ Vehicle fuels on the basis of ethanol, e.g. E95 or E85, supplied to the general public in jerry
cans of via pumps at fuel stations, could probably be considered to be covered by the
proposed restriction in the present wording.

0 Vehicle fuels based on ethanol could very well be considered to be ‘denatured
alcohols’, because they are mainly ethanol with another (set of) component(s),
which (among other effects) makes the product unfit for drinking. Both petrol and
methanol, which are vehicle fuels in their own right, can be used according to the
various accepted formulas in the EU to denature alcohol.

e Ethanol, used for direct ethanol fuel cells, if supplied as separate fuel supply to consumers
that use direct ethanol fuel cells, could probably be considered to be covered by the
proposed restriction in the present wording.

0 Itis assumed that ethanol for direct ethanol fuel cells will have to be denatured to
prevent the misuse as beverage (and the avoidance of taxes).

* Vehicle fuels formulated by mixing petrol with up to 10% ethanol and up to 3% of methanol,
in accordance to the Fuel Quality Directive 2009/30/EC, supplied to consumers via jerry cans
or fuel pumps might possibly be considered to be covered by the proposed restriction in the
present wording.

0 Denatured alcohol is a fuel for consumers, supplying this to the general public after
mixing with another type of fuel could be considered ‘indirect supply to the general
public of denatured alcohol’.

e Vehicle fuels based on methanol, e.g. M85 or M95, and fuels for direct methanol fuel cells
are probably not considered to be covered by the proposed restriction in the present
wording.

0 Methanol based fuels cannot be considered to be ‘denatured alcohol’, even if they
would contain a small percentage of ethanol.

The socio-economic effects related to fuel products mentioned above as being ‘intended to be
covered’ and ‘probably considered to be covered’ by the proposed restriction will be qualitatively
described in this SEA, while the possible influence related to the vehicle fuels that ‘might possible be
considered to be covered’ will be disregarded. No direct effects are expected on fuels based on
methanol itself.

Several other products can be supplied to the general public after formulating denatured alcohol
with other ingredients by either industry or professionals. These product e.g. include cosmetics and
personal care products and pharmaceuticals. For this SEA it is assumed that the production and
supply to the general public of such products will neither be restricted, nor affected by the proposed
restriction.

4.1 Asissituation
The ‘as is’ situation is not a static situation.

In the Annex XV restriction report, the Polish authorities describe a number of developments they
have observed that, in their view, are partly responsible for the need for a restriction.

According to the Annex XV restriction report, methanol poisonings due to the use of winter
windshield washing fluids by alcoholics in particular take place in the situation where a specific
country previously applied a restriction of methanol content in such fluids or where both fluids
without methanol and fluids containing methanol are placed on the market. The cessation of a
restriction in Poland in June 2010, according to the Annex XV report, resulted in a huge number of
poisonings with methanol that started in December 2011 and were reduced considerably when the
restriction was reintroduced in 2014.
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Furthermore, some Member States have a restriction on the use of ‘toxic’ substances in consumer
products. Because of the introduction of GHS for mixtures (June 1, 2015), the boundary for products
with methanol being ‘toxic’ has changed from 10% of methanol to 30% of methanol. Therefore in
these Member States it is now possible to add more methanol to the products, though this is only
legally possible if they obtain the methanol from another source of supply that a part of the life cycle
starting at the registrants of methanol (see below).

In Poland itself, a 2013 rule again restricted the use of methanol in consumer products
(http://isap.sejm.gov.pl/DetailsServlet?id=WDU20130001173) with a maximum concentration of 3%
of methanol. However, because the case for the EU restriction was largely based on Polish data in
the absence of a restriction, it was decided to calculate the ‘as is’ situation as if the Polish restriction
was not in force since September 2013.

Next to the introduction and or cessation of restrictions, also the REACH registration influences the
‘as is’ situation. In the past, the use of methanol in the relevant consumer products was not
maximised by any indication from the suppliers. However, in 2010 a large number of registrants of
methanol registered the substance and the Exposure Scenario in the Chemical Safety Report and the
extended Safety Datasheets (eSDS) provided by the registrants included a maximum concentration
of cleaning agents containing methanol in spray products of 5%. Such an Exposure Scenario is legally
binding, according to the REACH Regulation, unless the formulator makes his own risk assessment. It
is not expected that there is a large number of formulators that have made their own risk
assessment. Therefore, it should be the case that since the end of 2010 all windshield washing fluids
made by formulators that are supplied by registrants of methanol under REACH, only produce
products for the general public with no more than 5% of methanol. Any further new registrant in
2013 apparently has joined the joint registration, since no other registrations are reported on the
ECHA website. This will have further decreased the number of suppliers that do not deliver an eSDS
with a maximum of 5% for this use.

If the formulator buys the methanol from a supplier in a chain in which the methanol has not yet
been registered (until 2018 if < 100 tonnes/year), there is no eSDS and the formulator does not have
the obligation to limit the concentration of methanol. The vast majority of the methanol volume on
the market in the EU is from the registrants, but it is unclear what percentage of the methanol in
windshield washing fluids is supplied by registrants. In 2018 manufacturers and importers of lower
volumes of methanol also have to register and it is expected that most, if not all, of them will also
use the same Exposure Scenarios.

The general scenario for the ‘as is’ situation for windshield washing fluids can therefore be described
as follows.

1. Inthe past, the concentration of methanol in windshield washing fluids was restricted in
some Member States, but not in others. The maximum percentage of methanol could be as
high as 70% in some products if there was no restriction.

2. In places where the concentration was restricted, the drinking of these fluids may have been
considered a good alternative to legal alcoholic drinks by people dependent on alcohol with
low incomes

3. These misusers of products will probably not have experience negative effects from
methanol, due to the low methanol concentrations.

4. Some Member States have removed the restriction, leading to a part of the formulators, for
economic reasons, to use methanol instead of other deicing or freeze temperature lowering
solvents.

5. People that used to drink these products will not necessarily have been aware of this change
and continued to drink the products.

6. The result can be that there was an increase in number of poisonings due to the abuse of
these products.
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7. This increase of poisonings did make headlines in the news in some places, leading to people
used to drinking these products to become aware of the issue.

8. Some of the people that became aware of the issue will have decided not to drink the
products anymore, while others may have taken the risk, either knowingly, or when already
partly effected by other alcoholic drinks.

9. This will have resulted in a decrease of number of poisonings in these Member States with
former restrictions.

10. The renewed introduction of a restriction (as in Poland) will also have resulted in a further
decrease of the number of poisonings.

11. The introduction of the extended Safety Datasheets indicating a maximum of 5% of methanol
for cleaning agents for spray application for consumer products will have decreased the
number of products with a higher percentage of methanol.

12. This will have led to a decrease of methanol poisoning, because more product needs to be
drunk (compared to a product previously containing e.g. 70% of methanol) for poisoning to
occur.

13. In the future an even larger part of the methanol market will fall under the Exposure
Scenario prescribing the maximum of 5% of methanol in these products. This will reduce the
risks even further.

As can be seen, the ‘as is’ scenario, as described above, is not a static situation. The following
situation is expected:

* The vast majority windshield washing fluids contains no more than 5% of methanol.

¢ A minority of windshield washing fluids contains a (much) higher percentage of methanol.
The introduction of the eSDS prescribing a maximum of 5% of methanol (partly) counteracts the
effect of the removal or change of restrictions that are reported in the Annex XV restriction report.
Also the fact that poisonings are known to have occurred, also to the target group, will help to lower
the risks.

Market forces, of course, also influence the ‘as is’ situation. However, these cannot be predicted
with any degree of certainty and therefore no attempt is made to describe their possible effects on
the risk of methanol poisoning.

For denatured alcohol, the situation is largely similar to the situation for windshield washing fluids.
Most issues regarding restrictions and Exposure Scenarios are equally valid. However, the Exposure
Scenario for fuels used by consumers in the eSDS of methanol has a maximum methanol
concentration of 9% (i.e. higher than for products such as windshield washing fluids).

There are two basic types of denatured alcohol: completely denatured alcohol and partly denatured
alcohol. Completely denatured alcohol is available to the general public and is most stringently
denatured, which generally also means that the ethanol level is lower and the concentration of
denaturants is higher. Partly denatured alcohol should not be available to the general public. It has,
in general, a higher level of ethanol and lower concentration of denaturants. Also, the type of
denaturant may make it less easy to discover whether the product has been modified to create an
alcoholic beverage. Partly denatured alcohol is often called industrial alcohol or industrial spirit. In
the scope of this SEA, considering that partly denatured alcohol is not to be supplied to the general
public, the focus will only be on completely denatured alcohol.

A highly relevant aspect for completely denatured alcohol is the fact that there are a restricted
number of legal formulas, prescribed by Commission Implementing Regulation (EU) No 162/2013 of
21 February 2013, amending the Annex to Regulation (EC) No 3199/93 on the mutual recognition of
procedures for the complete denaturing of alcohol for the purposes of exemption from excise duty.
This Regulation describes the denaturing procedure employed in all Member States and the
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additional denaturing procedures employed in certain Member States. According to this overview,
denaturing with methanol is allowed in a number of Member States:

* lreland: 10% methanol

* Greece: 2% methanol

* Malta: 9.5% wood naphtha (mainly methanol)

* Netherlands: 3% methanol

e UK:9.5% wood naphtha (mainly methanol).
These Member States in some cases also allow other denaturing formulas without methanol and all
Member States allow the harmonised EU formula, which does not contain any methanol.
The maximum percentage of methanol in denatured alcohol in Europe should therefore be 10%.

A further difference between windshield washing fluids and denatured alcohol in general is that
windshield washing fluids may or may not contain ethanol as well as methanol, while denatured
alcohols are by definition ethanol with a fraction of other products to make the ethanol unfit for
drinking. Therefore, any abuse of denatured alcohol that contains methanol will lead to
simultaneous drinking of both ethanol and methanol. This may have a significant effect on the risk,
because ethanol is one of the detoxicants of choice in case of methanol poisoning. Therefore, it can
be expected that concomitant drinking of both alcohols is less hazardous than the drinking of
methanol as the only alcohol.

4.2 Situation with a restriction

The situation with an implemented restriction will lead to a maximum percentage of methanol in
windshield washing fluids and denatured alcohols of either 3% (original proposal Polish authorities)
or 1% (more stringent restriction)?, or another final chosen value, on the market in the EU. This will
have a number of possible consequences, that will be described below. These consequences may
not all be relevant for all actors in the same part of the life cycle of methanol or using the relevant
products.

The first relevant consequence is that some formulators of windshield washing fluids and denatured
alcohols in Europe will have to modify their mixtures to fit with the new restriction. The possible
scenario resulting from the implementation of a restriction could be described as follows.

1. Producers of windshield washing fluids and denatured alcohols will use substitute substances
in their products.
2. To do this, and to create a proper product, they may need to modify the mixing procedure.
3. The use of a modified product may have a number of effects:
a. Changed effectiveness of cleaning of windshields
b. Changed control of Legionella bacteria in windshield washing fluids in cars, possibly
leading to increased exposure of drivers and passengers and increase in cases of
Legionnaires diseases if the effect is negative
c. Changed effectiveness of cleaning parts/items with denatured alcohol
d. Changed effectiveness of burning of camping stoves and Primus stoves, leading to a
changed use rate of fuel
e. Modified need for cleaning or repair of windshield washing equipment, stoves and
vehicle motors, e.g. if the modified product leads to more contamination
f. Changed mileage for model vehicles or road vehicles at the same amount of fuel

% In our SEA the costs of a restriction to lower percentages are considered to be the same as those for a restriction to 1%;
the benefits are also expected to be very similar.
® |t is assumed that the substitution will be done in such a way that the risk of freezing in the equipment is not changed.
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g. Changed capacity and effectiveness of fuel cells.

4. Products may have an increased price. This may lead to a tendency to use less of the
products, specifically for windshield washing fluids. This will have a negative effect on the
visibility through the windshield and therefore increase the probability of road accidents due
to insufficient visibility.

5. Decreased effectiveness of cleaning of windshields (at the same use rate) may also lead to an
increased risk of road accidents, due to decreased visibility through the windshield.

6. Lower methanol content in these products leads to a lower number of methanol poisonings
caused by these products, unless a decrease of methanol content would lead to an increase
of volume used. That is not to be expected, because methanol is probably replaced by
ethanol or another alcohol giving similar effects searched for by the misusers. However, if
the product is perceived to be safe, due to low methanol content, or if users do not notice
any difference from products with only ethanol, this may also lead to increased misuse of
the products. This again may lead to an increase of alcohol poisoning and alcohol
dependency (because ‘safe’ products, much cheaper than legal alcoholic beverages are
available).

7. The effects that the people who misuse these products are longing for may be less than they
are accustomed to. This may make the turn to other products (legal alcohol or other
surrogate alcohol). If they turn to other surrogate alcohol, other negative health effects may
occur, depending on the components in that surrogate alcohol.

8. Perceived or real decrease in quality of windshield washing fluids may lead to increased
home mixing of products with methanol. This again may lead to health and environmental
hazards and accidents caused by methanol or other substances used.

9. The development and use of ethanol vehicle fuels based on ethanol (petrol, i.e. E10 and E85
or E95) may be negatively impacted, if methanol is a denaturant of choice for the alcohol in
these products and if supply to the general public of these fuels is affected by the restriction.

10. The development and use of direct ethanol fuel cells and the supply of denatured ethanol for
this purpose may be decreased. For fuel cells, the exact composition of the fuel is very
critical.

The chances that any of the mentioned effects will actually occur and the direction (increase or
decrease) and size of the effects will be further discussed in the paragraphs that follow.

4.3 Situation with addition of bitterants instead of a restriction

It has been proposed by some stakeholders to add bitterants as a deterrent to drinking these
consumer products, instead of restricting the percentage of methanol. The methanol content of the
products, in this situation, will only change due to similar factors as described in the ‘as is’ situation.
However, a bitterant will need to be added to the products. The foreseen effect is that people who
would be wanting to drink these products, instead of legal alcoholic beverages, would be deterred
by the very bitter taste and would at most try a little bit and not drink substantial amounts. The
addition of a bitterant will also have a number of possible effects, that are described in the scenario
below.

1. The producers of windshield washing fluids and denatured alcohols will have to add
bitterants to their formulas.
2. This may lead to a need to modify the mixing processes to ensure optimum mixing.
3. The use of a bitterant may have a number of effects, very similar to the effects mentioned at
the restriction situation:
a. Changed effectiveness of cleaning of windshields
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b. Changed control of Legionella bacteria in windshield washing fluids in cars, possibly
leading to increased exposure of drivers and passengers and increase in cases of
Legionnaires diseases if the effect is negative

c. Changed effectiveness of cleaning parts/items with denatured alcohol

d. Changed effectiveness burning of camping stoves and Primus stoves, leading to a
changed use rate of fuel

e. Modified need for cleaning or repair of windshield washing equipment, stoves and
vehicle motors, e.g. if the modified product leads to more contamination

f. Changed mileage for model vehicles or road vehicles at the same amount of fuel

g. Changed capacity and effectiveness of fuel cells.

4. Products may have an increased price. This may lead to a tendency to use less of the
products, specifically for windshield washing fluids. This will have a negative effect on the
visibility through the windshield and therefore increase the probability of road accidents due
to insufficient visibility.

5. Decreased effectiveness of cleaning of windshields (at the same use rate) may also lead to an
increased risk of road accidents, due to decreased visibility through the windshield.

6. The deterring effect of the bitterant may lead to less misuse of the products, with a resulting
decrease in number of methanol poisonings. An effect may also be that these people turn to
other (legal or surrogate) alcohols. If they turn to other surrogate alcohol, other negative
health effects may occur, depending on the components in that surrogate alcohol.

7. Perceived or real decrease in quality of windshield washing fluids may lead to increased
home mixing of products with methanol. This again may lead to health and environmental
hazards and accidents caused by methanol or other substances used.

8. The development and use of ethanol vehicle fuels based on ethanol (petrol, i.e. E10 and E85
or E95) may be negatively impacted, if the bitterant has an effect on the properties of the
fuels.

9. The development and use of direct ethanol fuel cells and the supply of denatured ethanol for
this purpose may be decreased. For fuel cells, the exact composition of the fuel is very
critical.

The potential types of effects of adding bitterant are similar to those of a restriction. However, the
chance that the effects actually occur as well as the direction and size of the effects may be
different.
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5 Health effects

The proposed restriction is being considered because of the perceived risks of health effects due to
misuse of the relevant consumer products by people that are ‘alcoholics’ (in more scientific terms:
dependent on alcohol). An important aspect of the Socio-Economic Analysis of the proposed
restriction is therefore the analysis of the change of this risk, i.e. the (expected) change of incidence
and severity of the health effects.

5.1 Type of health effects

Two types of health effects are the focus of the proposed restriction:

e Death as a result of acute poisoning

e Residual central nervous system effects, mainly visual impairment, after the acute poisoning

phase.

The main reason for the proposed restriction is, according to the Annex XV restriction report, the
occurrence of methanol poisoning resulting in deaths in a number of Member States. The possibility
of visual impairment is also mentioned, but is given limited attention.
For the scope of this SEA, it will be assumed that only the two health effect mentioned above are
relevant and that for central nervous system effects visual impairment is the most important and
common result. Both types of effects are considered as effects resulting from acute poisoning. A
possible result of acute methanol poisoning can also be recovery without remaining effects.
Any possible effects of chronic misuse that does not result in acute poisoning will not be taken into
account, because there is no information about such possible effects of prolonged misuse of this
kind of product.

Substitutes of methanol, other surrogate alcohols (e.g. isopropanol) and additives, such as
bitterants, may also have specific health risks. These will be disregarded in this SEA, i.e. it will be
assumed that the health impacts of substituting constituents are negligible in comparison of those of
methanol.

The risk of methanol poisoning due to misuse of consumer products by people that are dependent
on alcohol cannot be considered fully independent of the risks of excessive alcohol use itself. It is
therefore relevant to also put the risk of methanol poisoning in perspective of the risk of alcohol.
Furthermore, it may be relevant to put the risk methanol poisoning in perspective of accidental
poisoning risks in general.

5.2 Risks in the ‘as is’ situation

The Annex XV restriction report does not present a proper indication of the size and scope of the risk
of methanol poisoning due to the misuse of the relevant consumer products. The information
provided is rather limited. A relation between the presence or absence of a restriction of methanol
content in the products and the occurrence of methanol poisoning is suggested, but the data
supporting this relation are largely circumstantial.

A first aspect of the risk in the ‘as is’ situation is the fact that it appears to be mainly a risk in a
limited number of Member States. The Annex XV restriction report indicates: “The population who
faces the risk lives mainly in the northern and central parts of the EU, in the countries were people
prefer strong alcohols.” It is further mentioned that: “those people do not quit their habits coming
into other EU Member States and cases of acute poisonings with denaturated alcohol containing
methanol were noted also in Italy among people from countries of Central Europe.”
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Only a limited number of real data supporting the perceived risk is provided in the Annex XV
restriction report. These will be described below.

5.3 Poland

One piece of information indicates the results on methanol detection recorded during autopsies
performed to identify the cause of death of individuals found dead, who did not undergo
hospitalisation. Data came from 11 of 14 Forensic Medicine Centres in Poland. Presence of methanol
was confirmed in the following number of cases:

e 2009: 13 cases

e 2010: 12 cases

e 2011:79 cases

e 2012:90 cases.
Also four out of seven laboratories within acute poisoning centres that were requested to notify the
number of positive results of detecting methanol in blood of patients between 2009 and 2011
indicated a similar type of result:

e 2009: 33 cases

e 2010: 21 cases

e 2011: 84 cases.
The information in the Annex XV restriction report does not indicate whether the analysis methods
have changed over the years or whether perhaps attention to the possibility of methanol poisoning
has led laboratories to check more often for methanol poisoning. The results also do not indicate
whether the main cause of acute poisoning or death in the mentioned cases actually was methanol.
Only the presence of methanol was indicated. It has to be considered that alcoholic beverages also
can contain a small percentage of methanol. IARC monograph 96 (2010) indicates that wines can
contain 0.1-0.2 g methanol/L. Certain fruit spirits and grappa can contain up to 10 g methanol/L of
pure alcohol in these products, while brandies may contain up to 2 g methanol/L of pure alcohol
(IARC, 2010). Lachenmeier et al. (2007) also indicate that specifically fruit and marc spirits (both
legally and illegally distilled) can contain relatively high amounts of methanol. They report measured
levels of methanol in these spirits of up to 5.8 g/L (no major difference between the maxima of legal
and illegal products). Fruit liquors, such as Nalewka, are quite popular in Poland® and according to
Wikipedia, the authorities tolerate the officially illegal large-scale manufacture and sale of Sliwowica
tacka’, which is a plum bootleg drink, that probably also contains a relatively high amount of
methanol. The fact that methanol is measured in blood in poisoned people therefore does not
necessarily indicate that they have drunk a surrogate without ethanol or with a relatively high
percentage of methanol.
Finally, even a high amount of methanol in blood does not necessarily imply that the methanol is
resulting from drinking consumer products such as windshield washing fluids and denatured alcohol.
The use of bootleg alcohol, to which sometimes substantial methanol is added, can also be a cause
of methanol poisoning, as indicated in the Annex XV restriction report. The fact that there are about
1500 deaths due to alcohol poisoning each year in Poland (Wojtyniak et al., 2000) indicate that the
risk of alcohol poisoning is very high and since unrecorded alcohol is often used, the chances of
finding methanol (when added to the unrecorded alcohol) in blood are also high.

More detailed data are reported from the ‘Silesian Agglomeration’ for the period of 2010-2013. This
region contains around one-sixth of the Polish population. In total 102 poisonings were recorded.
Confirmed poisonings with windshield washing fluids are also reported and they make up 26 cases,
while 10 cases were reported to be caused by bootleg alcohol from the Czech Republic and 2 from

* http://www.tastingpoland.com/food/polish_fruit_liqueurs_nalewka.html
> https://en.wikipedia.org/wiki/Moonshine_by_country
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denatured alcohol containing methanol. Poisonings are reported to mainly occur in winter and this is
suggested to be caused by the sale of winter windshield washing fluids in that period. While this
data is suggestive of a relation between the supply of windshield washing fluids with methanol and
poisoning cases, there are a number of issues that make it difficult to analyse the actual relation
between methanol use in consumer products and effects based on these data. A number of these
issues is mentioned below:

e The data indicate ‘number of poisonings’, but they do not indicate whether these were
actually only methanol poisonings or whether also ethanol poisonings, with methanol
present, were included.

e Itis not presented how it was confirmed that windshield washing fluiding fluids were the
cause. In case of self-reporting or reported by relatives, there is a chance that the reporting
is not accurate or even biased. It is e.g. possible that drinking windshield washing fluiding
fluids is considered more acceptable than drinking bootleg alcohol and that therefore people
will tend to indicate windshield washing fluiding fluids. Another cause for inaccurate or
biased reporting could exist if people are only aware of windshield washing fluiding fluids as
a source of methanol and not of other sources and therefore conclude that methanol
poisoning must have been caused by drinking windshield washing fluiding fluids, even if it is
not sure that these have been drunk by the poisoned person.

* Most of the poisoning cases are not linked to specific products. Whether or not the same
ratio of causes as those for the ‘confirmed causes’ should be used, is not clear.

e While there were 102 total poisoning cases (Table D.1-4 in Annex XV restriction report), the
reported known and unknown causes together are for only 80 poisoning cases. Apparently,
the number of unknown causes is underreported in the descriptions, or there are other
known causes that are not reported. Table D.1-5 mentions 83 cases, including 3 cases
reported to be caused by chemical reagents or technical methanol. It is unclear why the
other 19 cases from Table D.1-4 have not been mentioned here.

e The fact that in winter (4th and 1* quarter of the year) the number of cases appears to
increase is not necessarily related to the sale or presence of winter windscreen fluids. First
of all, ‘all-weather’ or winter windshield washing fluids may be available throughout the
year. Furthermore, there are indications from studies that alcohol related poisonings also
occur more in winter and with lower temperatures. Wojtyniak et al. (2000), at a conference,
e.g. indicate that number of alcohol poisoning deaths was significantly increased in cold
months (except January). The risk of death was significantly and negatively associated with
temperature. Since methanol poisoning is related to alcohol poisoning, a similar relation
with temperature is to be expected.

¢ Some poisonings (two, to be precise) with denatured alcohol are reported. It is mentioned
that this is 96% technical alcohol which could be supplemented with as much as 50% of
methanol. While denatured alcohol may contain methanol, it is of course not possible that a
product contains both 96% ethanol and 50% methanol. If it is intended to be stated that 50%
methanol is added to a product consisting of 96% ethanol, this would not be a case of
‘denatured alcohol poisoning’, but a direct case of methanol poisoning caused by the use of
methanol as such. Furthermore, denatured alcohol produced in Poland or any of the
surrounding Member States should not contain methanol, so the denatured alcohol with
methanol is either illegal or has been imported from other Member States further away
from Poland.

These issues do not necessarily mean that the reported values are incorrect. However, it is clear that
there is some uncertainty around the numbers and what they actually imply for the relevance of
windshield washing fluids as a major cause of methanol poisoning.

While Poland reinstated a restriction on the methanol content of consumer products in September
2013 (http://isap.sejm.gov.pl/DetailsServlet?id=WDU20130001173), it was decided not to account
for this restriction in the main calculations and to act as if Poland did not have a restriction. This was
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done because the situation in Poland without a restriction was one of the major reasons for the
restriction proposal. Also, data on methanol poisoning in Poland are mainly from the years without a
restriction, as are data on methanol content of windshield washing fluids. However, in the
uncertainty analysis, a calculation of the situation with Poland as a Country with a restriction and
therefore a medium risk levels is done for comparison.

While there are indications that methanol poisoning increasingly occurred from 2009 to 2012 in
Poland, it has to be considered that alcohol poisonings have also increased very substantially over
the years. Actually, the number of ethanol poisonings as a percentage of overall poisoning cases has
increased considerably from 1970 to the 2000 as indicated by Kotwica et al. (2007). The percentage
of cases caused by ethanol and other alcohol (as percentage of total acute alcohol poisonings) is
represented in Table 10. The total number of acute poisonings also increases considerably over the
years, from 2946 in 1970 to 10,241 in 2000.

Table 10. Alcohol poisonings versus total acute poisonings in Poland over the decades (in percentage
of total acute poisonings).

1970 1980 1990 2000
Ethanol 7.3 7.5 19.02 29.9
Methanol 0.7 0.2 0.14 0.4
Ethylene glycol not registered yet 2.0 1.6 0.5
Other alcohols not registered yet 0 0.04 0.03
Total alcohols 8.0 9.7 20.8 30.8

5.4 Finland

Data from Finland is also included in the Annex XV restriction report. A report from Lapatto-
Reiniluoto and Ikdheimo (2012) and data from the Finnish Poison Information center is referred to.
This includes data on the number of fatalities caused by methanol poisoning in Finland in 1993-2012
(Table 11).

Table 11. Number of fatalities caused by methanol poisoning in Finland 1993-2012 as presented in
the Annex XV restriction report.

Year Number of fatalities
1993 5
1994 2
1995 8
1996 15
1997 18
1999 33
2000 46
2001 30
2002 25
2003 43
2004 26
2005 30
2006 12
2007 28
2008 15
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Year Number of fatalities
2009 30
2010 24
2011 19
2012 11

The report by Lapatto-Reiniluoto and lkaheimo (2012) contains more interesting data. It refers to
alcohol and surrogate alcohol related deaths in Finland in 2005-2010 as described by Vuori et al.,
2009 and 2012). This table (translated to English by the author) is given as Table 12.

Table 12. Alcohol and surrogate alcohol-related deaths in Finland in 2005-2010 (based on Vuori et
al., 2009 and 2012).

2005 2006 2007 2008 2009 2010
Ethanol 561 587 582 551 473 375
Methanol 36 16 39 20 35 24
Ethylene glycol 18 9 7 5 5 8
Isopropanol 1 0 1 1 0 1

Table 12 indicates a slightly higher number of methanol poisonings than Table 11 for the same years.
The reasons is not clear. Furthermore, it shows that death due to ethanol poisoning is much more
common than methanol poisoning. The number of ethanol poisonings in a year is between 13 and 37
times the number of methanol poisonings.

Both the Annex XV restriction report and the report by Lapatto-Reiniluoto and lkdheimo (2012)
indicate that the number of methanol poisonings has increased very substantially after windshield
washing fluids and anti-freeze agents containing methanol were no longer prohibited in Finland
(from 1995 onward).

The Annex XV restriction report also contains information on the volume of methanol in windshield
washing fluids on the market in Finland , as well as a presentation from Tukes, that includes
information on the number of windshield washing fluids containing methanol. Both pieces of
information come from the Finnish product register in 2013. Data on methanol poisoning fatalities,
volume of methanol in windshield washing fluids and number of windshield washing fluids
containing methanol on the market were combined by the authors in Figure 2. This Figure does not
show an increasing trend of methanol poisoning fatalities with the number of windshield washing
fluids containing methanol, nor with the volume of methanol used in such products. Actually, the
trend in number of fatalities, after a rapid and continuous increase from 1994 to 2000, appears to be
downward from 2000 onward, though with ups and downs. The volume of methanol in the
windshield washing fluids has been rather variable, with a high in 2011, followed by a low in 2012.
The number of windshield washing fluids with methanol appears to gradually increase from 2002
onward.

The relation between number of fatalities caused by methanol poisoning and the volume of
methanol in windshield washing fluids or the number of windshield washing fluids on the market can
also be presented differently. This is done in Figure 3 and Figure 4.
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Figure 2. Fatalities due to methanol poisoning versus methanol volume in windshield washing fluids
and number of windshield washing fluids containing methanol in Finland.
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Figure 3. Relation between number of fatalities due to methanol poisoning and volume of methanol
on the market in windshield washing fluids in Finland in the years 2002-2012.
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Figure 4. Number of fatalities caused by methanol poisoning in relation to number of windshield
washing fluids containing methanol on the market in Finland in the years 2002-2012.

Figure 3 clearly shows that there was no relation between the volume of methanol in windshield
washing fluids in a given year and the number of fatalities due to methanol poisoning in that year.
Figure 4 actually shows a trend of a lower number of methanol poisoning fatalities with an
increasing number of windshield washing fluids containing methanol in the same year.

The combined information does not support the relation between increase in methanol containing
products or volume of methanol and fatal poisonings, which is suggested in the Annex XV restriction
report. However, the development of methanol poisoning cases does fit the scenario where first an
increase in cases followed the change from products without methanol to products with methanol.
This can easily be caused by the fact that before 1995 windshield washing fluids were perceived to
be safe to drink (and contained a lot of ethanol) and that he change towards methanol was not
known to the people drinking these products until a substantial number of poisonings occurred.
When that happened, the misuse of these products may have decreased again, because people were
aware of the acute hazards, which could very well explain the trend of decreasing number of
methanol poisoning fatalities from 2000 onward.

5.5 Other Member States

There is a relatively large set of data from Poland and Finland, related to the risk of methanol
poisoning, though the relation with the products that are supposed to be restricted is not
unequivocal. However, there is much less information from other Member States.
The Annex XV restriction report mentions the following information:

e Lithuania: 11-30 methanol poisonings of which 5 fatalities per year in the last 10 years

* Estonia: 6 fatalities in 2006
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¢ Ireland: 10-19 methanol poisoning cases per year in 2008-2012, half of which affected
children

¢ Slovenia: one child poisoned in 2011 and one poisoning in 2012

¢ UK and Italy: “reported poisonings caused by windshield washing fluiding fluids or denatured
alcohols with methanol”; no numbers mentioned

e Austria, Netherlands, Cyprus and Malta did not record any methanol poisoning cases.

From the above Member States, Lithuania, Estonia and to a lesser extent Slovenia are among the
Member States where temperatures in winter are low and the use of windshield washing fluids with
high content of anti-freeze (alcohols) is expected in winter. This is not the case in Ireland, UK and
Italy. In Ireland and the UK, denatured alcohol containing a relatively large concentration of
methanol is common and might be the cause of poisoning. This could explain why half of the cases in
Ireland related to children. Accidental drinking of products by children, thinking they are nice drinks,
is however not targeted by the restriction proposal.

Stickley et al. (2007) present some information on alcohol poisoning deaths in Estonia, Latvia and
Lithuania, that may provide some perspective to the methanol poisoning cases in these Member
States. The last values are from 2001-2002. In Estonia there were 19.1 alcohol poisoning deaths per
100,000 inhabitants, in Latvia 8.0 per 100,000 and in Lithuania 12.4 per 100,000. According to
Eurostat, there were 1,358,850 inhabitants of Estonia in 2005, 2,249,724 in Latvia and 3,355,220 in
Lithuania. In all of these Member States the number of inhabitants decreased from 2005 to 2014.
Therefore, the values for2005 are assumed to be a conservative estimate for 2002 too. This results in
an estimated 259, 179 and 416 alcohol poisoning deaths in Estonia, Latvia and Lithuania
respectively. The percentage of reported methanol poisoning deaths in relation to alcohol poisoning
deaths in Estonia and Lithuania are therefore approximately 2.3% and 1.2% in Estonia and Lithuania
respectively (no data available on methanol poisoning in Latvia).

5.6 General accidental poisoning and alcohol use

Methanol poisoning cases do not occur in splendid isolation. The Member States where a lot of
methanol poisoning cases occur are apparently Finland, Poland, Lithuania, Estonia and Ireland.
However, the causes may be quite different in Ireland than in the other Member States.

Other Member States where a high number of cases might be expected are Sweden, Latvia and
Czech Republic, because these are also Member States with a culture of heavy drinking (beer and
spirits) and (very) low winter temperatures.

In 2010, the WHO published the ‘European Status Report on Alcohol and Health 2010’. In this report,
Estonia, Latvia and Lithuania are among the countries that have a low child mortality, but high adult
mortality. Poland is among the countries with a low child and adult mortality and the other
mentioned Member States are among the countries with a very low child an adult mortality.
Alcohol consumption is, according to this report, not very high in Sweden, Poland, Finland and
Slovenia, compared to other countries. At the top, regarding alcohol consumption in liters of pure
alcohol per year are Estonia, Czech Republic, Ireland and France. The report also indicates a ‘pattern
of drinking score’ per country. This score is strongly related to the alcohol-attributable burden of
disease. It does not reflect how much people (on average) drink but how they drink. Pattern of
drinking scores are increased by increasing:

e Usual quantity of alcohol consumed per occasion

e Festive drinking

e Proportion of drinking events when drinkers get drunk

e Drinking in public places.
The Pattern of drinking score is decreased by:

e Proportion of drinkers who drink daily or nearly daily
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¢ Drinking with meals.

A high score is more risky. The pattern of drinking score of the EU Member States, taken from the
2010 report, is presented in Table 13.

Table 13. Pattern of drinking score of EU Member States (WHO, 2010).

Pattern of drinking score®
1 (lowest risk) 2 3
Austria Bulgaria Croatia
Belgium Denmark Czech Republic
Cyprus Greece Estonia
France Finland
Germany Hungary
Italy Ireland
Luxembourg Latvia
Malta Lithuania
Netherlands Poland
Portugal Romania
Spain Slovakia
Slovenia
Sweden
UK

* The scores run from 1 (lowest risk) to 5 (highest risk), but none of the EU Member States has score
4 0or5.

A number of the Member States with a risky pattern of drinking, according to the website
Epianalysis, also belonged to the countries with the highest overall alcohol use. If measured in
overall liters of alcohol consumed per person, Estonia and Lithuania in 2012 were the countries with
the highest total alcohol use per person, followed by Germany, Finland, Czech Republic, Latvia and
Russia (https://epianalysis.wordpress.com/2012/02/28/alcohol/).

All of the Member States mentioned earlier as at risk for increased methanol poisoning due to
drinking habits and cold winter temperatures fall in Pattern of drinking score 3. However, some of
the Member States with Pattern of drinking score 3 do not have the cold winter temperatures that
will require a high amount of alcohols in windshield washing fluids (e.g. Croatia, Ireland and UK).

For Finland, one of the Member States with an apparent problem with methanol poisoning, some
other data are also interesting. Statistics Finland (2013) indicated that alcohol related deaths made
an upturn in 2012, after steadily increasing from 1970 to 2006 and decreasing from 2006 to 2011.
Hirschovits-Gerz et al. (2011) indicated that the Finns get heavily intoxicated more often than other
Nordic People. They compared the Finnish view on alcohol with that of people in Sweden, Canada
and Russia. They conclude that the Finns are aware of the gravity of alcohol problems in their
country. However, they are at the same time more optimistic than others about being to recover
from alcohol addiction by themselves. A cultural ambivalence towards alcohol consumption (general
worry, but self-change optimism) could contribute to the tradition of heavy binge drinking in Finland.

Another relevant issue is the fact that the total number of deaths due to accidental poisoning is also
high in a number of Member States where the risks of methanol poisoning are considered to be
relatively large. The European project Anamort produced a figure on poisoning-related deaths in an
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enlarged European Union (2008; see Figure 5). This figure clearly shows that the total accidental
poisoning related mortality is high in Finland, Estonia, Latvia and Lithuania and also rather high in
Poland. These are largely the same Member States where methanol poisoning appears to be a
problem. The data from the Anamort project have come from statistics from Eurostat. Data of
deaths in 2011 and 2012 from Eurostat for the Member States with data on methanol poisoning
have been compared with total deaths due to poisoning in 2011 and 2012. The result is given in
Table 14.

m AGE-STANDARDISED MORTALITY RATE BY ACCIDENTAL POISONING IN EUROPE IN 2005%

* Owing to missing data for 2005, the map included data for 2004 for Albania, 1998 for Belgium, 2001 for Denmark and 2003 for Italy.
Figure 5. Poisoning-related deaths in Europe in 2005 (Anamort, 2008).
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Table 14. Data on deaths due to poisoning in comparison with methanol poisoning cases in a number of EU Member States.

39 of 151

Member | Number of total | Number of total | Percent of fatalities | Number of fatalities | Number of cases of | Percent of fatalities
State deaths? deaths due to | due to poisoning | due to methanol (all | methanol poisoning | due to methanol
poisoninga’ from total methanol sources) from poisoning

2011 2012 2011 2012 2011 201 2011 2012 2011 2012 2011 2012
EU 4,872,714 | 5,015,435 12,597 12,954 | 0.259% | 0.266% - - - - - -
Estonia 15,252 15,481 280 351 | 1.836% | 2.301% 6” 6” - - 2.143% | 1.709%
Ireland 28,456 29,186 298 261 | 1.047% | 0.917% - - 159 159 - -
Latvia 28,613 29,120 119 178 0.416% 0.622% - - - - - -
Lithuania 40,506 40,478 459 447 | 1.133% | 1.104% 59 59 20" 207 | 1.089% | 1.119%
Poland 376,150 385,456 1,352 1,453 0.359% 0.386% 66° 144° 108° 258° 4.882% 9.911%
Slovenia 18,709 19,196 84 66 0.449% 0.353% - - 1 1 - -
Finland 50,428 51,581 721 648 1.430% 1.285% 19 11 - - 2.635% 1.698%

% Data from Eurostat; http://ec.europa.eu/eurostat/data/database
®) The number from 2006 has been used for Estonia
9 The average of the numbers from 2008-2012 is used for Ireland; half of these were children
9 The average value from the last 10 years is used for Lithuania
¢ The number for the Silezian Agglomeration is extrapolated to Poland by assuming that there are 6 times as many people and cases in Poland
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Figure 5 and Table 14 clearly show that the percentage of fatalities due to poisoning in Finland and
the Baltic states is much higher than in most other EU Member States. In Slovenia and Poland the
percentage of fatalities due to poisoning is higher than average in the EU. The methanol poisoning
cases mentioned in Table 4 are not necessarily caused by the use of surrogate alcohol. They include
all sources, including illegal alcohol that can be ‘extended’ with methanol on purpose.

It is plausible that alcohol dependent people want to use products that give a strong effect for a
limited price and without having to drink vast amounts. There is also anecdotal information that
alcohol dependent people prefer strong drinks, i.e. spirits. A number of studies on alcoholic
beverage preferences and drinking behavior suggest that the risk of becoming a heavy or excessive
drinker or of risky drinking behavior is higher for people that drink either spirits or beer than for
people that prefer wine (Dey et al., 2013; Grgnbaek et al., 2004). In a study by Baltieri et al. (2009)
spirit drinking alcohol dependent people show higher severity of alcohol dependence, higher craving
for alcohol, more frequent history of treatments for alcoholism, and lower income than the group of
beer preference drinkers. Their adherence to treatment for alcohol dependency was also lower than
for beer preference drinkers.
The alcoholic preferences of people in various EU Member States also vary. Popova et al. (2007)
indicate the following preferences for a number of relevant Member States:

e Czech Republic: beer

* Estonia: beer/spirits

* Latvia: spirits

* Lithuania: beer/spirits

* Poland: beer/spirits

» Slovakia: beer/spirits

* Slovenia: beer

* Mediterranean countries: wine

e Nordic countries (including Finland): beer

* Rest of EU: beer.

Lang et al. (2006) studied the composition of unrecorded alcohol used by people attending a soup
kitchen in the second largest city of Estonia. Products were included that were easily available and
identified by a number of people as commonly drunk. The products considered relevant in Estonia
were medicinal alcohol, aftershaves eau de cologne and similar products, illegal alcoholic beverages
(‘moonshine’) and fire lighting fuel. The ethanol content in the illegal alcoholic beverages was
between 32 and 53% and the other products had higher ethanol contents, but were not always
drunk undiluted. Methanol was not found in any of the products. In another study in Tallinn, Estonia,
both key informants and 33 alcohol abusers were interviewed regarding the use and availability of
unrecorded alcohol. The results indicated that primarily illegal alcoholic beverages, aftershaves and
fire lighting fuels were used by the alcohol abusers (Parna et al., 2007). In Belarus, unrecorded
alcohol use by alcohol dependent persons was recently studied. An illegal alcoholic beverage called
Samogon wat most widely used, followed by counterfeit vodka and homemade wine. Only around
11% of the alcohol dependents used surrogates. The most used surrogates were medicinal products
with a high amount of alcohol and industrial spirits sold under the guise of licensed alcohol
(Razvodovsky, 2015). A study in Russia among participants of alcohol misuser treatment in-patient
services in Novosibirsk studied the use and drinking patterns of these people. They all reported
drinking vodka and diluted industrial spirit and about half also drank wine and beer. Medicinal
tinctures with high ethanol content. Bath tonics and eau de cologne were also used. All surrogate
alcohol products had a concentrations of ethanol higher than normal vodka (60-95%). Most
respondents dilute these products by half, but some dilute them with beer or drink some products
undiluted (Bobrova et al., 2009).
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Based on the available data, it can be concluded that in Eastern Europe, people with a heavy or
excessive alcohol use or that are alcohol dependent often drink unrecorded alcoholic beverages of
which a part is surrogates. Strong drinks are clearly preferred. Based on the studies on the relation
of alcohol dependency and preference of alcoholic beverages, it is therefore expected that severe
alcohol dependency with a risk of heavy drinking and surrogate alcohol use is higher in countries
where spirits are among the preferences, i.e. Estonia, Latvia, Lithuania, Poland and Slovakia. Spirits
are not the preferred drink in Finland. However, Finland is among the countries with a relatively high
tendency of people to get heavily intoxicated (see Hirschovits-Gerz et al., 2011) and that is, of
course, more easily achieved when drinking strong drinks.

In relation to the problem of methanol poisoning in alcohol dependent people drinking surrogate
alcohols, the findings of Martensson et al. (1988) may be relevant to consider. They studied clinical
and metabolic features of ethanol-methanol poisoning in chronic alcoholics in Sweden. Most of the
84 patients studied had drunk 1-2 Liter of cleansing solution that typically contained 5% of methanol,
mixed with at least 90% ethanol, according to statutory requirements in Sweden since 1978. They
discovered that patients with a high initial alcohol content (on admission to hospital), though they
also can have a high methanol content, may not have traditional signs of methanol poisoning. They
do not develop the typical formate-induced metabolic acidosis. This was consistent with the fact that
methanol metabolism was (slightly) inversely related to ethanol content at admission. And the
methanol concentration on admission was significantly inversely related to the ethanol
concentration when the lowest base excess value was measured. The result is that the methanol
concentration stays relatively high, in the period that ethanol is metabolised, but without the
adverse methanol effects. Their conclusion is that there are two groups of patients: those with
classic acute methanol intoxication and chronic alcoholics who misuse methanol/ethanol mixtures.
The last group does not necessarily have to be treated with the same therapy as the first group.

The use of other liquids instead of legally produced and sold alcoholic beverages, also called
‘unrecorded alcohol’ is one of the methods to spend less money, because legally produced and sold
alcohol is expensive, due to taxes. Unrecorded alcohol consists of illegally sold alcoholic drinks, or
‘bootleg alcohol’ and surrogate alcohol, i.e. liquids sold legally for other purposes than drinking. In
general, compared to other parts of the world, the percentage of unrecorded alcohol of the total
volume of alcohol drunk is low in Europe. However, according to Anderson and Baumberg (2006),
the percentage and amount of unrecorded alcohol drunk is high in Eastern Europe, including
Bulgaria, Romania, Slovenia, Poland, Estonia, Slovakia, Latvia, Lithuania and Hungary, with Latvia
being the Member State with both the highest total amount and the highest percentage of
unrecorded alcohol. More moderate percentages of unrecorded alcohol are used in Norway,
Sweden, ltaly, Greece, Finland, the UK and Denmark, while the other Member States have a low
percentage of unrecorded alcohol.

Factors that lead to a shadow economy in which unrecorded alcohol is used include high taxes and
social security payments, low tax morale, complex tax systems, low Gross Domestic Product, weak
institutions and corruption. The affordability of alcohol appears to be the key determinant behind
the supply and demand for smuggled and counterfeit alcohol. Affordability is low in some countries
due to low incomes (e.g. Eastern Europe) and in others because of high alcohol duty (e.g.
Scandinavia). The price of alcohol in neighboring markets also influences rates of unofficial
consumption (Snowdon, 2012).

5.7 Overall view on the risk of methanol poisoning in relation to other factors
The risks of methanol poisoning is clearly not the same in all EU Member States. Many factors

appear to be related to this risk, either in a causal relationship or statistically related due to
common factors. Of course, the availability of methanol containing liquids is one factor. However, it
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is not very clear whether the availability as such is a major factor. A number of relevant factors are
summarised below:
e There is very limited detailed data on methanol poisoning in Europe, outside of Finland and
Poland; data from other member states is of very low quality
* Methanol poisoning appeared to increase in Finland and Poland after a restriction on
methanol in consumer products was removed
e After a couple of years, methanol poisoning decreased again in Finland, without a decrease
in availability of methanol containing products; the number of methanol containing products
was actually negatively related to the number of products containing methanol
e Member States that are reported to have relevant methanol poisoning have a number of
issues in common:
0 They tend to be situated around the Baltic Sea.
0 They have a much higher number of fatalities due to all accidental poisoning, in
relation to total deaths, then the rest of the EU.
= Also for example, in Finland, ethanol poisoning is 13 to 37 times more
prevalent than methanol poisoning.
0 They share a rather high Pattern of drinking score of 3, i.e. a more risky drinking
behaviour than most other Member States.
0 A high percentage and amount of the alcohol used is unrecorded alcohol, except for
Finland, where this is a medium percentage and amount.
0 They have winters with (very) low temperatures and therefore potentially high
concentrations of alcohols are needed in winter windshield washing fluids.
0 Affordability of legal alcohol is low and they are close to countries where cheap
alcohol is available (non-EU countries, such as Russia).
0 Most of them have a preference for spirits or for beer and spirits and none of them
has a preference for wine.
0 They have a high prevalence of acute ethanol poisoning deaths, which is much higher
than the prevalence of methanol poisoning.

Because of these reasons, any data on incidence and effects of methanol poisoning in the Member
States that are reported to have relevant methanol poisoning should not be extrapolated to other
EU Member States. On the contrary, there are reasons to assume that any methanol poisoning issue
due to drinking of surrogate alcohol is largely limited to the small number of Member States around
the Baltic sea: mainly Finland, Estonia, Latvia, Lithuania, Poland.

Reports from other Member States either are very vague or do not appear to be related to the issue
in these Member States, because they largely relate to accidental drinking by children (e.g. the
reports from Ireland).
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6 Risks of methanol poisoning due to drinking windshield washing
fluids or denatured alcohols

6.1 Preliminary assessment of the risks of methanol poisoning

There are, of course, no very detailed data on the effects of methanol in relation to the amount of
methanol ingested. The Annex XV report suggest that the minimum lethal dose of methanol in
humans by the oral route is 0.3 g/kg bw. Therefore, a concentration of 0.5% of methanol in
windshield washing fluid would require drinking more than 5 liters, while a concentration of 3%
methanol in the products would require around 880 ml.

According to Finnish comments, this calculation did not sufficiently take into account the density of
the product and substances. They calculate a necessary volume of windshield washing fluids of 4.4
liter at 0.5% methanol and around 740 ml at 3% methanol. They also take as a minimum oral dose
for permanent visual defects a dose of 0.05 g/kg bw. This would lead to a minimum volume of
windshield washing fluid needed to cause permanent visual damage to be around 3.7 liter at 0.1% of
methanol and 123 ml at 3% of methanol.

The calculations in the Annex XV restriction report and the Finnish comments are for minimum lethal
oral dose and minimum oral dose causing permanent visual damage. The validity of these minimum
doses is questionable. The references used to support these values are vague and very old.
Specifically the validity of the minimum dose for permanent visual damage is highly uncertain and
probably very conservative. In general, cases of visual impairment are only reported in patients
treated for acute poisoning, that have similar symptoms at the start as those that do not survive.
There are no proper relevant data supporting the occurrence of visual impairment after much lower
doses than the minimum lethal dose. Furthermore, not all people will have these effects (death or
remaining visual impairment) at the minimum doses. And the risk increases with increasing dose, i.e.
with either increasing percentage of methanol in the products and/or with increasing amount
consumed (in a short period).

According to the Annex XV restriction report, the cases of methanol poisoning in Finland and Poland
could be related to the use of products with concentrations of methanol up to 40% (Poland) or even
60% (Finland). In 2012 there were 44 windshield washing fluids containing methanol on the Finnish
market and 39 of these contained 23 - 70% of methanol showing no change on the market (Finnish
Chemical Products Register 2013). Based on the fact that most windshield washing products should
contain no more than 5% of methanol, it they are produced using methanol from the registrants of
methanol, the high number of products with higher percentages of methanol suggest that the
enforcement of REACH in Finland could be improved, unless, of course, for some reason most
windshield washing fluids are made with methanol that is not from registrants under REACH.
Nevertheless, if producers of windshield washing fluids would adhere to the prescribed maximum
percentage of methanol of 5% and if the methanol poisoning cases are indeed related to drinking
windshield washing fluids (which is not certain), it would be expected that the number of methanol
poisoning cases would decrease, possibly considerably.

The risk of methanol poisoning can be lowered by proper treatment. Haemodialysis combined with
treatment with either ethanol or fomepizole are the preferred methods to treat methanol poisoning.
Sturkenboom et al. (2009) consider that ethanol is still the antidote of choice, because of a lack of
availability and the high price and side effects of fomepizole. Ethanol is effective, because
endogenous alcohol dehydrogenase has a higher affinity to ethanol than to methanol. Alcohol
dehydrogenase is responsible for the conversion of methanol to formaldehyde, which in turn is
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converted to the toxic metabolite of formic acid, that is the metabolite that actually leads to the
effects of methanol poisoning.

The study by Martensson et al. (1988) provides indications that concomitant consumption of large
amounts of ethanol with relatively large amounts (but much less) methanol is not as harmful as
drinking similar amounts of methanol alone. Therefore, it is logical to assume that drinking of a
combination of ethanol and methanol, as in denatured alcohol, will require a much higher volume of
product drunk (and a much higher volume of methanol too) to lead to the same level of methanol
dependent effects. How much more methanol would be needed to lead to the effects if methanol
and ethanol are used in combination is not known.

According to a New Zealand government source, the minimum lethal ethanol dose is around 5 to 8
g/kg bw.° This is 16-26 times the mentioned minimum lethal dose for methanol in the absence of
ethanol. However, in denatured alcohol, the percentage of methanol is usually less than 10%. This
implies that when people die as a result of drinking denatured alcohol, there is a good chance that
the actual cause is either ethanol poisoning or a combination of ethanol and methanol. Therefore, in
cases of methanol poisoning reported to be caused by drinking denatured alcohol, ethanol poisoning
probably also plays a role. Similarly, if a restriction for windshield washing fluids would lead to
combinations of ethanol and methanol being used, any acute poisoning might partly be caused by
ethanol and partly by methanol.

6.2 Detailed assessment of the risk of methanol poisoning due to drinking windshield washing
fluids

Based on a study of available data on methanol toxicity, toxicologists from the methanol consortium
for registration under REACH concluded that a reasonable minimum dose for acute lethality and
visual effects would be 0.5 g methanol/kg bw in case there is co-exposure to ethanol or isopropanol.
For situations without co-exposure, 0.4 g/kg bw would be sufficiently protective. This was based on a
NOEL for lethality and visual effects based on a study involving 84 persons that fit the target
population of the proposed restriction and products at 5% methanol and 90% ethanol were abused
(Martensson et al., 1988). This study is much more reliable than data from very old case studies,
where reported amounts were vaguely described as ‘one or two teaspoons’ and where reported
data are extremely uncertain and sometimes contradictory. The conclusions from Martensson et al.
(1988) are supported by PBPK modelling by the experts of the consortium.

Based on the assumption that alcohol dependent people belong to the general population and have
an average weight of 60 kg, the threshold of 0.4 g/kg bw translates into a total threshold amount of
24 g methanol. This equals 30 mL methanol (assuming a density of 0.8 g/ml as provided in the
REACH dossier). This volume of methanol would be reached by drinking the following volumes of
surrogate alcohol product, related to volume percentage of methanol:

e 40% methanol (v/v): 75 mL

e 10 % methanol (v/v): 300 mL

* 3% methanol (v/v): 1000 mL

* 1% methanol (v/v): 3000 mL

e 0.1% methanol (v/v): 30,000 mL.
These volume thresholds will be used as the basis for calculating the decrease in risk due to a
restriction at a certain concentration. That decrease in risk will be further used in the calculation of
the socio-economic benefit of the proposed restriction.

6 http://www.alcohol.org.nz/alcohol-its-effects/health-effects/alcohol-poisoning; based on: Lohr, R. H. (2005). Acute
alcohol intoxication and alcohol withdrawal. In R. M. Wachter, L. Goldman & H. Hollander (Eds.), Hospital medicine (2nd
ed.). Philadelphia: Lippincott Williams & Wilkins.
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To estimate the potential for benefit by the proposed restriction, the starting risk must first be
established. A theoretical option to calculate such a risk would be as follows:
e Start with the number of alcohol dependent persons
e Multiply by the number of occasions of drinking
e Multiply by the fraction of cases where drinking involves surrogates (i.e. products containing
alcohols not intended for drinking)’
e Multiply by fraction of surrogates being windshield washing fluids (or denatured alcohols)
e Multiply by the fraction of windshield washing fluids containing methanol
0 Giving higher weight to high concentration methanol than low concentrations
e Multiply by the amount drunk per occasion
e Multiply with the fraction of cases where the amount of methanol will lead to death or

lasting visual effects.

In such calculations, several factors, including e.g. the availability of methanol containing windshield
washing fluids, need to be varied per Member State, because of large differences between the
Member States in various factors. Due to the lack of data on most of the factors above, a calculation
done in this way will be extremely uncertain. The availability and certainty of information is

indicated in Table 15 below.

Table 15. Information on factors that influence the risk of methanol poisoning due to abuse of
windshield washing fluids.

Type of information

Availability and certainty

Resulting values (estimates)

Number of alcohol

dependent persons

Available for some MS, but not for
all; also, methods of defining what
an alcohol dependent person is
vary

Around 2 - 7%

Number of occasions of | No data; rough estimates may be | Once per day
drinking possible
Fraction of cases surrogates | Some information from some | In some countries up to 20%

are used

countries (inside or outside EU);
will vary between countries,
based on availability of legal
alcohol and other products

‘unrecorded’ alcohol, ie. no
taxes paid; more than 99% is
not surrogates

Fraction of surrogates being
windshield washing fluids
(WWF)

Very limited information from
some countries (inside or outside
EV)

Available information from
Eastern European countries
suggests windshield washing

fluids is a very, very minor
fraction (e.g. less than 1%) of
surrogates used

Fraction of WWF containing
methanol

Highly variable in EU, from 0% in
many MS to a relatively high
percentage in e.g. Finland

In Finland e.g. 50%, but in

Netherlands close to 0%

Fraction of methanol in

WWEF

Highly variable, varies from MS to
MS and from product to product

From 0% to 60%, very skewed
towards 0%; Where high
percentages in the past,
tendency to lower percentages
due to REACH

’ Bootleg alcohol is not a surrogate, because it is intended for drinking.
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Type of information Availability and certainty Resulting values (estimates)

Amount drunk per occasion Limited data from some studies 1 — 2 Liter of alcohol containing
product

Fraction of cases leading to | Limited data from some studies, | Severe cases (i.e. hospitalized):

death or remaining visual | but only from very severe cases ca. 30% fatal and ca. 30% visual

effects impairment

The lack of data and uncertainty in the available data is so high that it is considered irrelevant to
make any calculations using this approach. The major missing information is that on fraction of
drinking occasions in which surrogate alcohols is used, fraction of windshield washing fluids in
surrogate alcohols and, above all, the fraction of cases leading to a certain effect (i.e. the dose-
response relationship).

Because this approach cannot reasonably be used, another approach to calculate and compare the
risks in the scenarios is needed. This approach is based on available information on actual cases
where poisoning was considered to be due to methanol in windshield washing fluids. The number of
cases where denatured alcohol was supposed to be the source is very, very low and furthermore,
the prevalence of denatured alcohol with methanol in the EU is already very limited. Also, denatured
alcohol by definition contains mainly ethanol, which is an antidote to methanol poisoning.
Therefore, denatured alcohol will be disregarded in the calculations as serious source of risk of
methanol poisoning.

6.3 Risk of fatal poisoning

The approach used to estimate the risk will be as follows.
* Member States are divided in a number of risk groups:
0 High risk group: Member States around the Baltic Sea that share a number of risk
factors:
= High alcohol risk score of 3
And at least two of the following three factors:
= High fraction of windshield washing fluids with high methanol content
= High or medium/high general poisoning rate (above 4 per 100,000 poisoning
related deaths, age standardized (Anamort, 2008)
= Preference for spirits or for spirits and beer as alcoholic drink
0 Medium risk group: Member States with a number of the above risk factors, but not
all
0 Low risk group: Member States with hardly any of the risk factors.

There is no complete knowledge on the fraction of windshield washing fluids with methanol (or with
high percentages if methanol) in various EU countries. The available information is presented in
Table 16.
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Table 16. Available information on methanol in windshield washing fluids.
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Country

Number of WWF with concentrations of methanol

Remarks

No methanol

<3%

3-10%

>10%

Netherlands
/ Belgium

11/13 =85%

1/13 =8%

Quick review of SDS; one
product with methanol,
concentration unknown

Finland

96/138 =
70%

38/134 =
28%

Uuksulainen et al., 2009
and updates of the
information in the
consultation (134
products with ethanol, 38
with methanol; assumed
all > 10%)

Norway

>99.99%

<0.01%

Consultation on
restriction proposal

Sweden

100%

methanol only allowed at
< 5% of ethanol content;
Regulation (1998: 944); 7
SDS, all < 0.1% methanol

Austria

11/15=73%

4/15 =27%

4/15 have > 50 mg
methanol/Liter in 2007
(http://www.konsument.
at/auto-
transport/scheibenfrosts
chutzmittel?pn=1)

Germany

100%

Eight products for winter,
all ‘without toxic
substances’;
http://www.autozeitung.
de/scheibenreiniger-
test#

France

12/19 =63%

2/19=11%

3/19=16%

2/19=11%

Quick check of SDS and
product information (19
products)

United
Kingdom

11/19 =58%

4/19=21%

2/19=11%

2/19=11%

Quick check of SDS and
product information (18
products)

Poland

6/31=19%

8/31=26%

3/31=10%

14/31 =45%

Article in Polish carweek
publication with test of

Czech
Republic

4/9 = 44%

4/9 = 44%

1/9=11%

Article in Czech website
on test of windshield
washing fluids
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Country Number of WWF with concentrations of methanol Remarks
No methanol | <3% 3-10% >10%
Estonia 1/3 1/3 An article on a website

states that in a test only
one product without
methanol;
http://www.aripaev.ee/b
log/2013/12/24/klaasipe
suvedeliku-sisu-
maaravad-kauplused;
one product information
no percentage

Bulgaria 5/5 = 100% Quick check of SDS

Based on these data and extrapolating to other Member States, the following estimates are made:

e Relatively high number of products with high methanol content (> 10%) could be found in
Finland, Poland, Estonia, Latvia and Lithuania; assumed distribution: 20% no methanol, 20%
< 3%, 20% 3-10% and 40% > 10%

e Some products with high percentage and mostly lower percentage in France, UK, Ireland,
Czech Republic, Slovakia, Slovenia, Bulgaria, Hungary, Croatia, Romania, Italy; assumed
distribution: 70% no methanol; 10% < 3%; 10% 3-10% and 10% > 10%

* Other countries: only low percentages of methanol; assumed distribution: 90% no methanol,
10% < 3%.

Countries around the Baltic sea have been grouped with Finland and Poland. Other Eastern
European countries have been grouped in the middle category, because of their closeness to these
countries with relatively high numbers of products with high methanol content. Ireland has been
grouped with UK, because of the similarities in culture. Most countries in West Europe and South
Europe are considered to have low percentages methanol, because of the lack of very cold winters.
However, Italy has been grouped in the middle category, because of the large population in the
Northern regions close to the Alps.

The above data on products are largely for a situation where the reduction of methanol (to 5%) in
these products due to the REACH dossier of methanol has not yet been implemented.

The Member States with an alcohol risk score of 3 are presented in Table 17 with their scores for the
other factors.

Table 17. Member States (and Norway) with a high alcohol risk score of 3 and their score on other
risk factors.

Methanol General poisoning deaths / | Preference for
containing WWF | 100,000 spirits/beer+spirits
group

Croatia Middle Low/medium Wine

Czech Republic Middle Medium Beer

Estonia High High Beer/spirits

Finland High High Beer

Hungary Middle Low/medium Wine

Ireland Middle Low Beer

Latvia High High Spirits

Lithuania High High Beer/spirits
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Methanol General poisoning deaths / | Preference for
containing WWF | 100,000 spirits/beer+spirits
group

Poland High Medium/high Beer/spirits

Romania Middle Medium Wine

Slovakia Middle Medium Beer/spirits

Slovenia Middle Low Beer

Sweden Low Medium Beer

United Kingdom Middle Low/medium Beer

Norway Low Medium/high Beer

Finland, Estonia, Latvia, Lithuania and Poland score rather high on all

three factors. These are

therefore considered to be countries with a high methanol poisoning risk due to windshield washing
fluids. Bulgaria, Croatia, Czech Republic, Hungary, Ireland, Romania, Slovakia, Slovenia and UK are in
a middle group and considered to have a medium risk for methanol poisoning due to windshield
washing fluids. All other EU Member States and Norway are considered to be at low risk for
methanol poisoning due to windshield washing fluids.

Numbers of methanol poisoning cases have been reported by some Member States. These are
presented in Table 18.

Table 18. Number of methanol poisoning cases reported in the scope of the preparation of the draft
restriction proposal.

Country Total number Number of Number Remarks
methanol fatal cases related to
poisoning cases windshield
per year washing fluids
Poland 79-90 cases in No information | Only ‘presence of
2011 and 2012 methanol in blood’
_____________________________________________________________________________________ indicated |
Poland, 102 over 2010- 51 over 2010- 26 cases (not Also 42 in four years of
Silesian 2013 = 26 per 2013 =13 per per se fatal) unknown sources = 11 per
Agglomeration | year year over 2010- year
2013 =7 per
_________________________________________________________________ Year ]
Poland, 156 per year 78 per year 42cases (not Assuming Polish
extrapolated per se fatal) population is six times
from Silesian per year Silesian Agglomeration
Agglomeration and risk is equal
Finland * 456 from Stated to be
1993-2013) = ‘almost all
22/year caused by
* 245 from consumption
2003-2013 = of windshield
22/year washing fluids’

*37 from 2011-
2013 =12/year
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Country Total number Number of Number Remarks
methanol fatal cases related to
poisoning cases windshield
per year washing fluids
Lithuania 11-30 per year, 5 per year, last Caused by windshield
last 10 years =15 | 10 years washing fluids and
per year mixtures to remove paint
Lithuania 2013: 18 cases 2013: 2 fatal No information | Large number of cases of
2014: 23 cases 2014: 4 fatal ‘alcohol unspecified’
Estonia 6 in 2006 Caused by liquids
containing methanol
Ireland 10-19 annually Half affected children
from 2008-2012
Slovenia 1lin2011and1 1 child using car model
in 2012 fuel and one unidentified
sources
Norway 51 (2007-2008) 10 (2007-2008) | None Practically no methanol in
due to bootleg due to bootleg windshield washing fluids
alcohol alcohol
Sweden 686 inquiries on 1 successful None Half of requirements on
products suicide attempt fuels, other half on
containing (2005-2014) solvents and ‘other
methanol (2005- products’
2014)
Denmark None No methanol in
windshields washing fluids
Belgium 80 calls ingestion | No information | 10 (2008-2014)
methanol (2008- of which 3
2014) suicide
attempts and 7
accidents
(productin
wrong
container) =
1.4/year
Austria None
The None
Netherlands
Cyprus None
Malta None

Only in four countries (Finland, Lithuania, Poland and Belgium) there are actual indications of
poisonings and fatal poisonings with methanol caused by the use of windshield washing fluids. For
Belgium, most cases related to accidents, where products were transferred to another container
than their original container. In many cases, the sources of methanol were not reported. Other
sources than windshields washing fluids that are reported are bootleg alcohol, car model fluids,
solvents and paint removers.

In the Silesian Agglomeration in Poland, the number of total methanol poisoning cases were
exceptionally high, compared to all other data. Extrapolation to the full Polish population suggests
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that 5-10% of all poisoning deaths in Poland are caused by methanol, while in Finland, Estonia and
Lithuania only 1-3% of all poisoning deaths appears to be caused by methanol.

In Finland, the sudden increase in cases between 1995 and 2000 was followed by a decrease to
levels similar to 1995 from 2000 to 2014.

6.3.1 Fatal poisoning risk in the ‘as is’ situation
Based on these data, it is very difficult to estimate the risk of methanol in windshield washing fluids
in the ‘as is’ situation. It is clear that Finland and Poland appear to be really high risk countries, while
other countries are much less clearly at a high risk. It is also clear that taking all ‘poisoning cases’ or
‘inquiries related to ingestion of methanol’ as indicating a risk due to windshield washing fluids
would lead to an enormous overestimate. The Finnish and Polish cases that are considered to be
related to methanol in windshield washing fluids are on average 22 and 42 cases per year. The
Finnish cases are all fatal cases, while the Polish cases are fatal and non-fatal cases. If for Poland the
same percentage of fatal cases is estimated from windshield washing fluids as for Polish methanol
poising cases general, the number of fatal cases from windshield washing fluids would be about half
of the total cases = 21 cases.
A conservative, high end estimate for the risk of fatal methanol poisoning cases, based on these two
values from Finland and Poland, for high risk countries can be calculated, assuming that the risk is
proportional to the number of inhabitants in the high risk countries. For Finland and Poland the
number of fatal cases per million inhabitants due to drinking methanol containing windshield
washing fluids in a period where there was high methanol content is estimated as:

e Finland: 22 cases on 5,451,270 inhabitants (2014 value) = 4.036

e Poland: 21 cases on 38,495,659 inhabitants (2014 value) = 0.546.
It is assumed in the calculations that the average high risk country risk is the average of these two
values = 2.291 fatal case per million inhabitants.
For medium risk countries, this estimate would be far too high. The Annex XV report states: “UK and
Italian partners of the Bureau for Chemical Substances also reported poisonings caused by
windscreen washing fluids or denaturated alcohol with methanol .” However, no real data has been
provided. Personal communication by an expert of the UK National Poisoning Information Services
indicated that actually no fatal methanol poisoning cases were observed from 2012 to 2014 due to
windshield washing fluids and that only very few cases with more than minor effects were observed.
Based on this and on the lack of relevant indications of risks of drinking windshield washing fluids
with methanol from any of the other medium risk countries, it is assumed that the risk in these
countries is at most 1/10™ of the risk of the high risk countries. The risk in low risk countries is
assumed to be negligible, largely due to the fact that an estimated 90% of windshield washing fluids
has less than 0.1% of methanol (i.e. no methanol, except as an impurity) and due to the lack of other
risk factors, the incidence of methanol poisoning due to abuse of windshield washing fluids is
negligible.

The above estimation is expected to be a very worst case estimation. The values are very much
influenced by the peak of cases in Finland around the year 2000. A more realistic estimate also
needs to take into account the decrease in Finland in cases since 2000 and the effect of lowering the
methanol content of the methanol dossier and the Exposure Scenarios resulting from the REACH
Regulation (assuming it is sufficiently enforced).

Therefore, as a realistic estimate, the risk for the high risk countries is based on clearly lower
methanol content in the products, starting from 2010 onward. Whereas the high estimate is related
to an estimated 40% of windshield washing fluids containing more than 10% of methanol (see
above), it can be assumed that the result of REACH after some years of implementation will be that
most products will contain less than 5% of methanol and perhaps up to 10% will still contain
methanol at more than 10% concentration. It is assumed that this will lower the risk by a factor of 2.
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For the other countries the risk is assumed to not be impacted by the methanol REACH Exposure
Scenario, because the fraction products with methanol content higher than 5% is already low.

A low estimate of the risk assumes that the risk in the high risk countries is further reduced, due to
the assumption that the knowledge on severe cases will deter the drinking of the products and due
to the Exposure Scenario of methanol, restricting the concentration de facto to 5%. In this
estimation, the risk for high risk countries is reduced by a factor 3 compared to the high risk
estimate and the risk for the medium risk countries is reduced by a factor of 2.

In summary, the risk for fatal cases of methanol poisoning due to drinking of windshield washing
fluids is estimated as provided in Table 19.

Table 19. Risk estimates for fatal methanol poisoning cases due to drinking windshield washing fluids
in the as-is situation.

Estimated number of fatal case per million inhabitants®

Country group High estimate Realistic estimate Low estimate
High risk countries 2.291 1.146 0.764
Medium risk countries 0.229 0.229 0.115
Low risk countries 0 0 0

In Table 20, the number of cases in the ‘as is’ situation is calculated based on the above

considerations.

Table 20. Estimation of number of poisoning deaths in EU + Norway caused by methanol in
windshield washing fluids in the ‘as is’ situation.

Country Number of | Risk Estimated number of fatal cases
inhabitants® group”
High estimate Me.dium Low estimate
estimate

Belgium 11,203,992 low 0 0 0
Bulgaria 7,245,677 medium 1.659985 1.659985 0.829992
Czech Republic 10,512,419 medium 2.408395 2.408395 1.204198

Denmark 5,627,325 low 0 0 0

Germany 80,780,000 low 0 0 0
Estonia 1,315,819 high 3.014541 1.507271 1.004847
Ireland 4,604,029 medium 1.054783 1.054783 0.527392

Greece 10,992,589 low 0 0 0

Spain 46,507,760 low 0 0 0

France 65,856,609 low 0 0 0
Croatia 4,246,700 medium 0.972919 0.972919 0.486459

Italy 60,782,668 low 0 0 0

Cyprus 858,000 low 0 0 0
Latvia 2,001,468 high 4.585363 2.292682 1.528454
Lithuania 2,943,472 high 6.743494 3.371747 2.247831

Luxembourg 549,680 low 0 0 0
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Country Number of | Risk Estimated number of fatal cases
inhabitants® group®
High estimate Me.dium Low estimate
estimate
Hungary 9,879,000 medium 2.263279 2.263279 1.131639
Malta 425,384 low 0 0 0
Netherlands 16,829,289 low 0 0 0
Austria 8,507,786 low 0 0 0
Poland® 38,495,659 high 88.19355 44.09678 29.39785
Portugal 10,427,301 low 0 0 0
Romania 19,942,642 medium 4.568859 4.568859 2.28443
Slovenia 2,061,085 medium 0.472195 0.472195 0.236097
Slovakia 5,415,949 medium 1.240794 1.240794 0.620397
Finland 5,451,270 high 12.48886 6.24443 4.162953
Sweden 9,644,864 low 0 0 0
United Kingdom 64,308,261 medium 14.73302 14.73302 7.366511
Norway 5,156,000 low 0 0 0
Total 144.4 86.9 53.0

22014 values

®) Based on considerations and assumptions on the risk within the country related to alcohol risk
score (risky drinking), availability of windshields washing fluids with relatively high amount of
methanol; general accidental poisoning risk and preference for spirits, or beer and spirits. WWF =
windshield washing fluids.

9 In these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

The total number of estimated cases in the ‘as is situation’ is estimated to be between 53 and 144.4
cases per year with a realistic or medium estimate of approximately 87 cases. Between 66 and 80%
of the total cases are assumed to be in high risk countries, with the majority of those in Poland (due
to its large number of inhabitants).

6.3.2  Fatal poisoning in case of a restriction to 3% of methanol

A potential restriction (if properly enforced) with a maximum percentage of 3% of methanol may
reduce the risks, mainly for the present countries that are considered to have a high risk, but to
some extent also for the countries with a medium risk. It is expected that in reaction to the
restriction the total distribution of methanol content in the high and medium category groups of
countries shifts downwards. In the ‘as is’ situation, the possibility of products with up to 5%
methanol is realistic and the possibility of products with more methanol still exists. If the potential
restriction to 3% of methanol would be perfectly implemented and enforced, the high estimate of
the risk should still be lower than the realistic estimate in the ‘as is’ situation. To calculate the
remaining risk, it is assumed that the high estimate of risk in the category of high risk countries is
reduced to original assumed realistic estimate of risk in the medium risk countries and that the risk
in the medium risk countries is reduced to half of its original assumed realistic estimate of risk. The
realistic estimates for the ‘3% restriction case’ and the low estimates are calculated using the same
factors as were used in the calculation of these estimates for the ‘as-is situation’. De facto the effect
of the restriction is to largely harmonise the risks of present high risk countries and medium risk
countries.

The resulting risk estimates are provided in Table 21.
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Table 21. Risk estimates for fatal methanol poisoning cases due to drinking windshield washing fluids

in the situation of the proposed restriction to 3% of methanol.

Estimated number of fatal case per million inhabitants

Country group High estimate Realistic estimate Low estimate
High risk countries 0.229 0.115 0.076
Medium risk countries 0.115 0.115 0.058
Low risk countries 0 0 0
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Based on these risk estimates, the number of fatal poisoning cases for the proposed restriction at 3%
is estimated in Table 22.

Table 22. Estimation of number of poisoning deaths in EU + Norway caused by methanol in
windshield washing fluids in the situation with a restriction at 3% methanol.

Country Number of | Risk Estimated number of fatal cases
inhabitants® group®
High estimate Me.dium Low estimate
estimate
Belgium 11,203,992 low 0 0 0
Bulgaria 7,245,677 medium 0.833253 0.833253 0.420249266
Czech Republic 10,512,419 medium 1.208928 1.208928 0.609720302
Denmark 5,627,325 low 0 0 0
Germany 80,780,000 low 0 0 0
Estonia 1,315,819 high 0.301323 0.151319 0.100002244
Ireland 4,604,029 medium 0.529463 0.529463 0.267033682
Greece 10,992,589 low 0 0 0
Spain 46,507,760 low 0 0 0
France 65,856,609 low 0 0 0
Croatia 4,246,700 medium 0.488371 0.488371 0.2463086
Italy 60,782,668 low 0 0 0
Cyprus 858,000 low 0 0 0
Latvia 2,001,468 high 0.458336 0.230169 0.152111568
Lithuania 2,943,472 high 0.674055 0.338499 0.223703872
Luxembourg 549,680 low 0 0 0
Hungary 9,879,000 medium 1.136085 1.136085 0.572982
Malta 425,384 low 0 0 0
Netherlands 16,829,289 low 0 0 0
Austria 8,507,786 low 0 0 0
Poland® 38,495,659 high 8.815506 4.427001 2.925670084
Portugal 10,427,301 low 0 0 0
Romania 19,942,642 medium 2.293404 2.293404 1.156673236
Slovenia 2,061,085 medium 0.237025 0.237025 0.11954293
Slovakia 5,415,949 medium 0.622834 0.622834 0.314125042
Finland 5,451,270 high 1.248341 0.626896 0.41429652
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Sweden 9,644,864 low 0 0 0
United Kingdom 64,308,261 medium 7.39545 7.39545 3.729879138
Norway 5,156,000 low 0 0 0
Total 26.2 20.5 113

21 2014 values

®) Based on considerations and assumptions on the risk within the country related to alcohol risk
score (risky drinking), availability of windshields washing fluids with relatively high amount of
methanol; general accidental poisoning risk and preference for spirits, or beer and spirits. WWF =
windshield washing fluids.

9 In these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

6.3.3  Fatal poisoning in case of a restriction to 1% of methanol or lower

According to an estimate by toxicological experts of the methanol consortium based on toxicological
data and well-described studies (mentioned before) the amount needed for the minimum lethal
dose at a concentration of 1% of methanol in a product would be 3 Liters of product. It is assumed
that the chances are very small that this situation would occur. Therefore, it is assumed that a
restriction to a maximum of 1% would lead to a remaining high risk estimate for both high and
medium risk countries only of at most 0.01 case per million inhabitants, with the realistic estimate
being half of that and the low estimate one-third.

The resulting risk estimates are provided in Table 23.

Table 23. Risk estimates for fatal methanol poisoning cases due to drinking windshield washing fluids
in the situation of the proposed restriction to 1% of methanol.

Estimated number of fatal case per million inhabitants®

Country group High estimate Realistic estimate Low estimate
High risk countries 0.01 0.005 0.0033
Medium risk countries 0.01 0.005 0.0033
Low risk countries 0 0 0

Based on these risk estimates, the number of fatal poisoning cases for the proposed restriction at 3%
is estimated in Table 24.

Table 24. Estimation of number of poisoning deaths in EU + Norway caused by methanol in
windshield washing fluids in the situation with a restriction at 1% methanol.

Country Number of | Risk Estimated number of fatal cases
inhabitants® group®
High estimate Me.dium Low estimate
estimate

Belgium 11,203,992 low 0 0 0
Bulgaria 7,245,677 medium 0.072457 0.036228 0.023911
Czech Republic 10,512,419 medium 0.105124 0.052562 0.034691

Denmark 5,627,325 low 0 0 0

Germany 80,780,000 low 0 0 0
Estonia 1,315,819 high 0.013158 0.006579 0.004342
Ireland 4,604,029 medium 0.04604 0.02302 0.015193
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Country Number of | Risk Estimated number of fatal cases
inhabitants® group®
High estimate Me.dium Low estimate
estimate
Greece 10,992,589 low 0 0 0
Spain 46,507,760 low 0 0 0
France 65,856,609 low 0 0 0
Croatia 4,246,700 medium 0.042467 0.021234 0.014014
Italy 60,782,668 low 0 0 0
Cyprus 858,000 low 0 0 0
Latvia 2,001,468 high 0.020015 0.010007 0.006605
Lithuania 2,943,472 high 0.029435 0.014717 0.009713
Luxembourg 549,680 low 0 0 0
Hungary 9,879,000 medium 0.09879 0.049395 0.032601
Malta 425,384 low 0 0 0
Netherlands 16,829,289 low 0 0 0
Austria 8,507,786 low 0 0 0
Poland® 38,495,659 high 0.384957 0.192478 0.127036
Portugal 10,427,301 low 0 0 0
Romania 19,942,642 medium 0.199426 0.099713 0.065811
Slovenia 2,061,085 medium 0.020611 0.010305 0.006802
Slovakia 5,415,949 medium 0.054159 0.02708 0.017873
Finland 5,451,270 high 0.054513 0.027256 0.017989
Sweden 9,644,864 low 0 0 0
United Kingdom 64,308,261 medium 0.643083 0.321541 0.212217
Norway 5,156,000 low 0 0 0
Total 1.8 0.9 0.6

21 2014 values

®) Based on considerations and assumptions on the risk within the country related to alcohol risk
score (risky drinking), availability of windshields washing fluids with relatively high amount of
methanol; general accidental poisoning risk and preference for spirits, or beer and spirits. WWF =
windshield washing fluids.

9 In these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

6.4 Risk of chronic visual effects

The analysis of effects data made by toxicologist and experts from the methanol consortium
suggests that the risk of chronic visual effects mainly occurs in serious poisoning cases. Actually
there appears to be a possibility of three types of effects due to serious poisoning cases with
methanol:

1. Full recovery with no remaining effects after treatment

2. Death

3. Remaining visual impairment.

The available data do not support a much lower threshold for remaining visual impairment than for
death. Actually, the people with visual impairment are a fraction of those that are seriously
poisoned, but survive. The division between the three types of outcomes is not very well known,
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because not all cases are sufficiently studied. For example, when a number of methanol poisoning
cases die outside of hospitals, it is now known whether there is also a number of related cases of
visual impairment. However, based on a number of publications, an estimation of the division of the
three outcomes can be made. Table 25 presents the outcome of methanol poisoning cases as given
in a number of publications.

Table 25. Outcome of methanol poisoning cases in a number of studies.

Study Total cases | Fatal Remaining visual | Survivors without
effects remaining effects

Martensson et al. 1998 84 0% 0% 100%

Kruse, 1992 (refers to other 725 54% 24% 22%

study)

Hovda et al., 2005 59 39% 5% 63%

Paasma et al., 2007 154 44% 18% 38%

Pelclova et al., 2013 73 18% 22% 60%

Thanacoody et al., 2015 15 0% 100%°

Poland, Silesian Agglomeration; 102 51 unknown unknown

Annex XV report (Table 18)

Lithuania, Annex XV report| =15 per 33% unknown unknown

(Table 18) year

Lithuania, consultation 41 15% unknown unknown

information (Table 18)

Norway, consultation 51 20% unknown unknown

information (Table 18)

' No information on remaining visual effects.

Based on the data in Table 25, it is estimated that on average around 30% of the methanol poisoning
cases is fatal and that the number of cases with remaining visual impairment is in realistic estimates
20% of the total cases. The remainder (approximately 50% of total cases in realistic estimates) is
assumed to survive without remaining effects.

With these percentages and the estimated number of cases of deaths due to abuse of methanol
containing windshield washing fluids from earlier Tables, the number of total cases and the number
of cases with visual impairment will be estimated for the realistic estimates.

The high estimates of total cases will be calculated by assuming that the high estimates of fatal cases
are 30% of total cases. The low estimates of total cases are, similarly, estimates assuming that the
low estimate of fatal cases is 30% of the total cases.

The high estimates of visual impairment will be calculated from the high estimate of total cases and
assuming 25% of visual impairment from total cases. The low estimate of visual impairment will be
estimated from the low estimate of total cases, assuming 15% of visual impairment from total cases.

Table 26 provides an overview of the ratios between fatal cases, total cases and visual impairment
cases used for all estimates.
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Table 26. Ratios between fatal cases, total cases and visual impairment cases for high, realistic and
medium estimates of cases.

Ratio between fatal cases and other cases High Realistic Low
estimate estimate estimate

Total cases 1/0.3=0.333

Visual impairment cases 0.25/0.3 =10.2/0.3 =]0.15/0.3 =
0.833 0.667 0.5

6.4.1 Risk of chronic visual impairment in the ‘as is’ situation
The results for the estimation in the ‘as is’ situation are provided in
Table 27.

Table 27. Estimates of total poisoning cases and cases with remaining visual impairment due to
drinking of windshield washing fluids in the ‘as is situation’ without restriction, based on
the estimated number of fatal cases.

All countries®

Cases remaining visual

) Fatal cases |impairment

Total cases”

High estimates 481.3 1444 120.39
Realistic estimates 289.6 86.9 72.49
Low estimates 176.8 53.0 26.5°

%' n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

®) Based on the high estimate of fatal cases and assuming that 30% of cases has a fatal outcome.

9 Assuming that 25% of total cases has remaining visual impairment.

9 Assuming 20% of total cases has remaining visual impairment.

¢l Assuming 15% of total cases has remaining visual impairment.

In the ‘as is’ situation, the realistic estimate of the number of cases with remaining visual
impairment is 72.4, with a high estimate of 120.3 and a low estimate of 26.5.

6.4.2  Risk of chronic visual impairment in the situation with a restriction to 3% of methanol
The results for the estimation in the ‘as is’ situation are provided in Table 28.
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Table 28. Estimates of total poisoning cases and cases with remaining visual impairment due to
drinking of windshield washing fluids in the situation with a restriction to 3% of methanol,
based on the estimated number of fatal cases.

All countries®
Cases remaining visual
Total cases” Fatal cases |impairment
High estimates 87.5 26.2 21.9¢
Realistic estimates 68.4 20.5 17.19
Low estimates 37.5 11.3 5.6°

3 |n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

®) Based on the high estimate of fatal cases and assuming that 30% of cases has a fatal outcome.

o Assuming that 25% of total cases has remaining visual impairment.

a4 Assuming 20% of total cases has remaining visual impairment.

e Assuming 15% of total cases has remaining visual impairment.

In the as is situation, the realistic estimate of the number of cases with remaining visual impairment
is 17.1, with a high estimate of 21.9 and a low estimate of 5.6.

6.4.3  Risk of chronic visual impairment in the situation with a restriction to 1% of methanol
The results for the estimation in the situation with a restriction to 1% of methanol are provided in

Table 29.

Table 29. Estimates of total poisoning cases and cases with remaining visual impairment due to
drinking of windshield washing fluids in the situation with a restriction to 1% of methanol,
based on the estimated number of fatal cases.

All countries®
Cases remaining visual
Total cases” Fatal cases |impairment
High estimates 5.9 1.8 1.5
Realistic estimates 3.0 0.9 0.7%
Low estimates 2.0 0.6 0.3°

3 |n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

®) Based on the high estimate of fatal cases and assuming that 30% of cases has a fatal outcome.

9 Assuming that 25% of total cases has remaining visual impairment.

a4 Assuming 20% of total cases has remaining visual impairment.

e Assuming 15% of total cases has remaining visual impairment.

In the as is situation, the realistic estimate of the number of cases with remaining visual impairment
is 0.7, with a high estimate of 1.5 and a low estimate of 0.3.
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6.4.4 Risks at the alternative risk management measure of addition of bitterant instead of
restriction of methanol content

It has been proposed, that an alternative risk reduction measure to restriction would be the

additions of bitterants if methanol is used in windshield washing fluids.

Denatonium benzoate is the most bitter substance known to man. In general, it is advised to put 1 g
of denatonium benzoate to 100 L of ethanol (in case of denaturing alcohol). This would be sufficient
to ensure that people would not mistake the product with drinkable alcohol and would not want to
drink substantial amounts (personal communication representative Sentinalco).

Pertinent scientific data indicating the effectiveness of bitterants (i.c. denatonium benzoate) to
prevent abuse of products containing methanol by alcohol dependent people is lacking.

A study by Jones et al. (1989) on drunken drivers suspected of drinking denatured alcohol, suggests
that denatonium benzoate may not be effective as a deterrent for drinking products by alcoholics.
They report on 77 drunken drivers ‘suspected of drinking denatured technical alcohol’. The blood
alcohol content in this group of drivers was higher than in the control groups (two times 77) of
drunken drivers who were not suspected of drinking denatured alcohol. In Sweden, the most sold
denatured alcohol at the time contained denatonium benzoate (amount not indicated). A few
chromatograms are shown, as well as values of concentrations of butanone and butanol in blood of
the suspected surrogate alcohol drinking persons.

The US Consumer Product Safety Commission (1992) reviewed the acute toxicity and the
effectiveness of denatonium benzoate. They conclude that the results of laboratory tests indicate
that the average amount of denatonium benzoate-containing solutions consumed by children is
significantly less than control solutions. However, they do not recommend to require the use of
these products, because the efficacy in real life situations has not been sufficiently studied.
Kaukeinen and Buckle (1992) performed experiments in which the response of volunteers tasted
solid rodenticides with and without denatonium benzoate. At a concentration of 10 ppm, for the
two products tested together, the distribution of volunteers on a scale from 1 (like extremely) to 7
(dislike extremely) was clearly modified towards dislike for the products with denatonium benzoate
in comparison to the products without denatonium benzoate. In total respectively 14 and 13 of 22
volunteers disliked the product with denatonium benzoate extremely, with another 2 and 7 disliking
it moderately. However, there were still 6 and 2 volunteers that were either neutral or disliked the
product only slightly. Jackson and Payne (1995) studied the tolerability of denatonium benzoate
mixed with ethylene glycol or methanol in an experimental study with adults. Tolerability was
measured on an eight point scale from 1 (extremely tolerable) to 8 (extremely intolerable). Ethylene
glycol (30%) with 20 ppm denatonium benzoate was considered slightly intolerable to extremely
intolerable by 13 of 20 persons. Ethylene glycol (100%) with 25 ppm denatonium benzoate was
considered slightly to extremely intolerable by 17 of 20 persons (with 7 indicating ‘very intolerable’).
With 30 ppm denatonium benzoate, 14 persons found ethylene glycol to be moderately, very or
extremely intolerable. For methanol with 30 ppm denatonium benzoate, 16 of 20 persons found the
product slightly to extremely intolerable.

Mullins and Horowitz (2004) studied whether there was a visible effect of the addition of
denatonium benzoate to automotive products from the number of cases of reported ingestion by
children < 6 years old of such products before and after the introduction of the denatonium
benzoate to the products. They conclude that there was no discernable change in cases of poisoning
(i.e. reports of exposures to antifreeze or windshield washing fluids). This does not show that
denatonium benzoate is not effective, because it can only be effective when at least one or two sips
are ingested (otherwise it will not be tasted) and such first sips may already lead to reporting to a
poison center. Mullins and Horowitz (2004) further conclude that the addition of bitterant was not
necessary, because serious effects due to accidental drinking of these products had not occurred
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before, nor after their introduction. Serious effects always had other causes, e.g. abuse or even
murder of children.

White et al. (2008) studied in how far the addition of denatonium benzoate would deter from
(attempts for) suicidal ingestion of antifreeze. They studied two US states with legislation requiring
bitterants and other states without such legislation. They did not find a difference between the
states with and without bitterants in antifreeze in frequency of suicidal ingestion, nor in medical
outcome or volume of ingested product implicated (though the volumes were generally not very
well documented).

White et al. (2009) also studied the impact of bittering agents on pediatric ingestions of antifreeze.
The compared data from poison control centers in US states where bittering agents were obligatory
with those where these agents were not obligatory. Frequency of pediatric antifreeze ingestions,
median volume ingested and medical outcome were not different between the two types of states.
Reid and Chen (2014) report on a patient with chronic alcoholic liver disease that, while in hospital
for treatment, (apparently) drank 800 mL of a hand sanitizer containing 62% ethanol, some other
constituents as well as denatonium benzoate. However, the denatonium benzoate content of the
product was unknown and the product contained a relatively high amount of flavouring,
counteracting the deterring effect of the bitterant, so the relevance of this report is questionable.

The study by Jones et al. (1989), though related to alcohol drinking and suggesting a relation with
bittering agents, does not actually indicate anything on amounts of products with bitterants used.
The studies on suicide attempts and pediatric exposure also do not indicate any information that
allows a direct conclusion on deterring effect of bitterants. The study of Jackson and Payne (1995)
does not indicate whether the level of intolerability would be high enough to prevent further
drinking for a determined person. The case reported by Reid and Chen (2014) suggests that some
people can drink large amounts of products containing denatonium benzoate, as also suggested by
the study of Jackson and Payne (1995).

In total, the studies do not suggest that bitterants are extremely effective. Both the study by
Kaukeinen and Buckle (1992) and the study by Jackson and Payne (1995) still has quite a number of
persons finding that the products with bitterant are only slightly or moderately intolerable and in the
study by Jackson and Payne (1995), even at the highest tested concentrations of bitterant, there
were still 4 people finding the product extremely tolerable to moderately tolerable.

Kaukeinen and Buckle (1992) report that the taste perception of denatonium benzoate is highly
dependent upon specific components of the formulation, particularly sweeteners. Information from
the producers of bitterant also indicates that the effect of bitterant is also dependent on the smell
and colour of the product as a whole and that for the optimum effect it is necessary to decide on the
concentration to be added separately for each (type of similar) product.

For an estimation of the risk with sufficiently high level of bitterants, we assume that people who
find the products very or extremely intolerable (7 on the scale of Kaukeinen and Buckle (1992) or 7
or 8 on the scale used by Jackson and Payne, 1995) would be fully deterred, while people who would
find the product lightly or moderately intolerable (score 4 or 5 in Kaukeinen and Buckle (1992) or 5
or 6 in Jackson and Payne (1995)) would drink less and therefore have a factor two lower risk.
Another assumption is that the perception of deterrence by bitterants is not substantially different
with alcohol dependent people, compared to the normal volunteers. Assuming a sufficient amount
of bitterant added, it is estimated from the two studies by Kaukeinen and Buckle (1992) and Jackson
and Payne (1995) that for methanol (and similar tasting products) 8/20 = 40% of the people would
be fully deterred, while another 40% would have a lower risk (half the risk). This is considered to be
the realistic estimate. A high estimate of remaining risk is calculated by assuming that alcohol
dependents are less responsive to the deterring effects of bitterants, i.e. that the risk for the group
that would normally score a very or extremely intolerable would be deterred only for 75% and that
the group that would score lightly or moderately intolerable, if alcohol dependent, would only be
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deterred for 25%. A low estimate of remaining risk would assume that the group that would score
very or extremely intolerable would still be fully deterred (even if alcohol dependent) and that the
group that would score lightly or moderately intolerable would be deterred for 75%.

It is further assumed that all products above 1% of methanol would need bitterants and that the
effect of bitterant is not dependent on the concentration of methanol. The latter may not be true,
but no information is available on the relation between concentration of methanol (and other
constituents) in products and the necessary amount of bitterant to reach optimum deterring effect.

In the calculations of the costs of bitterants, we have assumed that 20 ppm bitterant in the final ‘in
use’ windshield washing fluids would be a reasonable concentration. It is noted that some Member
States have concentrations of 20 ppm denatonium benzoate in denatured alcohol, while Norway
uses 50 ppm. Because of the lower content of total alcohols in windshield washing fluids compared
to denatured alcohol, the concentration of 20 ppm that is used in the calculations is expected to be
sufficient for an optimum effect.

The calculated risks for total poisoning, fatal poisoning and remaining visual impairment cases are
calculated, based on the above considerations, as follows:

e High estimates: ‘as is’ risk * 1-(0.4*0.75+0.4*0.25) = 0.6

e Realistic estimates: ‘as is’ risk * 1-(0.4+0.4*0.5) = 0.4

e Low risk estimates: ‘as is’ risk * 1-(0.4+0.4*0.75) = 0.3.

The estimated remaining risks resulting from the use of bitterants for all windshields washing
products with 1% or more of methanol are indicated in Table 30.

Table 30. Remaining risks resulting from requiring addition of bitterants to all windshield washing
products with 1% or more methanol.

All countries® Cases in situation with sufficient bitterants
Cases remaining visual
Total cases Fatal cases |impairment
High estimates® 288.8 86.6 72.2
Realistic estimates 115.8 34.8 29.0
Low estimates ¥ 53.0 15.9 8.0

3 |n these calculations, the restriction in Poland that was implemented in 2013, was not accounted
for.

®) 40% of people deterred for 75% and 40% for 25%; total reduction of cases by 40%

940% of people deterred fully and 40% for 50%; total reduction of cases by 60%.

9 40% of people deterred fully and 40% for 75%; total reduction of cases by 70%.
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7 Costs of methanol poisoning

The costs of methanol poisoning can be calculated from the following elements:
e Cost of treatment of acute poisoning cases, consisting of hospitalisation costs and costs for
actual treatment; the total will be called ‘hospitalisation costs’ in this study
e Costs of early deaths of patients that do not survive; this can be calculated using a ‘Value of
Statistical Life’
e Costs of remaining visual impairment, consisting of treatment and care costs and costs
related to loss of quality of life or burden of disease.

The distribution of effects is clearly not random over the Member States. Health care costs and costs
of health impacts are related to income in the relevant countries. Due to the not random
distribution of effects, this can be a relevant factor in this assessment. To account for this, all the
above mentioned costs will be normalized by the Gross Domestic Product per capita (GDP/pc) for all
the Member States involved. It is assumed that all costs are related to this factor. Costs of premature
death are accounted for via the Value of Statistical Life (VSL) or the value of a life year lost derive
from the VSL. Miller (2000) has indicated that the income elasticity of the VSL studied at country
levels is close to 1 (0.92-1), i.e. the VSL is almost linearly related to the GDP/pc. Hammitt and
Robinson (2011) indicate that often an elasticity of 1 is assumed when estimating VSL of low income
countries from values for high income countries, but that this value is rather uncertain. The elasticity
may be larger than 1 and the VSL for lower income countries might be overestimated when
assuming an elasticity of 1. However, Hammitt and Robinson (2011) studied transfer of estimates to
third world countries with much lower GDP/pc than those in Europe. Therefore, we use a linear
relation between VSL and GDP/pc. Furthermore, a potential overestimation leads to conservative
estimates of costs, which is acceptable in the socio-economic assessment.

Because we assume that other costs will also be related to GDP/pc and because information on the
relation of the other costs to income is not easily available, we will normalise all costs to GDP/pc.

As indicated before, the situation in Poland is calculated as if the restriction in 2013 had not been
put in place.

7.1 Costs of hospitalisation due to methanol poisoning

To assess the costs associated with hospital care due to poisoning cases the following factors may
need to be taken into account:

e Emergency transport by ambulance, with all related costs

e Actual costs of keeping a patient in hospital

* Cost of treatment.

Regarding the deployment of emergency transportation the following data was acquired.

According to the Dutch information website zorgwijzer.nl the costs associated with a ten minute
ambulance transport is approximately 600 euro.

In a study performed by the GGD Gooi en Vechtstreek (2012) on binge-drinking in the Netherlands,
an average cost of emergency transportation of 750 euro is reported. These costs are relatively low
and will be disregarded in further calculations.

Regarding the cost of hospital stay, the following data was acquired. The International Federation of
Health Plans, assesses the hospital prices among 25 countries worldwide. In their 2013 “Comparative
Price Report”, the hospital cost per day for Spain was estimated to be 481 dollar. Unfortunately
prices from other European countries were not published in this report. However, in their 2012
report (cited on z24.nl) the indicative costs in the Netherlands for hospital stay per day was 554
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euro.

In a study performed by the Institute for Medical Technology Assessment (Oostenbrink et al., 2003)
the costs of inpatient hospital days in the Netherlands were evaluated. According to their survey, the
mean costs per inpatient day were EUR230 (range: EUR154-EUR311) in general hospitals and
EUR323 (range: EUR209-EUR400) in university hospitals. The mean costs per inpatient day in an
intensive care unit were EUR1125 (EUR919-EUR1560). Between 38-48% of the total costs were made
up of nursing costs.

More directly relating to alcohol poisoning, a cost analyses among 50 teenagers hospitalized for a
drinking coma was performed. The average cost associated with hospitalization and care for one
night was estimated to be 1600 euro (GGD Gooi en vechtstreek, 2012).

The cost of treatments associated with methanol poisoning is strongly dependent on the type of
treatment and severity of poisoning. In the medical literature two treatment options are described.
Ethanol and Fomepizole are used as antidotes for poisoning with methanol or ethylene glycol. These
antidotes can be combined with treatment with alkali (sodium bicarbonate) to correct the metabolic
acidosis. If necessary, haemodialysis is applied to further correct the acidosis, and remove both
methanol and formate (Sturkenboom et al., 2009, Hovda et al., 2005).

Ethanol has been used as an antidote for many decades. The efficacy of ethanol as an antidote for
toxic alcohol exposure is due to the higher affinity of endogenous ADH for ethanol compared to
methanol and ethylene glycol, respectively 10- 20 times and 100 times. This way, ethanol
competitively inhibits the metabolism of toxic alcohols to their respective toxic metabolites.

Ethanol as treatment can be administered either orally or intravenously. Any kind of commercially
available ethanol can be used for oral administration. For intravenous administration, ethanol can be
infused as a 10% solution in 5% dextrose (cited from Sturkenboom et al, 2009).
Fomepizole is a competitive inhibitor of endogenous ADH. Its affinity for the enzyme is
approximately 500 to 8000 times higher than that of ethanol. Fomepizole can be given orally, but is
only registered as an intravenous preparation. Although Fomepizole is indicated for use as an
antidote in confirmed or suspected methanol in the US, in Europe it's only registered for poisoning
with ethylene glycol (cited from Sturkenboom et al., 2009).

Sturkenboom et al. (2009) studied the treatment of ethylene glycol and methanol poisoning.
According to their information, intravenous treatment with 96% sterile ethanol for 60 hours costs
approximately € 20. Treatment with ethanol is the most common treatment for methanol poisoning
throughout Europe. In some cases, treatment with fomepizole is done, which is much more
expensive (five doses cost approximately 4300 Euro, 2009 price level). However, other cases are not
treated with ethanol at all and are just observed and monitored while they recover by themselves.
Therefore, in the estimation of costs of treatment, it will be assumed that all estimated cases
(independent of outcome) are treated with ethanol as suggested in the publication by Sturkenboom
et al. (2009).

Miller and Lestina (1997) estimated costs for treatment of hospitalized poisoning cases in the USA.
They estimated that a hospitalized case costs (on average) 8,700 US Dollars(1992 price level). Fatal
cases were estimated to cost 3000 Dollars more, possibly because they include the most severe
cases.

Adam and Evans (2006) found that the ratio of inpatient to outpatient unit costs varies with GDP per
capita, hospital size, ownership, and occupancy rate. They also noted that there was a large variation
in hospital costs within countries. While these authors indicate that simple rules of thumb cannot be
used to estimate hospital costs per country, the use of the equations they propose are too
complicated to use in this case, because of a lack of information. Still, the GDP/pc is one of the most
significant factors in their model.

Tan et al. (2012) made a direct cost analysis of intensive care unit stay in four European
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Countries (Germany, ltaly, the Netherlands, and the United Kingdom). One of their conclusions is
that the country of treatment was clearly the most important factor to explain the actual cost
differences observed in their study. However, they did not make any comparison with GDP/pc or
other factors. They also studied only seven intensive care units and concluded that much more
would be needed to draw robust conclusions on the cost differences.

Finally, Oostenbrink et al. (2003) collected unit cost estimates of in-hospital patient days of 22 wards
and 11 intensive care units of general and university hospitals in The Netherlands. The mean costs
per inpatient day were 230 Euro (range: 154—311) in general hospitals and 323 Euro (range: 209—
400) in university hospitals. The mean costs per inpatient day in an intensive care unit were 1125
Euro (919-1560). All costs were in 1998 price level. Between 38-48% of the total costs were made
up of nursing costs. All cost categories showed wide variations between hospitals.

Due to a lack of information on factors that influence hospital costs per country, the approach of
normalizing by GDP/pc will be used, because most cost factors, including e.g. nursing costs, will be
related to the income level per country. To calculate the cost levels, it will be assumed that all cases
will be in intensive care units. Based on the information that patients will usually be treated for 60
hours with ethanol (Sturkenboom et al., 2009) it will be assumed that patients will be hospitalised
for four days. The average costs of a Dutch intensive care unit in 1998 price level was 1125 Euro per
day. The total costs (1998 price level) for four days would then be 4500 Euro. The costs of ethanol
treatment (20 Euro) are considered to be marginal and will not be taken into account. Based on the
EU 28 Gross domestic product at market price deflator presented by the European Central Bank®,
the costs in 2014 price levels would be 1.3555 times the costs in 1998, i.e. approximately 6100 Euro
for four days.

The costs of a hospitalisation day per country will be calculated by normalizing for the difference in
GDP/pc between The Netherlands and the respective country, via the following normalization
factor:

* Normalisation factorcoyntry = (GDP/PCeountry) / (GDP/pPChetheriands)

In Table 31, the total estimated hospitalisation costs are presented, based on the above assumptions
(4 days of hospitalisation for all cases) and calculations. The high, realistic and low estimates of
numbers of total poisoning cases due to methanol in windshields washing fluids as presented earlier
are used as input.

According to the calculations, a realistic estimate of the total hospitalisation costs for the EU (and
Norway), due to methanol poisoning caused by drinking windshield washing fluids is approximately
775,000 Euro.

8

https://sdw.ecb.europa.eu/quickview.do;jsessionid=611C3A727C8C766101B806916789E4EA?SERIES_KEY=119.ESA.Q.V3.Y.
0000.B1QG00.1000.TTTT.D.U.I
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Table 31. Calculation of hospitalisation costs in the EU (and Norway), due to methanol poisoning in the 'as is' scenario.

Country GDP/capita Normalisation Cost per | Total cases of poisoning due to methanol in | Cost of hospitalisation all cases (4
(Euro; 2014)  factor for  hospitalisation WWEF (number of cases) days/case) (Euro, 2014)
hospitalisation case, normalised
to  GDP/capita
(Euro, 2014)
High Realistic Low High Realistic Low
estimate estimate estimate estimate estimate | estimate
Belgium 35,900 0.91 5,572 0 0 0 0 0 0
Bulgaria 5,900 0.15 916 5.533282 5.533282 2.766641 5,067 5,067 2,534
(I:eepcuhblic 14,700 0.37 2,282 8.027984 8.027984 4.013992 18,317 18,317 9,159
Denmark 46,200 1.18 7,171 0 0 0 0 0 0
Germany 35,400 0.90 5,495 0 0 0 0 0 0
Estonia 15,200 0.39 2,359 10.048471 5.024236 3.34949 23,707 11,854 7,902
Ireland 41,000 1.04 6,364 3.5159435 3.515943 1.757972 22,375 22,375 11,187
Greece 16,200 0.41 2,515 0 0 0 0 0 0
Spain 22,400 0.57 3,477 0 0 0 0 0 0
France 32,200 0.82 4,998 0 0 0 0 0 0
Croatia 10,200 0.26 1,583 3.2430632 3.243063 1.621532 5,134 5,134 2,567
Italy 26,500 0.67 4,113 0 0 0 0 0 0
Cyprus 20,400 0.52 3,166 0 0 0 0 0 0
Latvia 11,800 0.30 1,832 15.284544 7.642272 5.094848 27,994 13,997 9,331
Lithuania 12,400 0.32 1,925 22.478315 11.23916 7.492772 43,264 21,632 14,421
Luxembourg 87,600 2.23 13,597 0 0 0 0 0 0
Hungary 10,600 0.27 1,645 7.544263 7.544263 3.772132 12,413 12,413 6,206
Malta 19,000 0.48 2,949 0 0 0 0 0 0
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Netherlands 39,300 1.00 6,100 0 0 0 0 0 0
Austria 38,500 0.98 5,976 0 0 0 0 0 0
Poland” 10,700 0.27 1,661 293.97852 146.9893 97.99284 488,244 244,122 162,748
Portugal 16,700 0.42 2,592 0 0 0 0 0 0
Romania 7,500 0.19 1,164 15.229531 15.22953 7.614765 17,729 17,729 8,865
Slovenia 18,100 0.46 2,809 1.5739819 1.573982 0.786991 4,422 4,422 2,211
Slovakia 13,900 0.35 2,158 4.1359797 4.13598 2.06799 8,923 8,923 4,462
Finland 37,600 0.96 5,836 41.629532 20.81477 13.87651 242,955 121,478 80,985
Sweden 44,400 1.13 6,892 0 0 0 0 0 0
LKJi:Ithgm 34,900 0.89 5,417 49.110075 49.11008 24.55504 266,032 266,032 133,016
Norway 73,500 1.87 11,408 0 0 0 0 0 0
Total 481.3 289.6 176.8 1,186,577 773,495 455,594

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

Similar calculations as done for the ‘as is situation’ have also been performed for the situation with a restriction to 3% methanol in windshield washing
fluids, a restriction to 1% methanol in windshield washing fluids and an alternative risk management measure of requiring addition of bitterant to products
containing more than 1% methanol. The estimated total numbers of cases for the relevant scenarios have been used as a basis. In Table 32, only the total
estimated costs for hospitalisation for the EU including Norway for all scenarios are presented.
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Table 32. Calculation of hospitalisation costs in the EU (and Norway), due to methanol poisoning resulting from drinking windshields washing fluids in all

scenarios.

Scenario?

Total cases of methanol poisoning due to drinking
windshield washing fluids

Total costs of hospitalisation (Euro, 2014)

High estimate Realistic Low estimate High estimate Realistic estimate | Low estimate
estimate
As is scenario (see Table 31) 481.3 289.6 176.8 1,186,577 773,495 455,594
3% restriction scenario 87.5 68.4 37.5 263,495 222,385 118,650
1% restriction scenario 5.9 3.0 2.0 19,338 9,669 6,381
Bitterant scenario 288.8 115.8 53.0 711,946 309,398 136,678

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.
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7.2  Costs of premature death

The Annex XV restriction report presents an estimate of the costs of premature death. Calculations
are based on a value of life year in 2013 of 70,172 Euro, which is calculated from the 2003 Value of
Statistical Life (VSL) in the Guidance on Socio-Economic Analysis — Restrictions by ECHA (2008). The
VSL estimate suggested in this document is based on 2003 data for UK, France and Italy (Newext,
2004). To enable appropriate comparisons of costs, all estimates will be adjusted to levels of 2014.
The VSL is dependent on the Gross Domestic Product per Capita (GDP/pc); Miller, 2000; Hammitt
and Robinson, 2011, WPNEP, 2012). Comparative values for the different EU Member States have
not yet been found. Several studies also provide different values for the same country. In the report
of WPNEP (2012), e.g., for Denmark there is a value 2.6 million Euro, but also a value of 13.6 million
Euro from another study (from 1995). Therefore, to calculate a reasonable costs level, the expected
number of cases per Member State have to be multiplied with the number of years lost and the VSL
that is corrected for GDP/pc.

Another possible correction should be made for the fact that the VSL is not per se independent on
the survival probability of a group (Anderson and Treich, undated, referencing Pratt and Zeckhauser
(1996)). However, this is a highly contentious issue and cannot easily be quantified.

To adjust the values, we have used the Gross domestic product at market price deflator (EU 28)
presented by the European Central Bank on the basis of first quarter values for each year. Based on
this deflator, the price level of 2014 is calculated to be 1.167 times the price level in 2003.

ECHA suggests to use a VSL of €1,052,000 with a value of life year lost (YLL) of €55,800. Recalculated
to 2014 levels, these would therefore be: VSL = €1,227,684 and life year lost = €65,119. These values
are for the combination of UK, France and ltaly, with a gross domestic product per capita (GDP/pc;
2014) of respectively 34,900, 32,200 and 26,500. A simple average (not accounting for different
populations of these three countries) will be used for normalising the other values. This average is
31,200.

For each country with an estimated number of fatal cases of methanol poisoning, the socio-
economic costs due to lost life years is estimated by multiplying the value of life year lost per
country times the number of life year lost.

In the Annex XV report, the Polish authorities indicate that a typical victim in Finland is a 50-year old
man with a drinking problem and that the life expectancy at birth in Finland was 78 years in 2011.
They therefore assume an average 28 life years lost per death. However, they did not consider that
people with a severe drinking problem have a much lower life expectancy than average. John et al.
(2012) found in a prospective study, that people with alcohol dependency that died prematurely,
died approximately 20 years younger than the average age at death in Germany. According to a
‘New York Times Health Guide’, alcoholism reduces life expectancy by about 10-12 years. Westman
et al. (2015) even estimate that the life expectancy of people who are hospitalised with an alcohol
use disorders in Denmark, Finland and Sweden is 24-28 years shorter than in the general population.
A conservative estimate of the shorter life span of alcohol dependent people compared to the
general population is, based on the studies mentioned above, assumed to be 10 years. Therefore, a
Finnish alcohol dependent person having a fatal methanol poisoning incident at 50 years old would
have a life expectancy of 68 years and therefore 18 years of life lost.

There is no information on the average age at methanol poisoning in each relevant country. It is
therefore assumed that, although life expectancy in some of the relevant countries will be lower
than in Finland, the average life years lost will be the same in every case. This implies that it is
assumed that alcohol dependent people in countries with a lower average life expectancy die earlier
than in countries with a higher average life expectancy. Since average life expectancy is related to







Socio-Economic analysis of the proposed restriction on methanol content in products 70 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

factors such as food situation from youth, general health care status and population income, this
appears to be a reasonable assumption.

The calculation of the estimated costs of life years lost, based on the described risks and estimated
costs of life years lost is presented in Table 33. The calculation is done as follows:
* Normalisation factor: (GDP/pCcountry) / (GDP/PCaverage(France+italy+uk))
* Cost per life year lostountry = Cost per life year 10Stey(2014, extrapolated from cHa, 2008) ¥ Normalisation
factor
e Cost per country = Estimated number of fatal methanol poisoning cases due to windshield
washing fluids per country * Cost per life year lost.ountry * 18 years lost.

The estimated total costs for life years lost, due to premature death as a result of methanol

poisoning due to drinking windshield washing fluids in the EU and Norway is close to 56 million Euro
per year (realistic estimate).
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Table 33. Calculation of costs due to life years lost in the EU (and Norway), due to methanol poisoning in the 'as is' scenario.

Country GDP/capita Normalisation | Cost per year of | Total fatal cases of poisoning due to | Cost of life years lost all cases (18
(Euro; 2014)  factor for year life lost case, | drinking windshields washing fluids | years lost per case)
of life lost normalised to | containing methanol
GDP/capita (Euro,
2014)
High Realistic Low High Realistic Low
estimate estimate estimate estimate estimate estimate
Belgium 35,900 1.15 74,929 0 0 0 0 0 0
Bulgaria 5,900 0.19 12,314 1.6599846 1.659985 0.829992 367,944 367,944 183,972
(I;Zepcuhblic 14,700 0.47 30,681 2.4083952 2.408395 1.204198 1,330,058 1,330,058 665,029
Denmark 46,200 1.48 96,426 0 0 0 0 0 0
Germany 35,400 1.13 73,885 0 0 0 0 0 0
Estonia 15,200 0.49 31,725 3.0145413 1.507271 1.004847 1,721,434 860,717 573,811
Ireland 41,000 1.31 85,573 1.054783 1.054783 0.527392 1,624,698 1,624,698 812,349
Greece 16,200 0.52 33,812 0 0 0 0 0 0
Spain 22,400 0.72 46,752 0 0 0 0 0 0
France 32,200 1.03 67,206 0 0 0 0 0 0
Croatia 10,200 0.33 21,289 0.972919 0.972919 0.486459 372,823 372,823 186,411
Italy 26,500 0.85 55,309 0 0 0 0 0 0
Cyprus 20,400 0.65 42,578 0 0 0 0 0 0
Latvia 11,800 0.38 24,628 4.5853632 2.292682 1.528454 2,032,738 1,016,369 677,579
Lithuania 12,400 0.40 25,881 6.7434944 3.371747 2247831 | 3,141,466 @ 1,570,733 . 1,047,155
Luxembourg 87,600 2.81 182,834 0 0 0 0 0 0
Hungary 10,600 0.34 22,124 2.2632789 2.263279 1.131639 901,300 901,300 450,650
Malta 19,000 0.61 39,656 0 0 0 0 0 0
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Country GDP/capita Normalisation | Cost per year of | Total fatal cases of poisoning due to | Cost of life years lost all cases (18
(Euro; 2014)  factor for year life lost case, | drinking windshields washing fluids | years lost per case)
of life lost normalised to | containing methanol

GDP/capita (Euro,

2014)
Netherlands 39,300 1.26 82,025 0 0 0 0 0 0
Austria 38,500 1.23 80,355 0 0 0 0 0 0
Poland® 10,700 0.34 22,332 88.193555 44.09678 29.39785 | 35,452,450 17,726,225 11’817’42
Portugal 16,700 0.54 34,855 0 0 0 0 0 0
Romania 7,500 0.24 15,654 4.5688593 4.568859 2.28443 1,287,344 1,287,344 643,672
Slovenia 18,100 0.58 37,777 0.4721946 0.472195 0.236097 321,089 321,089 160,544
Slovakia 13,900 0.45 29,011 1.2407939 1.240794 0.620397 647,948 647,948 323,974
Finland 37,600 1.21 78,477 12.48886 6.24443 4162953 | 17,641,531 8,820,765 @ 5,880,510
Sweden 44,400 1.42 92,669 0 0 0 0 0 0
LKJir:gtggm 34,900 1.12 72,841 14.733023 14.73302 7.366511 | 19,317,144 19,317,144 9,658,572
Norway 73,500 2.36 153,405 0 0 0 0 0 0
Total 144.4 86.9 53.0 | 86,159,967 | 56,165,158 33’081'7:

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

Similar calculations as done for the ‘as is situation’ have also been performed for the other scenarios. The estimated total numbers of fatal cases for the
relevant scenarios have been used as a basis. In Table 34 only the total estimated costs for all fatal cases for the EU including Norway for all scenarios are

presented.








Socio-Economic analysis of the proposed restriction on methanol content in products

TNO Triskelion report V20809 | Final | 5 February 2016

73 of 151

Table 34. Calculation of costs of life years lost in the EU (and Norway), due to methanol poisoning resulting from drinking windshields washing fluids in all

scenarios.

Scenario?

Total fatal cases of methanol poisoning due to drinking
windshield washing fluids

Total costs of life years lost (Euro, 2014)

High estimate Realistic Low estimate High estimate Realistic estimate | Low estimate
estimate
As is scenario (see Table 33) 144.4 86.9 53.0 86,159,967 56,165,158 33,081,714
3% restriction scenario 26.2 20.5 11.3 19,132,922 16,147,842 8,615,458
1% restriction scenario 1.8 0.9 0.6 1,404,160 702,080 463,373
Bitterant scenario 86.6 34.8 15.9 51,695,980 22,466,063 9,924,514

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.
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7.3  Cost of (chronic) visual impairment

Full data on costs of visual impairment in all relevant European countries are lacking. Some data is
available. Kéberlein et al. (2013) published a review of the economic burden of visual impairment
and blindness, based on 22 studies from the USA, France, Australia, the UK and Canada. Because of
the very different study designs and methods, it is very difficult to compare the studies. The types of
costs that have been taken into account include:

e Adaptations to private homes

* Nursing placements in specific institutes

e Guide dogs

e Devices (e.g. sticks, computer software)

e Expenditure for transport

* Paid assistance.
Because of the expected large differences in cost structures and social and economic set-up in USA,
Canada and Australia, compared to Europe, only the few data from European countries from
Kbberlein et al. (2013) will be presented here.
Clarke et al. (2003, UK) present short-term and long-term annual hospital and non-hospital costs due
to blindness as a complication of diabetes at 4370 UK Pound.
Brezin et al. (2005, France) present indirect costs for low-vision or blindness:

e Social allowances: low vision 87 Euro and blindness 384 Euro per month

e Total household income: low vision 1525 Euro and blindness 1587 Euro per month

¢ Household income without visual impairment: 1851 Euro per month.
Porz et al. (2010, Germany) indicate annual expenses per person for aids for serious visual
impairment of 96.65 Euro and personal assistance of 454.96 Euro.
Lafuma et al. (2006a, France) made a national survey with estimations on costs for time of
caregivers, declared annually and total expenditures. Costs for informal care were for low vision
1881.81 Euro and for blindness 7316.26 Euro per person per year. They also estimated indirect costs
in the form or losses of incomes at 3912 Euro per year for low vision and 3168 Euro per year for
blindness.

Lafuma et al., (2006b) studied non-medical costs associated with visual impairment in France, Italy,
Germany and the UK. The year of costing was 2004. Based on detailed costs studies, they conclude
that the yearly average non-medical cost for each person with a visual impairment was:

* France: 8434 Euro

* Germany: 12662 Euro

e ltaly: 11701 Euro

* UK:13674 Euro.
Recalculated towards 2014, using the Gross domestic product at market price deflator (EU 28) (see
earlier), the costs are between 10062 and 16313 Euro per person per year for these four countries.

Deloitte (2011) reported the costs of visual impairment and blindness in Ireland. They estimate
direct health care costs (price level 2010) at €116,754,169, total indirect costs at €269,340,241 and
the economic value of total Disability Adjusted Life Years (DALYs) at €1,757,157,890, which is by far
the major part of the estimated costs. The number of persons over which these costs are calculated
is 224,832 and these are persons with mild visual impairment, moderate visual impairment and
blindness. The costs per person per year are in total €2,143,252,300/224,832 = 9533 Euro.

Wittenborn and Rein (2013) made an assessment of the economic burden of vision loss and eye
disorders in the United State of America. Their study include all kinds of eye disorders, including e.g.
the use of glasses and contact lenses and the costs attributable to undiagnosed vision loss. Because
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there is a very large number of people with a relatively limited eye disorder (including all those
wearing glasses or contact lenses), the average annual cost per person is low: $450. However, they
also estimate the yearly cost per person with vision loss at $15,900 and the costs per blind person at
$26,900. In these calculations, the blind persons are included in the total group with vision loss. All
values are in 2013 price level.

The referred studies are difficult to compare, due to the different effects that are included (any eye
disorder, visual impairment at different levels, blindness), different types of costs studied (all costs,
indirect costs, specific cost elements, inclusion of loss of wellbeing or not) and general differences in
cost levels between e.g. the USA and Europe.

For this socio-economic analysis, the focus is on visual impairment and blindness. Low vision is
considered to be part of visual impairment. However, eye disorders that are very common and can
relatively easily be solved by glasses and contact lenses are outside the scope. These are not
considered to be an effect of methanol poisoning.

In principle, direct costs (medical or not), indirect costs and costs related to burden of disease or loss
of wellbeing (via DALYs) should be taken into account. The study of Deloitte (2011) is the only
European study that includes all these cost elements. The USA study of Witternborn and Rein (2013)
also includes all these elements. The values of Deloitte are relatively low, with an average of 9533
Euro per year per person (2010 prices), if they are compared to the values for non-medical costs
mentioned by Lafuma et al (2006b), which average between 8438 Euro and 13764 Euro (2004
prices). This cannot be explained by difference in income level, because the study of Deloitte (2011)
was for Ireland, which has a higher GDP/pc than the four countries studied by Lafuma et al. (2006b),
while it was also performed later.

According to the study by Deloitte (2011), the burden of disease or loss of wellbeing is by far the
largest portion of the total costs of visual impairment and blindness. This cost element covers
approximately 82% of all estimated costs. Other cost elements are estimated as follows:

* Health care: 5.4%

* Informal care: 5.1%

e Economic loss due to less effective spending of money for welfare and other reasons (called

‘deadweight welfare loss’ or ‘deadweight efficiency loss’): 4.9%

* Productivity loss: 2.9%.
In the study by Lafuma et al. (2006b), the burden of caregivers and the loss of income are the most
important cost elements, followed by paid assistance. These three factors together cover
approximately 80% of the costs in that study. The three similar factors in the study by Deloitte
(2011), health care, informal care and productivity loss, cover slightly less than 75% of the costs if
the burden of disease costs are disregarded.
A partial reason for the differences between Deloitte (2011) and Lafuma et al. (2006b) may be that
the latter study sees all expenditures purely as costs, while Deloitte indicates that part of the
expenditures (such as social welfare funding) is actually transfer of money from one person to
another and therefore not purely costs. Therefore, they only use the ‘deadweight efficiency loss’ for
such costs. On the other hand, they use all other expenditures (e.g. hospital costs) as pure cost
elements, although in these cost elements there is also an important level of transfer between
individuals (one person’s cost is the other person’s benefit).

In our study, we do not have sufficient information on all cost elements to allow to use the approach
of ‘deadweight efficiency loss” and we therefore use the simple approach considering all
expenditures as pure costs. The fact that people in hospitals earn their money partly because of the
methanol poisoning cases they have to treat is therefore e.g. disregarded in the calculations.

To estimate the costs for our assessment, we have to combine a number of elements.
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The following assumptions are made:

e The average of the values for ‘non-medical costs’ of the four countries in the study by
Lafuma et al. (2006b) will be used as cost element for non-medical costs except burden of
disease. For other countries, the normalisation of this cost element will be done based on
the average GDP/pc of these four countries (which are all large EU Member States).

0 The average costs for non-medical costs (except burden of disease) for France,
Germany, Italy and UK, recalculated to 2014 prices is estimated as 13,860 Euro per
case per year.

e It will be assumed that these ‘non-medical costs’ will together form 70% of the costs not
related to burden of disease (as is the case in the study by Deloitte, 2011).

e Therefore, the medical costs or health-care costs will be estimated at 0.3/0.7 times those
‘non-medical costs’.

0 These costs are therefore estimated as 5940 Euro per case per year.

e The burden of disease costs will be calculated via DALYs by the same method as described by
WHO?, disregarding possible life years lost due to visual impairment after surviving the
methanol poisoning. The number of premature deaths due to visual impairment after
methanol poisoning cannot be estimated due to lack of data. Therefore, only the Years Lost
due to Disability (YLD) will be accounted for:

0 YLD = number of incident cases * disability weight * average duration of the case
(until death).

¢ The (higher) disability weights from the global burden of disease study by WHO, as
referenced by Deloitte (2011) will be used for low vision (visual impairment) and blindness.
Because we assume that all cases in Europe will be treated, we use the values for treated
cases. Because the division in cases between visual impairment and blindness as a result of
methanol poisoning is unknown, we use the simple average of the two values, which are
0.227 for visual impairment / low vision and 0.488 for blindness. The average is 0.3575.

e The valuation of the DALYs that are calculated in this way is done via the costs per year of life
lost, normalised by GDP/pc, as used also for the other two main cost factors studied.

e All cost elements are assumed to be relevant for the average remaining life years lost from
the moment of poisoning. This is assumed to be 18 years, i.e. the same value as for life years
lost for the fatal poisoning cases.

In Table 35 and Table 36, the estimations of the costs for both medical and non-medical care and for
loss of healthy life years (based on estimations of disability adjusted life years) are presented. The
number of cases with visual impairment, as estimated earlier, have been used as a basis, together
with the assumptions mentioned above.

o http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/
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Table 35. Total cases of visual impairment, estimated disability adjusted life years, normalisation factors and costs per case; ‘as is’ situation.
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Country Total cases of visual impairment Disability adjusted life years (total) | GDP/capita | Normalisation Costs per case year,
due to visual impairment (Euro; 2014) | factors medical | normalised to

and non- | GDP/capita  (Euro,

medical care | 2014)

and burden of

disease

High Realistic Low High Realistic Low Burden Burden
estimate estimate estimate estimate | estimate estimate Care o.f Care o.f
disease disease

Belgium 0 0 0 0.00 0.00 0.00 35,900 | 1.11 1.15 22,041 74,929
Bulgaria 1.3833205 1.383321 0.414996 8.90 8.90 2.67 5,900 | 0.18 0.19 3,622 12,314
(I:eepcuhblic 2.006996  2.006996 | 0.602099 12.92 12.92 3.87 14,700 | 0.46 0.47 9,025 30,681
Denmark 0 0 0 0.00 0.00 0.00 46,200 | 1.43 1.48 28,365 96,426
Germany 0 0 0 0.00 0.00 0.00 35,400 | 1.10 1.13 21,734 73,885
Estonia 2.5121178  1.256059  0.502424 16.17 8.08 3.23 15,200 | 0.47 0.49 9,332 31,725
Ireland 0.8789859 @ 0.878986  0.263696 5.66 5.66 1.70 41,000 | 1.27 1.31 25,172 85,573
Greece 0 0 0 0.00 0.00 0.00 16,200 | 0.50 0.52 9,946 33,812
Spain 0 0 0 0.00 0.00 0.00 22,400 | 0.69 0.72 13,753 46,752
France 0 0 0 0.00 0.00 0.00 32,200 | 1.00 1.03 19,769 67,206
Croatia 0.8107658  0.810766 0.24323 5.22 5.22 1.57 10,200 | 0.32 0.33 6,262 21,289
Italy 0 0 0 0.00 0.00 0.00 26,500 | 0.82 0.85 16,270 55,309
Cyprus 0 0 0 0.00 0.00 0.00 20,400 | 0.63 0.65 12,525 42,578
Latvia 3.821136  1.910568 | 0.764227 24.59 12.29 4.92 11,800 | 0.37 0.38 7,245 24,628
Lithuania 5.6195786  2.809789  1.123916 36.16 18.08 7.23 12,400 | 0.38 0.40 7,613 25,881
Luxembourg 0 0 0 0.00 0.00 0.00 87,600 | 2.72 2.81 53,782 | 182,834
Hungary 1.8860658 @ 1.886066 0.56582 12.14 12.14 3.64 10,600 | 0.33 0.34 6,508 22,124
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Country Total cases of visual impairment Disability adjusted life years (total) | GDP/capita | Normalisation Costs per case year,
due to visual impairment (Euro; 2014) | factors medical | normalised to

and non- | GDP/capita  (Euro,

medical care | 2014)

and burden of

disease

High Realistic Low High Realistic Low Burden Burden
estimate estimate estimate estimate = estimate estimate Care of Care o.f
disease disease

Malta 0 0 0 0.00 0.00 0.00 19,000 | 0.59 0.61 11,665 39,656
Netherlands 0 0 0 0.00 0.00 0.00 39,300 | 1.22 1.26 24,128 82,025
Austria 0 0 0 0.00 0.00 0.00 38,500 | 1.19 1.23 23,637 80,355
Poland® 73.494629 | 36.74731  14.69893 472.94 236.47 94.59 10,700 | 0.33 0.34 6,569 22,332
Portugal 0 0 0 0.00 0.00 0.00 16,700 | 0.52 0.54 10,253 34,855
Romania 3.8073827 ¢ 3.807383 1.142215 24.50 24.50 7.35 7,500 | 0.23 0.24 4,605 15,654
Slovenia 0.3934955 ©  0.393495 0.118049 2.53 2.53 0.76 18,100 | 0.56 0.58 11,113 37,777
Slovakia 1.0339949  1.033995  0.310198 6.65 6.65 2.00 13,900 | 0.43 0.45 8,534 29,011
Finland 10.407383  5.203691  2.081477 66.97 33.49 13.39 37,600 | 1.17 1.21 23,085 78,477
Sweden 0 0 0 0.00 0.00 0.00 44,400 | 1.38 1.42 27,260 92,669
Eir:;?)m 12277519 12.27752 3.683256 79.01 79.01 23.70 34,900 | 1.08 112 21,427 72,841
Norway 0 0 0 0.00 0.00 0.00 73,500 | 2.28 2.36 45,126 153,405
Total 120.3 724 26.5 774.35 465.93 170.62

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.
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Table 36. Costs for medical and non-medical care and loss of healthy life years due to visual impairment as a result of methanol poisoning; 'as is' situation.

Country Costs medical and non-medical care | Costs burden of disease (Euro, 2014) Total costs visual impairment (18

(Euro, 2014) years)

High Realistic Low High Realistic Low High Realistic Low

estimate estimate estimate estimate estimate estimate estimate estimate estimate
Belgium 0 0 0 0 0 0 0 0 0
Bulgaria 5,011 5,011 1,503 109,617 109,617 32,885 114,627 114,627 34,388
Czech Republic 18,113 18,113 5,434 396,247 396,247 118,874 414,360 414,360 124,308
Denmark 0 0 0 0 0 0 0 0 0
Germany 0 0 0 0 0 0 0 0 0
Estonia 23,443 11,722 4,689 512,844 256,422 102,569 536,287 268,144 107,257
Ireland 22,126 22,126 6,638 484,025 484,025 145,207 506,151 506,151 151,845
Greece 0 0 0 0 0 0 0 0 0
Spain 0 0 0 0 0 0 0 0 0
France 0 0 0 0 0 0 0 0 0
Croatia 5,077 5,077 1,523 111,070 111,070 33,321 116,147 116,147 34,844
Italy 0 0 0 0 0 0 0 0 0
Cyprus 0 0 0 0 0 0 0 0 0
Latvia 27,683 13,841 5,537 605,586 302,793 121,117 633,269 316,635 126,654
Lithuania 42,782 21,391 8,556 935,895 467,947 187,179 978,677 489,338 195,735
Luxembourg 0 0 0 0 0 0 0 0 0
Hungary 12,274 12,274 3,682 268,512 268,512 80,554 280,787 280,787 84,236
Malta 0 0 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0 0 0 0
Austria 0 0 0 0 0 0 0 0 0
Poland® 482,808 241,404 96,562 | 10,561,876 5,280,938 2,112,375 | 11,044,684 5,522,342 2,208,937
Portugal 0 0 0 0 0 0 0 0 0








Socio-Economic analysis of the proposed restriction on methanol content in products
TNO Triskelion report V20809 | Final | 5 February 2016

80 of 151

Country Costs medical and non-medical care | Costs burden of disease (Euro, 2014) Total costs visual impairment (18

(Euro, 2014) years)

High Realistic Low High Realistic Low High Realistic Low

estimate estimate estimate estimate estimate estimate estimate estimate estimate
Romania 17,532 17,532 5,260 383,521 383,521 115,056 401,053 401,053 120,316
Slovenia 4,373 4,373 1,312 95,658 95,658 28,697 100,030 100,030 30,009
Slovakia 8,824 8,824 2,647 193,034 193,034 57,910 201,859 201,859 60,558
Finland 240,251 120,125 48,050 | 5,255,706 2,627,853 1,051,141 | 5,495,957 @ 2,747,978 1,099,191
Sweden 0 0 0 0 0 0 0 0 0
United Kingdom 263,070 263,070 78,921 5,754,899 5,754,899 1,726,470 6,017,969 6,017,969 1,805,391
Norway 0 0 0 0 0 0 0 0 0
Total 1,173,368 764,884 270,314 | 25,668,490 | 16,732,537 5,913,356 | 26,841,858 @ 17,497,421 6,183,670

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

For the other scenarios, similar calculations have been done, based on the respective estimates of cases
calculations are presented in Table 37.

of visual impairment. The results of these
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Table 37. Calculations of costs of medical and non-medical care and of loss of healthy life years due to visual impairment as a result of methanol poisoning
due to drinking windshield washing fluids; all scenarios.

Scenario Total cases of visual impairment due | Costs of medical and non-medical | Costs of loss of healthy life years (Euro, | Total costs of visual impairment (Euro,
to methanol poisoning due to | care (Euro, 2014) 2014) 2014)
drinking windshield washing fluids
High Realistic Low High Realistic Low High Realistic Low High Realistic Low
estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate
‘As is’ scenario 120.3 72.4 26.5 | 1,173,368 764,884 270,314 25,668,490 16,732,537 . 5,913,356 26,841,858 17,497,421 | 6,183,670
3% restriction
. 21.9 17.1 5.6 | 1,048,664 219,909 70,398 5,700,016 4,810,711 @ 2,434,638 6,748,680 5,030,620 | 2,545,931
scenario
1% restriction
. 1.5 0.7 0.3 19,123 9,561 3,786 418,323 209,161 82,828 437,445 218,723 86,614
scenario
Bitterant scenario 72.2 29.0 8.0 | 5,422,102 305,954 81,094 15,401,094 6,693,015 : 1,774,007 20,823,196 6,998,968 : 1,855,101

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.
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7.4 Total costs of health impacts of drinking windshield washing fluids containing methanol
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To estimate the total costs for all scenarios, all cost elements have to be summed. This has been done in Table 38.

Table 38. Summation of all cost estimates for health impacts of drinking windshield washing fluids with methanol for all scenarios.

Scenario Costs of hospitalisation (Euro, 2014) Costs of life years lost (Euro, 2014) Costs of visual impairment (Euro, | Total costs all factors (Euro, 2014)
2014)

High Realistic Low High Realistic Low High Realistic Low High Realistic Low

estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate
‘As is’ scenario 1,186,577 773,495 455,594 | 86,159,967 | 56,165,158 | 33,081,714 | 26,841,858 | 17,497,421 | 6,183,670 | 114,188,402 | 74,436,073 @ 39,720,978
3% restriction
<cenario 263,495 222,385 118,650 | 19,132,922 | 16,147,842 8,615,458 6,748,680 5,030,620 | 1,610,411 26,145,096 | 21,400,847 | 10,344,518
1% restriction
scenario 19,338 9,669 6,381 1,404,160 702,080 463,373 437,445 218,723 86,614 1,860,943 930,472 556,369
Bitterant scenario 711,946 309,398 136,678 | 51,695,980 | 22,466,063 9,924,514 | 20,823,196 6,998,968 | 1,855,101 73,231,123 | 29,774,429 @ 11,916,293

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.
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8 Potential health costs of non-use of methanol

The use of methanol, specifically in windshield washing fluids, has some benefits that may also lead
to health costs, if these benefits do no longer exist, e.g. when methanol can no longer be used in
relevant amounts. These will be discussed below. The extent of these benefits of methanol and
related health costs, if methanol has to be substituted, is not estimated.

8.1 Cleaning and de-icing of windshields

Alcohols are used, together with other products, to clean and to de-ice the windshield and to
prevent freezing of the product in the application system. It will also have some effect on the (re-
)freezing of the windshields after application.

Methanol water solutions with 20% (v/v) methanol have a freeze point of approximately -15 °C and
with 40% (v/v) methanol the freeze point is around -30 °C."° An ethanol in water concentration of
20% (v/v) has a freeze point of approximately -9 °C and a 40% (v/v) ethanol water solution has a
freeze point of approximately -23 °C." Therefore, methanol is more efficient in lowering the freeze
point than ethanol. That is why e.g. in Northern parts of Northern Amerika, with winter
temperatures below -25 °C, it is usual to use methanol in windshield washing fluids.

Windshield washing fluids without methanol are about twice as expensive (in Poland and Czech
Republic) as those with methanol (see later). The use of windshield washing fluids in some situations
can be very high. For example, Uuksulainen et al. (2009) report windshield washing fluid
consumption levels of up to more than 2 liter/hour. The price difference between high methanol
containing fluids and low or no methanol containing fluids may lead drivers (professional or private)
to use less fluid to save costs. This may result in lower visibility than optimum. Low visibility can be a
cause of road accidents with both damage to goods as well as health impacts to people being
involved.

According to Volvo Trucks (2013), in approximately 30% of accidents contributing factors can be
attributed to the environment, including bad visibility. However, in those cases, bad visibility
probably mostly relates to fog or mist or snowing. Still, incompletely de-iced and cleaned
windshields will contribute to bad visibility. One of the major driver related contributors to accidents
is ‘Failure to look properly’. Again, incomplete de-icing and cleaning of the windshield will contribute
to that factor.

The costs of road accidents vary, of course, substantially with the effects of the accidents. No
estimation is possible, because no information exists on the occurrence and severity of accidents
related to bad visibility through the windshield.

8.2 Legionella in windshield washing fluids

Another potential health risk when methanol is removed from windshield washing fluids is the risk
of Legionnaires’ disease due to exposure to Legionella species that may grow in water without
windshield washing fluids. Wallensten et al. (2010) found that professional drivers are five times
more commonly represented among community acquired sporadic cases in England and Wales than
expected. Two exposures linked to vehicle use were found associated with an increased risk of

10 http://www.methanol.org/Technical-Information/Resources/Technical-Information/FreezingPointsMethanol-
WaterSolutions.aspx
" http://www.engineeringtoolbox.com/ethanol-water-d_989.html|
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Legionnaires’ disease: driving through an industrial area (OR 7.2, 95%Cl 1.5-33.7) and driving or
being a passenger in a vehicle with windscreen wiper fluid not containing added screenwash (OR
47.2, 95%Cl 3.7-603.6). They estimate that around 20% of community acquired sporadic cases could
be attributed to this exposure. Palmer et al. (2012) studied the presence of Legionella pneumophila
in windshield washing fluids. They studied 30 vehicles, 24 of which used windshield washing fluids
and six did not. Only in one vehicle without windshield washing fluids contamination was found
(6000 colony forming units/liter). Schwake (2014) studied occurrence, survival and characterisation
of Legionella in water. This included a study on windshield washing fluids. When spiked with
Legionella, a washer fluid with around 1% methanol and cleaning agents showed a long survival time
of Legionella (up to 80 days), whereas survival time was shorter in de-ionised water (up 60 days) and
much shorter in a mixture of up to 1.25% isopropanol, 0.25% ethylene glycol and cleaning agents (1
day). Another experiment showed that survival in 10% methanol was only about 8 days and in 20%
methanol only 4.5 days. A number of school bus windshield washing reservoirs was also tested and
the results were highly variable, but some relatively high values were found (up to 81,000 colony
forming units/mL).

No information on higher concentrations of ethanol or isopropanol in water and the effect on
Legionella was found.

It is clear that a higher concentration of methanol reduces the Legionella amount in water. However,
whether substitution with ethanol or isopropanol will be equally effective is unknown.

Legionnaires’ disease can have substantial hospitalisation costs, next to the costs in human suffering.
Average costs (in the USA) per hospitalisation case between 2001 and 2009 were ranging from
$25,375 - 530,625.
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9 Costs of restriction of methanol in windshield washing fluids and
of the use of bitterants as alternative risk management measure

The costs of the risk management measures to lower the risk of methanol poisoning due to drinking
windshield washing fluids are calculated based on assumptions on the following parameters:

¢ Volume of windshield washing fluids used per year

e Methanol content of windshield washing fluids in the different scenarios

e Cost differences between products with different percentages of methanol

e Cost differences between countries in products

e Costs of bitterant as addition to windshield washing fluids.

Specific data on the volumes of windshield washing fluid used in the EU are scarce and not readily
available. The ANNEX XV restriction report does provide information on the tonnage of methanol,
ethanol and isopropanol in windshield washing fluid in Finland (Table 39).

Table 39. Tonnage placed on the market in Finland in windshield washing fluids from year 2002 to
2012 (Finnish Chemical Products Register 2013).

Methanol Ethanol Isopropanol

2002 1326 3474 4323
2003 1565 4061 4106
2004 204 5606 3043
2005 1334 4743 1995
2006 1745 5061 2811
2007 1358 5095 2617
2008 1127 5952 1927
2009 1246 6594 2892
2010 1748 6353 1187
2011 2559 7707 1746
2012 935 4382 702

An estimate of the volume of windshield washing fluids used in the EU is very difficult to make.
There may be variations in use of windshield washing fluids, based on differences in e.g. traffic
density, road quality, climate, etc., which cannot be estimated. Therefore, it will be assumed that all
cars in the EU (and Norway) use on average the same volume of windshield washing fluids per year.

Some internet searches provided (very limited) information on frequency of filling up windshield
washing fluid containers in cars. Adding fluid is reported to be needed by some people once or twice
every three months™. If a container for windshield washing fluids has a capacity of around 5 liter,
this would mean about 20-40 L/year. The data on tonnage of methanol in Finland in windshield
washing fluids (see Table 39), the fact that there are approximately 2.9 million cars in Finland and
the average methanol content of 3.5% (35% for 10% of the products) as given in the Annex XV report
for the previous years, lead to an estimate of average use of windshield washing fluid per car of
around 20 L per year (for simplicity assuming 1 liter windshield washing fluid = 1 kg). The volume of
windshield washing fluid used is reported to be in the order of 1-3 liter per hour in the Finnish report
on methanol exposure scenarios (Uuksulainen, 2009). With an average driving time of 1 hour per day
(for consumers), this would already be more than 300 liters per year, which appears to be an

12 http://www.e90post.com/forums/showthread.php?t=109649
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extremely conservative estimate. The high use rate probably relates to the most severe winter
conditions. Kozisek et al. (2010) indicate, based on a survey from which no details are given, that a
professional driver probably uses windshield washing fluid 6 times per day. A small experiment
suggests that the amount used is 20-50 mL per wipe. This would suggest a use per year of around 6 *
365 * 50 = 109,500 mL, which is around 110 L/year per vehicle. Taken all this information together,
the volume of windshield washing fluid used per car per year is estimated at between 10 and 60
Liter, with a realistic estimate of 30 Liter. This estimate is for the use of ‘in use’ fluids, i.e. if people
buy concentrated products that should be diluted before use, the diluted amounts are estimated,
not the undiluted product amounts.

According to the European Vehicle Market Statistics pocketbook 2013 (The International Council On
Clean Transportation ICCT) the number of light-duty vehicles in the EU was 239 million in 2010 and
the number of heavy-duty vehicles was 35 million.

The market of vehicles in Europe is not evenly distributed over all countries. The European Vehicle
Market Statistics pocketbook 2014 (ICCT, 2014), provides information on the number of passenger
cars per inhabitant. With this data and the number of inhabitants (from Eurostat), the total number
of passenger cars was calculated. The report ‘EUROPEAN MOTOR VEHICLE PARC 2011’, published by
ANFAC (2011) presents the number of various types of vehicles in use in 2011 (or 2010 if 2011 data
not available) for the EU Member States, with some exceptions, due to lack of data. These data are
used for total vehicles per country. For countries with missing data on total vehicles, the average
ratio between total vehicles and passenger cars is used to calculate the number of total vehicles.
Because there is no indication about the different use of windshield washing fluids by different types
of vehicles, it is assumed that the values (10-60 L/year) for volumes used are the same for all types
of vehicles. The volume of windshield washing fluid used per year per country is therefore estimated
using these estimates times the total number of vehicles calculated from the combination of ANFAC
and ICCT data. The results are presented in Table 40.

Table 40. Number of vehicles and volume of windshields washing fluids used per year for total fleet.

Country Number of | Total Volume of windshield washing fluids used per year
passenger number of | (per vehicle: high =60 L, realistic=30L, low=101L)
cars (ICCT, | vehicles
2014) (ANFAC,

2011 and
estimation)
High estimate  Realistic Low estimated
estimate

Belgium 5,456,344 6,137,759 368,265,540 184,132,770 61,377,590

Bulgaria 2,666,409 2,917,487 175,049,243 87,524,622 29,174,874

Czech

Republic 4,709,564 5,285,402 317,124,120 158,562,060 52,854,020

Denmark 2,633,588 2,682,312 160,938,720 80,469,360 26,823,120

Germany 42,813,400 | 45,983,355 | 2,759,001,300 1,379,500,650 459,833,550

Estonia 600,013 662,498 39,749,880 19,874,940 6,624,980

Ireland 1,956,712 2,198,649 131,918,940 65,959,470 21,986,490

Greece 3,825,421 5,327,459 319,647,540 159,823,770 53,274,590

Spain 22,137,694 | 27,596,353 | 1,655,781,180 827,890,590 275,963,530

France 32,664,878 | 38,067,000 | 2,284,020,000 @ 1,142,010,000 380,670,000

Croatia 1,439,631 1,575,192 94,511,516 47,255,758 15,751,919

Italy 37,746,037 | 42,067,078 | 2,524,024,680 i 1,262,012,340 420,670,780

Cyprus 471,042 515,397 30,923,816 15,461,908 5,153,969
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Country Number of | Total Volume of windshield washing fluids used per year
passenger number of | (per vehicle: high =60 L, realistic=30L, low=101L)
cars (ICCT, | vehicles
2014) (ANFAC,

2011 and
estimation)
High estimate  Realistic Low estimated
estimate

Latvia 610,448 708,239 42,494,340 21,247,170 7,082,390

Lithuania 1,677,779 1,941,152 116,469,120 58,234,560 19,411,520

Luxembourg 362,789 396,950 23,817,014 11,908,507 3,969,502

Hungary 2,973,579 51,545 3,092,700 1,546,350 515,450

Malta 251,827 275,540 16,532,415 8,266,208 2,755,403

Netherlands 7,909,766 9,218,000 553,080,000 276,540,000 92,180,000

Austria 4,492,111 | 4,930,475 295,828,500 147,914,250 49,304,750

Poland 18,708,890 | 21,049,031 | 1,262,941,860 631,470,930 210,490,310

Portugal 4,233,484 5,873,000 352,380,000 176,190,000 58,730,000

Romania 4,467,152 5,074,910 304,494,600 152,247,300 50,749,100

Slovenia 1,067,642 1,168,175 70,090,492 35,045,246 11,681,749

Slovakia 1,825,175 1,973,716 118,422,960 59,211,480 19,737,160

Finland 3,052,711 3,456,925 207,415,500 103,707,750 34,569,250

Sweden 4,475,217 4,963,571 297,814,260 148,907,130 49,635,710

United

Kingdom 28,810,101 | 34,501,054 | 2,070,063,240 i 1,035,031,620 345,010,540

Norway 2,495,504 2,730,489 163,829,354 81,914,677 27,304,892

Total 246,534,909 | 279,328,714 | 16,759,722,831 | 8,379,861,416 2,793,287,139

9.1 Costs of windshield washing fluids in the ‘as is’ situation

The volume of methanol used in windshields washing fluids depends on the distribution of methanol
content, which is considered to be different for different groups of countries, as indicated in the
chapter on risk threshold calculation of methanol poisoning. The distribution that is used is indicated
below for the ‘as is’ situation:

* High risk countries: 20% of products no methanol, 20% < 3%, 20% 3-10% and 40% 10%

e Medium risk countries: 70% of products no methanol, 10% <3%, 10% 3-10% and 10% > 10%

e Low risk countries: 90% no methanol and 10% < 3%.
For calculations of volumes of methanol to be replaced and relevant costs in case of a restriction, the
following values will be used:

* No methanol = 0%

e <3%=1%

e 3-10%=5%

e >10%=20%
As in the calculation of health risks, the situation in Poland is assessed without the restriction, that
was implemented in 2013. Poland is therefore grouped in the high risk countries.

Based on these assumptions and the volumes of windshield washing fluids calculated to be used per
country per year, the total volume of methanol used per country per year is estimated and
presented in Table 41.
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Table 41. Estimated total volume of methanol used per year in windshield washing fluids.

Country Volume methanol used in windshield washing

fluids per year (Liters)

High Realistic Low estimate

estimate estimate
Belgium 368,266 184,133 61,378
Bulgaria 4,551,280 2,275,640 758,547
Czech Republic 8,245,227 4,122,614 1,374,205
Denmark 160,939 80,469 26,823
Germany 2,759,001 1,379,501 459,834
Estonia 3,656,989 1,828,494 609,498
Ireland 3,429,892 1,714,946 571,649
Greece 319,648 159,824 53,275
Spain 1,655,781 827,891 275,964
France 2,284,020 1,142,010 380,670
Croatia 2,457,299 1,228,650 409,550
Italy 2,524,025 1,262,012 420,671
Cyprus 30,924 15,462 5,154
Latvia 3,909,479 1,954,740 651,580
Lithuania 10,715,159 5,357,580 1,785,860
Luxembourg 23,817 11,909 3,970
Hungary 80,410 40,205 13,402
Malta 16,532 8,266 2,755
Netherlands 553,080 276,540 92,180
Austria 295,829 147,914 49,305
Poland® 116,190,651 58,095,326 19,365,109
Portugal 352,380 176,190 58,730
Romania 7,916,860 3,958,430 1,319,477
Slovenia 1,822,353 911,176 303,725
Slovakia 3,078,997 1,539,498 513,166
Finland 19,082,226 9,541,113 3,180,371
Sweden 297,814 148,907 49,636
United Kingdom 53,821,644 26,910,822 8,970,274
Norway 163,829 81,915 27,305
Total 250,764,352 125,382,176 41,794,059

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

Some information was requested from consultants in the methanol market. According to a
presentation on the full methanol market in Europe, the total European demand for methanol was
10,101 million tonnes of methanol, with an estimated amount of 625,000 tonnes (789,141,000 Liter)
for ‘other uses’, which includes the use in windshield washing fluids (Seuser, 2014). A consultant
estimated US demand for methanol in windshield washing fluids at 100,000-150,000 tonnes
(educated guess, personal communication). Two consultants of the methanol institute consider that
the amount of methanol for windshield washing fluids in the EU is low and would be closer to the
lower end of the estimate used in the preliminary Socio-Economic Analysis for the methanol
restriction that we presented, than to the higher end. The preliminary analysis suggested between
16,400,000 and 986,000,000 Liter methanol in windshields washing fluids per year. Our present
estimate in Table 41 can be seen as a more precise estimate than the preliminary estimate. The
highest estimate would imply that approximately 32% of the volume used for ‘other uses’ would be
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in windshield washing fluids, while the lowest estimate is around 7% of the total volume for ‘other
uses’. Based on those considerations, the volumes are considered not unrealistic.

The available information on prices of windshields washing fluids is very limited. Two publications in
car magazines from Poland and Czech Republic have been found that indicate prices for products

with different percentages of methanol. The results are summarised in Table 42 and Table 43.

Table 42. Summarized overview of tested formulations in relation to the price of the product

(published in Auto-swiat, Poland; situation without restriction).

Methanol <3%

Methanol 3-10%

Methanol 10-30%

Number of tested formulations

15

5

12

Average freezing temp. (°C)

-23,6

-23,0

-25,37

Average price per liter (€)

1,39 (0,7-3,4)*

0,82 (0,84-0,96)*

0,69 (0,38-1,32)*

* Cheapest and most expensive product tested

Table 43. Summarized overview of tested formulations in relation to the price of the product
(published on blesk.cz, Czech republic).

Methanol <0.1%

Methanol 0,1-3%

Methanol >10%

Number of tested formulations 4 4 1
Average freezing temp. (°C) -18,5 -15,25 -21
Average price per liter (€) 2,00 (1,32-2,88)* 1,13 (0,64-1,80)* 1,00

* Cheapest and most expensive product tested

In Poland, the price difference between products with 10-30% of methanol and those with <3%
methanol was approximately a factor of 2. For the Czech Republic the price difference was
approximately a factor two for products with more than 10% methanol compared with those with
no relevant methanol (< 0.1%). Based on these two studies, we use the following price differences
to calculate the costs of substitution of methanol by relevant other substances (usually also alcohols,
that are more expensive):

e Products with no methanol are 2 times the price of products with > 10% of methanol

*  Products with < 3% methanol are 1.5 times the price of products with > 10% methanol

* Products with 3-10% methanol are 1.2 times the price of those with > 10% methanol.
Prices of products will be different in different countries (as already indicated in the data from
Poland and the Czech Republic). Because very limited information is available, we will use the
average price of the Czech Republic and Poland for products with more than 10% methanol as
starting point. The prices of other countries based on this value, normalised by the GDP/pc (with the
average GDP/pc of Czech Republic and Poland as basis).

Based on the distribution of windshields washing fluids between products with no, low, medium or
high methanol content, as indicated above, the price differences and the volumes of windshield
washing fluids estimated, the total costs for windshield washing fluids in the ‘as is’ situation is
estimated in Table 44.

13 http://www.blesk.cz/clanek/radce-auto/189884/velky-test-nemrznoucich-smesi-pozor-at-se-neotravite-
metanolem.html#266021-0
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Table 44. Estimation of total costs for windshield washing fluids per year in the ‘as is’ situation.

Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate

Belgium 35,900 2.826772 1,715,312,017 857,656,008 285,885,336
Bulgaria 5,900 0.464567 121,629,383 60,814,691 20,271,564
Czech

Republic 14,700 1.15748 549,000,657 274,500,329 91,500,110
Denmark 46,200 3.637795 964,695,200 482,347,600 160,782,533
Germany 35,400 2.787402 12,671,930,038 . 6,335,965,019 | 2,111,988,340
Estonia 15,200 1.19685 53,868,787 26,934,393 8,978,131
Ireland 41,000 3.228346 636,967,486 318,483,743 106,161,248
Greece 16,200 1.275591 671,852,566 335,926,283 111,975,428
Spain 22,400 1.76378 4,812,143,389 2,406,071,695 802,023,898
France 32,200 2.535433 9,542,087,036 @ 4,771,043,518 @ 1,590,347,839
Croatia 10,200 0.80315 113,530,135 56,765,068 18,921,689
Italy 26,500 2.086614 8,678,148,359 . 4,339,074,180 | 1,446,358,060
Cyprus 20,400 1.606299 81,848,523 40,924,262 13,641,421
Latvia 11,800 0.929134 44,706,522 22,353,261 7,451,087
Lithuania 12,400 0.976378 128,762,757 64,381,378 21,460,459
Luxembourg 87,600 6.897638 270,694,246 135,347,123 45,115,708
Hungary 10,600 0.834646 3,860,734 1,930,367 643,456
Malta 19,000 1.496063 40,754,682 20,377,341 6,792,447
Netherlands 39,300 3.094488 2,820,123,347 ¢ 1,410,061,673 470,020,558
Austria 38,500 3.031496 1,477,707,033 738,853,516 246,284,505
Poland” 10,700 0.84252 1,204,827,640 602,413,820 200,804,607
Portugal 16,700 1.314961 763,511,041 381,755,521 127,251,840
Romania 7,500 0.590551 268,947,253 134,473,627 44,824,542
Slovenia 18,100 1.425197 149,404,590 74,702,295 24,900,765
Slovakia 13,900 1.094488 193,854,982 96,927,491 32,309,164
Finland 37,600 2.96063 695,323,390 347,661,695 115,887,232
Sweden 44,400 3.496063 1,715,600,082 857,800,041 285,933,347
United

Kingdom 34,900 2.748031 8,508,153,068  4,254,076,534  1,418,025,511
Norway 73,500 5.787402 1,562,308,002 781,154,001 260,384,667
Total 60,461,552,945 : 30,230,776,473 | 10,076,925,491

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

9.2

Costs of windshield washing fluids in the scenario with a restriction of methanol to 3%

In the scenario with a restriction of methanol to 3%, the volume of methanol used will change
compared to the ‘as is’ situation. The price of windshields washing fluids will also be increased, as
indicated before by the price difference in relation to the percentage of methanol. In the
calculations, it will be assumed that the restriction will be fully adhered to by all suppliers of
windshields washing fluids. It is also assumed that changes in composition will mostly happen in
those groups of countries that now have a relatively high level of methanol in their windshields

washing fluids.
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The distribution that is used for the methanol content in the scenario of a restriction to 3% is
indicated below:

e High risk countries: 40% of products no methanol, 60% < 3%

* Medium risk countries: 80% of products no methanol, 20% <3%

* Low risk countries: 90% no methanol and 10% < 3%.
It is assumed that there will be no change for low risk countries, because most of the products
already contains no methanol. For the medium risk countries, most of the products with a high level
of methanol now will be modified or exchanged for products with a low level of methanol, but some
will be exchanged for products without methanol. In the high risk countries, it is assumed that the
majority of products will still contain a low level of methanol.
For calculations of volumes of methanol to be replaced and relevant costs in case of a restriction, the
following values for concentration of methanol will be used, i.e. the same values as for the ‘as is’
situation:

* No methanol = 0%

* <3%=1%.
Based on these values, the distribution of products and the prices are recalculated. In this
calculation, it is assumed that the obligatory substitution of methanol will not lead to any difference
in price for products with percentages of methanol below 3%. Such changes could occur if there
would be a shortage of substitutes. However, such a situation is not taken into account in these
calculations. Table 45 shows the recalculated costs of windshield washing fluids in a situation with a
restriction to 3% of methanol.

Table 45. Estimation of total costs for windshield washing fluids per year in the 3% restriction

scenario.
Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate

Belgium 35,900 2.826772 1,715,312,017 857,656,008 285,885,336
Bulgaria 5,900 0.464567 130,562,614 65,281,307 21,760,436
Czech

Republic 14,700 1.15748 589,322,739 294,661,370 98,220,457
Denmark 46,200 3.637795 964,695,200 482,347,600 160,782,533
Germany 35,400 2.787402 12,671,930,038 | 6,335,965,019 i 2,111,988,340
Estonia 15,200 1.19685 68,340,998 34,170,499 11,390,166
Ireland 41,000 3.228346 683,750,408 341,875,204 113,958,401
Greece 16,200 1.275591 671,852,566 335,926,283 111,975,428
Spain 22,400 1.76378 4,812,143,389  2,406,071,695 802,023,898
France 32,200 2.535433 9,542,087,036 . 4,771,043,518 . 1,590,347,839
Croatia 10,200 0.80315 121,868,507 60,934,253 20,311,418
Italy 26,500 2.086614 8,678,148,359 : 4,339,074,180 . 1,446,358,060
Cyprus 20,400 1.606299 81,848,523 40,924,262 13,641,421
Latvia 11,800 0.929134 56,717,229 28,358,615 9,452,872
Lithuania 12,400 0.976378 163,355,736 81,677,868 27,225,956
Luxembourg 87,600 6.897638 270,694,246 135,347,123 45,115,708
Hungary 10,600 0.834646 4,144,291 2,072,146 690,715
Malta 19,000 1.496063 40,754,682 20,377,341 6,792,447
Netherlands 39,300 3.094488 2,820,123,347 | 1,410,061,673 470,020,558
Austria 38,500 3.031496 1,477,707,033 738,853,516 246,284,505
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Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate

Poland® 10,700 0.84252 1,528,512,678 764,256,339 254,752,113
Portugal 16,700 1.314961 763,511,041 381,755,521 127,251,840
Romania 7,500 0.590551 288,700,441 144,350,221 48,116,740
Slovenia 18,100 1.425197 160,377,808 80,188,904 26,729,635
Slovakia 13,900 1.094488 208,092,919 104,046,459 34,682,153
Finland 37,600 2.96063 882,126,689 441,063,345 147,021,115
Sweden 44,400 3.496063 1,715,600,082 857,800,041 285,933,347
United

Kingdom 34,900 2.748031 9,133,045,666 @ 4,566,522,833 | 1,522,174,278
Norway 73,500 5.787402 1,562,308,002 781,154,001 260,384,667
Total 61,807,634,286 30,903,817,143 | 10,301,272,381

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

Close inspection of Table 45 shows that there is no expected change in costs in low risk countries,
some change in medium risk countries and by far the largest change in high risk countries.

9.3 Costs of windshield washing fluids in the scenario with a restriction of methanol to 1%

A restriction to 1% of methanol as a maximum in windshields washing fluids leads to the situation
that practically all products will be without methanol (except e.g. as contamination). It is assumed
not to be useful to add quantities of methanol below 1% to the products. A source of methanol in
windshield washing fluids could be denatured alcohol that is denatured with methanol (assuming
there will be no restriction on denatured alcohols). Most formulations of denatured alcohol that are
accepted in Europe do not contain methanol, but some contain up to 9.5% of methanol. If a product
with 20% of methanol would be substituted with a similar product where all methanol was replaced
by denatured alcohol and the producer would not realise that the denatured alcohol it uses contains
9.5% of methanol, the resulting concentration of methanol in the product would be 9.5% of 20%,
which is 1.9%. This would be not allowed under a restriction to 1% of methanol. Therefore, we
assume that any denatured alcohol used to create windshields washing fluids under this restriction
would contain very little (if any) methanol.

The resulting situation, for the calculation of costs, is that all products would be without methanol.
In Table 46 the resulting costs for windshield washing fluids are estimated.

Table 46. Estimation of total costs for windshield washing fluids per year in the 1% restriction

scenario.
Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate

Belgium 35,900 2.826772 1,759,294,376 879,647,188 293,215,729
Bulgaria 5,900 0.464567 137,434,331 68,717,165 22,905,722
Czech
Republic 14,700 1.15748 620,339,725 310,169,863 103,389,954
Denmark 46,200 3.637795 989,430,975 494,715,487 164,905,162
Germany 35,400 2.787402 12,996,851,321 | 6,498,425,660 | 2,166,141,887
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Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate

Estonia 15,200 1.19685 80,401,175 40,200,587 13,400,196
Ireland 41,000 3.228346 719,737,272 359,868,636 119,956,212
Greece 16,200 1.275591 689,079,555 344,539,778 114,846,593
Spain 22,400 1.76378 4,935,531,681 2,467,765,841 822,588,614
France 32,200 2.535433 9,786,755,934 = 4,893,377,967 . 1,631,125,989
Croatia 10,200 0.80315 128,282,639 64,141,319 21,380,440
Italy 26,500 2.086614 8,900,664,984  4,450,332,492 . 1,483,444,164
Cyprus 20,400 1.606299 83,947,203 41,973,602 13,991,201
Latvia 11,800 0.929134 66,726,152 33,363,076 11,121,025
Lithuania 12,400 0.976378 192,183,219 96,091,609 32,030,536
Luxembourg 87,600 6.897638 277,635,125 138,817,562 46,272,521
Hungary 10,600 0.834646 4,362,412 2,181,206 727,069
Malta 19,000 1.496063 41,799,674 20,899,837 6,966,612
Netherlands 39,300 3.094488 2,892,434,202 | 1,446,217,101 482,072,367
Austria 38,500 3.031496 1,515,596,957 757,798,478 252,599,493
Poland” 10,700 0.84252 1,798,250,209 899,125,105 299,708,368
Portugal 16,700 1.314961 783,088,247 391,544,124 130,514,708
Romania 7,500 0.590551 303,895,201 151,947,601 50,649,200
Slovenia 18,100 1.425197 168,818,746 84,409,373 28,136,458
Slovakia 13,900 1.094488 219,045,177 109,522,589 36,507,530
Finland 37,600 2.96063 1,037,796,105 518,898,052 172,966,017
Sweden 44,400 3.496063 1,759,589,828 879,794,914 293,264,971
United

Kingdom 34,900 2.748031 9,613,732,280 | 4,806,866,140  1,602,288,713
Norway 73,500 5.787402 1,602,367,182 801,183,591 267,061,197
Total 64,105,071,885 | 32,052,535,942 | 10,684,178,647

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

In the 1% restriction scenario, there will also be higher costs, compared to the ‘as is’ situation, for
the low risk countries, because the 10% of low methanol containing windshields washing fluids will
be substituted.

9.4 Costs of windshield washing fluids in the scenario with the alternative risk management
measure of requiring bitterant for products with > 1% methanol

In case there will be no restriction, but the requirement to add sufficient bitterant to products with
>1% methanol to obtain the maximum deterring effect, the distribution of methanol concentrations
in the products is assumed not to change. It will be assumed that in this case only bitterant will need
to be added.

Information was received from one supplier of alcohols with a lot of experience in the use and
addition of bitterant (denatonium benzoate) to their products. The supplier indicated that at least 1
g denatonium benzoate per 100 Liter of alcohol should be added, but preferably a bit more. The EU
standard denaturing procedure for denatured alcohol also includes the addition of 1 g denatonium
benzoate for 100 Liter of ethanol, while a formula in New Zealand requires 15.6 g denatonium
benzoate per 1000 Liter of ethanol. Finland and Estonia require 20 ppm (2 g/100 Liter) in denatured
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alcohol and Norway uses 50 ppm. Therefore, we assume that between 1 g denatonium benzoate
and 2 g denatonium benzoate per 100 Liter windshield washing fluid (with a lower alcohol content
than denatured alcohol) will be used, with a realistic value of 1.5 g per 100 L.

Because the effect of adding a bitterant should be a bitter taste for the product, it is assumed that
the amount will be independent of whether the alcohol used is largely methanol or largely another
alcohol. However, it is assumed that no denatonium benzoate will be added to products containing
less than 1% of methanol. In our calculations, this implies that products with no methanol will not
have any price increase due to addition of bitterant.

Denatonium benzoate can be delivered dissolved in alcohols (e.g. methanol or ethanol) and
therefore addition of the substance to windshields washing fluids will not require any technical
changes in the formulation facility. The cost factor for the addition of bitterant is therefore expected
to be purely caused by the price of bitterant that the formulators will have to pay. According to the
contact person, a relatively high price of denatonium benzoate is 150 Euro per kg. The price depends
on the form and amount in which it is delivered. To be conservative in the cost estimations, this
price of 150 Euro per kg will be used. It is assumed that this price will be independent of the location
of the producer of the windshield washing fluid and will therefore not need to be normalised to
GDP/pc.

With a use of 1-2 g per 100 Liter of windshield washing fluids, the increase in price of this product
will be between 0.0015 Euro/Liter and 0.003 Euro/Liter. The price for a product with > 10% of
methanol will therefore increase from around 0.69-1 Euro/Liter to 0.6915-1.003 Euro/Liter. The
difference between adding 1 or 2 g per 100 Liter is much less than the difference in high and low
estimates of volumes of windshield washing fluids used and will therefore be neglected. Only the
additional costs of 0.003 Euro per Liter of windshield washing fluids (based on 2 g denatonium
benzoate per 100 Liter) will be taken into account in calculations. This increase in price will be used
for all windshield washing fluids with low, medium or high methanol content for all countries. It can
also be seen, based on the very limited increase in price, that the costs of adding bitterants are
rather low, even if a two or three times higher amount of bitterant would be needed for optimum
effect of the bitterants.

Table 47 indicates the total costs for windshield washing fluids per year in case of an obligation to
add bitterants to products with more than 1% methanol.

Table 47. Estimation of total costs for windshield washing fluids per year in the scenario of obligatory
addition to bitterants for products with more than 1% methanol.

Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate

Belgium 35,900 2.826772 1,715,422,496 857,711,248 285,903,749
Bulgaria 5,900 0.464567 121,786,927 60,893,464 20,297,821
Czech

Republic 14,700 1.15748 549,286,069 274,643,034 91,547,678
Denmark 46,200 3.637795 964,743,482 482,371,741 160,790,580
Germany 35,400 2.787402 12,672,757,738 6,336,378,869 2,112,126,290
Estonia 15,200 1.19685 53,964,187 26,982,093 8,994,031
Ireland 41,000 3.228346 637,086,213 318,543,106 106,181,035
Greece 16,200 1.275591 671,948,461 335,974,230 111,991,410
Spain 22,400 1.76378 4,812,640,123 @ 2,406,320,062 802,106,687
France 32,200 2.535433 9,542,772,242 . 4,771,386,121  1,590,462,040
Croatia 10,200 0.80315 113,615,196 56,807,598 18,935,866
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Country GDP/pc | Normalisation | Costs for windshield washing fluids per year
factor price (Euros/2014)
High estimate Realistic Low estimate
estimate
Italy 26,500 2.086614 8,678,905,567 i 4,339,452,783  1,446,484,261
Cyprus 20,400 1.606299 81,857,800 40,928,900 13,642,967
Latvia 11,800 0.929134 44,808,508 22,404,254 7,468,085
Lithuania 12,400 0.976378 129,042,282 64,521,141 21,507,047
Luxembourg 87,600 6.897638 270,701,392 135,350,696 45,116,899
Hungary 10,600 0.834646 3,863,518 1,931,759 643,920
Malta 19,000 1.496063 40,759,641 20,379,821 6,793,274
Netherlands 39,300 3.094488 2,820,289,271 . 1,410,144,635 470,048,212
Austria 38,500 3.031496 1,477,795,782 738,897,891 246,299,297
Poland® 10,700 0.84252 1,207,858,700 603,929,350 201,309,783
Portugal 16,700 1.314961 763,616,755 381,808,378 127,269,459
Romania 7,500 0.590551 269,221,298 134,610,649 44,870,216
Slovenia 18,100 1.425197 149,467,671 74,733,836 24,911,279
Slovakia 13,900 1.094488 193,961,563 96,980,781 32,326,927
Finland 37,600 2.96063 695,821,187 347,910,594 115,970,198
Sweden 44,400 3.496063 1,715,689,426 857,844,713 285,948,238
United
Kingdom 34,900 2.748031 8,510,016,125 | 4,255,008,062  1,418,336,021
Norway 73,500 5.787402 1,562,357,151 781,178,576 260,392,859
Total 60,472,056,771 30,236,028,386 | 10,078,676,129

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

9.5

Comparison of costs of windshield washing in all scenarios

For the Socio-Economic Analysis of the proposed restriction, the increase of total costs for
windshield washing fluids in the different scenarios, compared to the ‘as is’ situation is important.
There are very large differences in the scenarios, caused by the volume of windshields washing fluids
that needs to be substituted in case of a 3% or 1% restriction and the low additional costs of
bitterants. The comparison of the scenarios is presented in Table 48.

Table 48. Difference in total costs for Europe (EU and Norway) per year for windshield washing fluids
in the restriction scenarios and the bitterant scenario compared to the 'as is' situation.

Scenario

High estimate

Realistic estimate

Low estimate

Costs windshield washing fluids Europe

per year ‘as is’ (Euros)

60,461,552,945

30,230,776,473

10,076,925,491

Additional costs due to:

Restriction to 3% of methanol (Euros)? 1,346,081,341 673,040,670 224,346,890
Restriction to 1% of methanol (Euros)a) 3,643,518,940 1,821,759,470 607,253,157
Requirement to add bitterant to

products of > 1% methanol (Euros)a) 10,503,826 5,251,913 1,750,638

*) Calculations as if the restriction in Poland (as implemented in 2013) was not in place.

According to the calculations, the increase in costs for windshield washing fluids due to a restriction
to 3% of methanol would be around 2.2% of the costs in the ‘as is’ situation. The increase in costs for








Socio-Economic analysis of the proposed restriction on methanol content in products 96 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

a restriction to 1% of methanol is, of course, higher, because a larger volume of products will need
to be substituted. The additional costs would amount to approximately 6% of the original costs. The
additional costs of addition of bitterants are much lower, being less than 0.02% of the original costs
in the ‘as is’ situation.

9.6 Other costs of the proposed restriction or the requirement to add bitterants to producs with
more than 1% of methanol

In the paragraphs above, only the additional costs, caused by the price increase of windshield
washing fluids are estimated. This price increase is considered to be only caused by higher prices for
products with less methanol or by the additional price of bitterants. The estimates of higher prices of
products with less methanol are based on realistic present prices of windshields washing fluids. They
are not directly estimated from differences in price levels between methanol and substitutes,
because we consider that direct comparison of actual product prices is more relevant.

Both the proposed restrictions and the bitterant scenario may lead to additional costs. These will be
briefly described below, without quantification.

9.6.1 Technical cost for formulators
No substantial technical difficulties exist for formulators to produce windshield washing fluids
without (or with less) methanol. The addition of bitterant will also not lead to substantial technical
difficulties. However, all reformulation leads to additional costs, resulting from:

e Rewriting formulas and procedures

e Testing of procedures

e Changes in logistics

e Additional quality assurance (in the modification phase)

* Need to add an additional substance (in case of bitterants)

* Modification of Classification, Labelling and Packaging of the products.

Most of these costs will be temporary for companies actually modifying their products.

Another option is that producers of high methanol containing windshield washing fluids will lose
their market to others that produce low methanol containing windshield washing fluids. They may
need to increase their capacity to allow producing the required amounts. However, since most of the
products already contain no methanol or only a low percentage, this is considered not to be a highly
relevant cost factor.

9.6.2 Potential technical costs due to modified products

In theory, using another windshield washing fluid may lead to technical issues with e.g. deterioration
of materials of the washing system or other car parts. Some issues can be found on the Internet
related to e.g. some polymers being effected by one or another substance in windshield washing
fluids. However, since most potential substitutes have been extensively used in this field for a long
time, we consider this to be a minor issue.

9.6.3 Potential decrease in use of windshield washing fluids

It is possible that a substantial price increase will lead some people to be hesitant about the use of
the products. Not using windshield washing fluids as regularly as optimum may increase the chance
of an accident, due to insufficient view through the front window. The costs of such additional
accidents could be very high.

However, we consider the probability that drivers will decide to use windshield washing fluids less
often than actually needed as not very high. If someone uses 20 Liters of windshield washing fluids
per year and now pays 1 Euro per Liter for a product with >10% methanol, he will pay around 2
Euros for a product without methanol. Instead of 20 Euro per year, he will pay 40 Euro per year.
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Although this is a high percentage increase, compared to all costs of a car, this is rather low. A tank
of gasoline easily costs more than 40 Euro per year and regular drivers will use many more tanks of
gasoline than tanks of windshield washing fluids. It is imaginable that someone will be a bit hesitant
after having added ‘expensive’ windshield washing fluids to the car. But since the fluid will last days,
if not longer, this effect will probably wear off.

Nevertheless, some additional costs, due to accidents by refraining to use windshields washing fluids
when this would be wise, because of the price increase might occur.

9.6.4 Potential for legionnaire’s disease

The windshields washing fluid may be a source of exposure to Legionalla, the cause of legionnaire’s
disease. Some studies have shown that products without alcohols contain more Legionella than
those with alcohols. However, there is insufficient data on the actual risk of legionnaire’s disease in
case of products with no added alcohol at all and no information on the difference in risk between
products with one or the other alcohol. While methanol is clearly an active substance reducing
Legionella concentrations, this can also be expected of ethanol, which is well-known for it’s
antibacterial effects.

Although the potential for additional costs due to this factor cannot be estimated, it can also not be
excluded that the risk of legionnaire’s disease is different for drivers and passengers in cars with high
levels of methanol in the windshield washing fluids than for drivers with substitutes in the
windshield washing fluids. The effects of legionnaire’s disease can be very severe, resulting in
substantial costs if it happens.

9.6.5 Chemical resistance of products in cars

In case of windshield washing fluid using ethanol instead of methanol might even have a technical
advantage when its use is combined with the use as headlight cleaner. Nowadays modern cars are
often fitted with xenon or LED headlights emitting around 3000 lumen. Also, those cars are no
longer fitted with glass lenses. Instead polycarbonate lenses are most often used. Cars equipped
with these type of light sources need a headlight washer system as required for ECE approval ** .
The main reason for the requirement is that dirt can impair the optical features of the headlamp and
cause glare. If the vehicle is fitted with a headlight cleaning system, only cleaning products which do
not attack the polycarbonate lens of the headlights must be added as windshield washing fluid.
According to several compatibility-sheets from polycarbonate manufactures, high methanol
concentrations may cause damage to the polycarbonate headlights. The chemical resistance to
ethanol is much higher®® . Therefore, when strong winter conditions demand higher alcohol
concentrations to avoid freezing of the product, ethanol based washes might be preferred over
methanol based products in modern cars.

14http://www.carlightbIog.com/2013/10/22/a-c|ea n-beam-the-purpose-of-the-headlamp-washer-system/
Bhttp://en.volkswagen.com/en/innovation-and-technology/technical-glossary/scheinwerferreinigungsanlage.html
16http://www.theplasticshop.co.uk/plastic_technicaI_data_sheets/chemical_resista nce_guide_polycarbonate_sheet.pdf
17http://www.perspex.co.uk/Perspex/media/Media/Technica|%20Library/ChemicaI%ZOResistam:e/Poncarbonate-Rod-
and-TubeChemical-Resistance.pdf
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10 Costs of a potential restriction of methanol content in denatured
alcohol

Denatured alcohol is ethanol that has additives to make it poisonous, extremely bad tasting, foul
smelling or nauseating, to discourage recreational consumption. In some cases it is also dyed *®. For
consumer use, denatured alcohol is used as a cleaning solvent and as fuel for alcohol burners and
camping stoves. Legal additives include, but are not limited to, methanol, isopropyl alcohol,
acetone, methyl ethyl ketone, methyl isobutyl ketone, and denatonium benzoate.

The use of methanol as denaturant in denatured alcohol is not particularly common in the EU.
According to REGULATION (EU) No 162/2013 of 21 February 2013, amending the Annex to
Regulation (EC) No 3199/93 on the mutual recognition of procedures for the complete denaturing of
alcohol for the purposes of exemption from excise duty, the denaturing procedure employed in all
EU member states is as follows.
Per hectoliter of absolute ethanol:

-3 liters isopropyl alcohol (IPA),

-3 liters methyl ethyl ketone (MEK),

-1 gram denatonium benzoate.

However, additional denaturing procedures are employed in specific member state. Countries using
methanol as denaturant are Ireland, Greece, Malta (wood nafta), the Netherlands and the United
Kingdom. Of these countries only Ireland allows a methanol concentration of more than 3%. The
effect on the methanol market will therefore be negligible.

To get a better insight in the composition of the available products, a small scale data search was
performed. Fourteen safety data sheets were collected and summarized (Table 49). In accordance

with the EU regulations only in the Dutch formulations methanol is present.

Table 49. Overview of available denatured alcohols in EU.

Brand* Name of product | Country Methanol Denaturant(s)
(ves/no)

RIO Rio spiritus 85% Netherlands no Butanon

PearlPaint Brandspiritus Netherlands Yes 2,9 % Methanol / Aceton

Holland BV 85%

HBV Brandspiritus Netherlands Yes 1-4,9 % Methanol / Aceton

85%

Bleko chemie | Brandspiritus Netherlands Yes 2,9 % Methanol / Aceton

(2007) 85%

Bleko chemie | Brandspiritus Netherlands No 2-propanol / Butanon

(2012) 85%

BERNER OY Sinol 100 Finland No Butanon /
Methyl-iso-butylketon

ULPOL Sp. Jawna | Denaturat R7 Poland No Butanon /
Denatonium benzoate

1 https://en.wikipedia.org/wiki/Denatured_alcohol
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Brand* Name of product | Country Methanol Denaturant(s)
(ves/no)
Rydelko Denaturat Poland No Denatonium benzoate
/ methyl ethyl ketone
/ acetone /
isopropanol
methylene /
methyl ethyl ketone
Akwawit DENATURAT Poland No benzoate denathonium
PLUS methyl ethyl ketone
Sim Finland Oy Antibac A12t Poland/ No Tert-Butanol
Finland
Opus Health Care | DAX ALCOGEL 85 | Finland No 2-propanol / 2-butanol
Panreac Ethanol 70% Poland/ No Non hazardous
Applichem Germany compound
Swed Handling | RODSPRIT Sweden No Isopropanol
AB
Hornbach Bio ethanol 96% | Germany No MEK / Bitrex / Butanon
Ernstchemie Bingo Bioethanol | Germany No nonhazardous
additions

* For an overview including reference locations see Annex A.3.

Although we consider that the methanol in denatured alcohol has not been shown to be a real risk
and the risk from drinking denatured alcohol is at least as much a risk for ethanol poisoning as for
methanol poisoning, a restriction of the methanol content in denatured alcohols may still lead to
additional costs. Because of the lack of risk and the fact that many formulations of denatured alcohol
without methanol already are on the market, we did not study the market of denatured alcohol and
the price differences.

The additional costs of denatured alcohol with other denaturants than methanol will depend on the
denaturants used as substitutes. Since methanol is a very cheap alcohol, it is expected that
substitutes will often be more expansive, leading to additional costs if the methanol content in
denatured alcohol is restricted.

A specific issue is the issue of ethanol fuels, either as motor fuel or in fuel cells. Such ethanol fuels
will have to be denatured ethanol and not pure ethanol, because of the fact that they will be out of
control of industrial companies when in use.

In principle, all petrol sold in the EU contains up to 5% ethanol, while there are also formulations
with 10% of ethanol. ePURE (2014) indicates that if all cars running on petrol would use E10, this
would lead to the use of 8.9 billion Liter ethanol (denatured), which is 7.02 Mton. Eurostat data
indicate that gasoline use (without bio components) in the EU 28 in 2013 was 80,323 tonnes of oil
equivalents (toe;
http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=ten00095&Ia
nguage=en). A tonne of petrol is about 1.05 tonnes of oil equivalents
(https://en.wikipedia.org/wiki/Tonne_of_oil_equivalent). Therefore, 80,323 toe = 84,339 tonnes of
petrol. The price increase by substituting denatured alcohol with methanol for other denatured
alcohol in petrol depends on the amount of ethanol used in petrol and on the price differences
caused by the substitution of methanol. No attempt has been made to estimate these additional
costs.








Socio-Economic analysis of the proposed restriction on methanol content in products 100 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

10.1 Technical modifications for production of products

In theory, technical modifications may be needed to allow proper production of denatured alcohol
with other substances than methanol. However, the production of these products is a relatively
simple mixing process. Methanol and several of the main potential substitutes, such as ethanol and
isopropanol, are all volatile non-viscous liquids that are miscible with water. Furthermore, products
with the substitutes of methanol have been on the market and are used in many places for a long
time. It is therefore clear that there are no major technical difficulties for the production of mixtures
with ethanol, isopropanol or one of the other substitutes instead of methanol.

It is possible that adequate mixing may take more or less time with one or the other alcohol, but this
is considered to be a relatively minor aspect and will not be further assessed.

10.2 Technical modifications for use of products

In theory, the use of products with substitutes for methanol may require technical modifications
compared to the use of products with methanol. However, for denatured alcohol, the use of
products with various compositions, with and without methanol, is common practice and there are
no indications that there is a need for technical modifications application systems or stoves for
burning denatured alcohol if methanol is substituted.

In the case of fuel cells, the exact composition of the fuel (e.g. ethanol fuel with specific
denaturants) may be of technical importance. Bayer et al. (2011) studied the use of potential
denaturants for ethanol in direct ethanol fuel cells. While ‘fusel oil” was found to be technically
unsuitable, adding ETBE (tert-butyl ethyl ether) did not have a marked negative effect and intended
concentrations of Bitrex (denatonium benzoate, a bitterant) behaved almost inert. Therefore, it was
concluded that a mixture of ETBE and Bitrex would be a promising candidate as denaturing agent for
ethanol as fuel for direct ethanol fuel cells. Methanol was not studied in this study.

10.3 Ethanol based fuels

Besides ethanol use as denatured alcohol, such as ‘Spiritus’, ‘Brennspiritus’, ‘Methylated spirit’, etc.,
as sold in e.g. plastic bottles and jerry cans, a growing volume of ethanol is used in vehicle fuel. The
ethanol used as vehicle fuel will have to be denatured as well, and therefore the use of methanol via
these fuels is possible.

In accordance with the Fuel Quality Directive (2009/30/EC), vehicle fuels are allowed to contain up
to 10% ethanol and up to 3% of methanol.

Table 50 below gives an overview of the annual ethanol fuel production by region. The European
Union produced 4539.9 million liter (3.58 Mton) in 2011.
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Table 50. Annual fuel ethanol production by region.

Annual fuel ethanol production by country (2007-2011), Top 10 countries/regional blocks
(Millions of U.S. liquid gallons per year)
World .
rank Region 2011 2010 2009 2008 2007
1 United States 13,900.00 13,231.00 |10,938.00 9,235.00 6,485.00
2 Brazil 5,573.24 6,921.54 6,577.89 6,472.20 5,019.20
3 EU 1,199.31 1,176.88 1,039.52 733.60 570.30
3 Eirsm'"'ons °f | 45399 44550  |3935.0 2776.0 2158.8
4 China 554.76 541.55 541.55 501.90 486.00
5 Thailand 435.20 89.80 79.20
6 Canada 462.30 356.63 290.59 237.70 211.30
7 India 91.67 66.00 52.80
8 Colombia 83.21 79.30 74.90
9 Australia 87.20 66.04 56.80 26.40 26.40
10 Other 247.27
World Total 22,356.09 22,946.87 |19,534.99 17,335.20 13,101.70

Adapted from : https://en.wikipedia.org/wiki/Ethanol_fuel by country#Europe

The following bioethanol/petrol blends are available on the EU market:

-E5: All petrol sold in the EU typically contains up to 5% ethanol (E5). All cars can use this type
of petrol.

-E10 petrol by up to 10% bioethanol added. E10 can be used in about 90% of all petrol-driven
cars used in Europe. More than 99% of the petrol vehicles constructed after 2010 are E10
compatible. The E10 blend is slowly being introduced in the EU and is now used widely in
France, Germany, and Finland. There are well-advanced plans to introduce E-10 in the other
parts of Europe.

-E85: Petrol with up to 85% bioethanol added. At these ethanol levels (E20-E85), the use of so-
called Flex Fuel Vehicle (FFV) is required. The motor is adapted to the different
characteristics of the higher blends and the materials of the car have been adjusted to the
higher ethanol content.

-ED95: Ethanol containing a small percentage of ignition improvers for operation in adapted
diesel engines

10.3.1 E10

E10 is a fuel for petrol-engines consisting of up to 10% ethanol. Although E10 can be used in about
90% of all petrol-driven cars in Europe, there are only three countries in Europe where one can buy
E10: France, Germany and Finland. Sweden, the Netherlands, Belgium, Lithuania, Bulgaria and the
U.K. are considering E10 in the future (ethanolproducer.com)

In an assessment of the future amounts of biofuels on the European market, the blending potential
of biofuels for conventional vehicles was estimated to be between 7 and 14 Mton ethanol in 2020
(Kampman et al 2013).

According to a press release from ePURE (2014), if all petrol cars in Europe ran on E10, 8.9 billion
liters of petrol would be replaced by a more sustainable fuel option. Hence, about 8,9 billion liters of
ethanol would be consumed (7.02 Mton).
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10.3.2 E85

The vehicles that can run on high ethanol blends in Europe are all so called ‘Flexible Fuel Vehicles’ or
FFVs. They can run on any blend ratio from 0 to 85% ethanol in petrol. In Sweden, the FFV vehicles
running on E85 represented in 2008 over 20% of the sales and the E85 was available at more than
30% of the filling stations. Almost 75% of the FFV sales in the EU took place in Sweden, where also
60% of the pumping stations are located . In other European countries the number of pumps is
substantially lower than in Sweden. Other countries where E85 has a high number of FFV and E85
fuel pumps are Germany, (10,000 FFV/255 E85 pumps), France (7,000 FFV/305 E85 pumps), Ireland
(7,000 FFV/31 E85 pumps) and the Netherlands (6,000 FFV/ 29 E85 pumps). Despite these recent
developments, the current market share in Europe is still very low (Kampman et al 2013).

Following the above mentioned estimation of 8.9 billion liters of petrol saved when all vehicles
would use E10. About 75,65 billion liters of petrol would be saved when all petrol vehicles would
transition to E85. Hence, approximately 75,65 billion liters (59,67 Mton) of ethanol would be used
(the differences in energy density are not taken into account).

10.3.3 ED95

Besides biological produced ethanol, ED95 contains a small percentage of ignition improvers,
denaturants, lubricants and anticorrosive additives in order to optimize combustion and operation in
adapted diesel engines. This technology is currently only offered by a single manufacturer(SEKAB).
Since the 1980s, Scania has manufactured ethanol buses adapted for ED95. Today there is a fleet of
over 800 ED95 buses in Sweden.

To avoid high tax rates on fuel ethanol and to make it unsuitable for consumption the ethanol has to
be denatured. Although petrol itself is a legal denaturant, normal petrol in Europe may contain up to
3% of methanol. In case of E10 this could be made by adding a denatured alcohol containing 23% of
methanol. Table 51 shows an estimation of the tonnage of methanol that could be consumed in case
of a 100% transition to E10 or E85 in the European Union.

Table 51. Annual tonnage of methanol used in E10 and E85 in case of a 100% transition. Tonnage is
estimated at a restriction level of max 3% and max 0,1 % methanol concentration..

Fuel Annual ethanol Annual methanol Annual methanol
consumption at 100% consumption at max consumption at max
transition (Mton) 3% (Mton) 0,1% (Mton)
E10 7 0,21 0,07
E85 59,67 1,79 0,6
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11 Comparison of costs and benefits of the different scenarios

All scenarios have their cost factors. The main cost factor of the ‘as is’ scenario considered are the
health impact costs of methanol. The main cost factor of the restriction scenarios and the alternative
risk management scenario of adding bitterants are reduced costs for health impacts and increased
costs for products. As far as possible these cost factors have been calculated in previous chapters. In
this chapter we will compare the calculated costs and benefits, disregarding the other mentioned
factors for which no calculation was possible. The overview of costs and benefits (all expressed in
Euros per year for the EU and Norway) is presented in Table 52.
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Table 52. Comparison of costs and benefits of the different scenarios in comparison with the 'as is' scenario.

104 of 151

Scenario Total costs of health impacts of | Total costs of windshield washing fluids
methanol (Euros/year) (Euros/year)
High Realistic Low High Estimate | Realistic Low Estimate
Estimate Estimate Estimate Estimate
?senarioa,'s 114,188,402 | 74,436,073 | 39,720,978 | 60,461,552,945 | 30,230,776,473 | 10,076,925,491
Benefits of restriction or addition of | Additional costs due to the scenarios for | Socio-economic impact of the scenario
bitterants  (reduction of costs; | windshields washing fluids (Euros/year) (positive values indicates costs higher than
indicated by a negative value; benefits; Euros/year)
Euros/year)
High Realistic Low High estimate | Realistic Low estimate Optimistic Realistic Pessimistic
estimate estimate estimate estimate estimate estimate estimate
3%
Restriction - -
scenario® | -88,043,306 | 53,035,226 | 29,376,460 | 1,346,081,341 673,040,670 224,346,890 | 136,303,584 643,664,211 | 1,316,704,881
1%
Restriction - - -
scenario® | 112,327,459 | 73,505,602 | 39,164,610 | 3,643,518,940 | 1,821,759,470 607,253,157 | 494,925,698 | 1,782,594,860 | 3,604,354,330
Bitterant - -
scenario® | -40,957,280 | 44,661,644 | 27,804,685 10,503,826 5,251,913 1,750,638 | -39,206,642 -22,552,772 -17,300,859

2 Calculations as if the restriction in Poland (as implemented in 2013) was not in place.
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Table 52 shows that there are substantial benefits, in the form of reduction of costs for
hospitalisation, lost life years, medical and non-medical care and loss of healthy years, for all
scenarios compared to the ‘as is’ scenario. De benefits are estimated to be lowest for the bitterant
scenario, because the available information suggests that bitterants are not effective for all people.
However, it is also shown that the benefits are reached at the expense of very large costs in case of a
restriction. This is due to the large volumes of windshield washing fluids that need to be replaced by
products with less or no methanol and by the fact that products without methanol are substantially
more expensive than those with high volumes of methanol. For both restriction scenarios, the
estimated costs are very much higher than the estimated benefits, even if the high estimate of
benefits is compared with the low estimate of costs. In the scenario with a restriction to 3% of
methanol, the most optimistic estimate (high benefit estimate versus low cost estimate) the
economic benefits are around 40% of the costs, while in the most pessimistic estimate the benefits
are only around 2% of the costs. For the scenario with a restriction to 1%, the most optimistic
estimate is that the benefits are in the order of 20% of the costs, while in the most pessimistic
estimate the benefits are only around 1% of the costs.

Only the bitterant scenario leads to a positive balance of costs and benefits, i.e. the benefits clearly
outweigh the costs. In the most optimistic estimate, the benefits are approximately 23 times the
costs and in the most pessimistic estimate, the benefits are around 2.6 times the costs.







Socio-Economic analysis of the proposed restriction on methanol content in products 106 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

12 Discussion

12.1 Factors not taken into account

Some factors are not taken into account in the calculations of the costs of poisoning. These include
the following factors that may increase the estimated costs of poisoning and therefore the
estimated benefits of risk management measures (such as the proposed restriction):

¢ Impact of poisoning (and its effects) on next of kin or friends and relatives of the patients

e Efforts of civil servants, including e.g. police, in case of finding a poisoned person
More factors, that are less directly related to the actual managing of poisoning cases, will also exist.

There are also factors that lower the estimated costs of poisoning and therefore the estimated
benefits of risk management measures (such as the proposed restriction) that have not been taken
into account:

e Costs of life years lost are not assumed to be only dependent on the gross domestic product
of the country and not on the economic status or economic value of the person; it could be
argued that the costs of life years lost of an alcohol dependent person may be lower than
that of an economic active person that is not dependent on alcohol

* An alcohol dependent person has economic costs for society; the side effect of fatal
poisoning of an alcohol dependent person is a decrease of those costs

There are also factors that are relevant for the costs of the risk management measures that have not
been taken into account:
e There are costs for authorities in the development of a final restriction; these are one-off
costs of probably relatively low order
e To ensure proper functioning of risk management measures, authorities will need to ensure
compliance by proper enforcement; if enforcement is not good, the estimated benefits will
not be reached, but proper enforcement increases the costs
e Any legal rule that influences the market for certain types of product may have indirect
effects on the costs of the products through changes in markets throughout the life cycle of
products and related products; such indirect effects generally cannot be foreseen or taken
into account.

The potential risks of methanol in denatured alcohols (as sold in bottles to consumers) are not
accounted for in the estimations. These risks are considered to be very minimal. On the other hand,
the potential costs of managing these risks via a restriction are also not accounted for.

The potential risks of methanol in ethanol car fuels or fuel cell fuels (that could be considered to be
denatured alcohol) are also not taken into account. These risks are considered to be even lower than
those of denatured alcohol sold in bottles to consumers. On the other hand, the potential costs of
substituting methanol for other denaturants in these products are also not accounted for. Indirect
impact on the development of ethanol car fuels or fuel cell technology, which might occur due to
higher prices or due to legal uncertainty, are also not accounted for.

Loss of revenue of producers of methanol and gain of revenue of producers of substituting
constituents of windshield washing fluids are not accounted for. This appears to be partly
acceptable, because many producers of methanol are also producers of alternative products. The
further effects on the market of alcohols and products from which alcohols are produced are also
not accounted for.
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As indicated, there are quite a few factors that are not accounted for in the quantification of costs
and benefits of the proposed restriction and the bitterant scenario. Most of these cannot be
assessed quantitatively, due to a lack of appropriate information. In general, however, we consider
that these factors, if they could have been taken into account, would not change the general picture
considerably. This is partly because several of the effects may be small and partly because several of
these effects will counteract each other. A number of examples is given:
e The use of denatured alcohol by consumers is probably much lower than the use of
windshield washing fluids, leading to much lower costs for substitution
e The loss of revenue by methanol producers is compensated partly by the gain of revenue by
producers of other alcohols, which are partly the same companies
e The costs for authorities to enforce a restriction may be relatively large, however, it could be
stated that they should enforce REACH anyhow and the additional cost of enforcing this
restriction might be relatively low.

It is therefore assumed that the fact that several factors could not be accounted for does not change
the overall conclusions of this study substantially.

12.2 Uncertainties

Every Socio-Economic Assessment of course has substantial uncertainties, not only by the
disregarding of several factors, but also in the estimations of factors that are taken into account. The
uncertainties that are considered to be most important in this case will be described in some detail
below.

12.2.1 Risk estimates

The risk estimates are very uncertain for all scenarios. Since the costs of health impacts are directly
related to the number of cases, any uncertainty in number of cases leads to similar uncertainty in
benefits of risk management measures. In this case, the uncertainty in the number of cases of
poisoning in relation to the distribution of volume of methanol in windshield washing fluids is very
high. The figure relating the number of fatal poisoning cases in Finland to the number products
containing methanol and the volume of methanol in these products indicates that there is no simple
relationship. However, for calculations of benefits, some relation has been assumed.

The number of cases has been estimated by dividing the countries in Europe in high, medium and
low risk groups, depending on drinking habits and presence of windshield washing fluids with high
methanol content. Several information sources were available for all of these factors, though quite
some uncertainty will remain. For example, information from the UK suggests no major cases of
methanol poisoning due to drinking windshield washing fluids at all, while our realistic estimate (as
well as our high estimate) assumes 14.7 fatal cases per year and 49.1 cases total in the UK.
Therefore, this division of countries in high, medium and low clearly does have some effects not in
line with real data. However, it is assumed that this clear overestimation for the UK may be partly
compensated by underestimation for other countries by the division in low, medium and high risk
countries. Nevertheless, to estimate the effect of the position of the UK on the total risk estimate, a
‘what-if’ analysis was done by putting the UK in the ‘low risk’ group. Due to the large size and high
GDP/pc of the UK, this has a substantial effect. If the UK is assumed to have no risks, the total costs
of the health impacts decrease from the original estimate of around 74 million Euro per year to an
estimate of around 49 million per year (realistic estimates).

Of course, not only the number of cases of poisoning is uncertain, but also the costs per case are
uncertain. However, while the relation between number of cases and methanol in products is very
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much based on assumptions related to very limited data, the cost estimates per case are based on
real studies of costs and proper estimates of life years lost and disability adjusted life years. The
basis for the cost estimates per case are therefore much less uncertain than the estimation of
number of cases. The largest uncertainty in the costs per case is in the extrapolation from the
available studies to differences in costs per country. However, it is generally accepted that price
levels and statistical value of life in countries are related to the gross domestic product per capita
(GDP/pc). Therefore, the uncertainty of this extrapolation is considered to be relatively minor.

Since costs have been calculated to be (generally) much higher than benefits, we have made some
‘what-if analysis’ to see what would change if some of the benefits would be larger.

What-if 1:

Assume: the most stringent restriction removes all risks, i.e. the benefit is equal to the high estimate
of costs of health impacts. In this case (with the costs per case as used in our estimates), the lowest
cost estimates for the restriction at 1% (the most stringent in our calculations) is compared to the
highest cost estimate for the health impacts of poisoning (i.e. maximum benefit). Costs are 1214
million Euro per year and benefits 114 million Euro. The costs per year are still more than 10 times
the benefits.

What-if 2:

Additional to the assumptions of the previous what-if case, we assume that the number of cases is
10 times the number we have assumed in our calculations so far. The division between total cases,
fatal cases and cases with remaining visual effects is reasonably well based on real data and therefor
this will not be changed. In this case, the maximum benefits would increase by a factor of 10 to 1140
million Euro. With the costs still at 1214 million Euro, the costs would still outweigh the maximum
benefits with approximately 74 million Euro each year.

What-if 3:

The effect of the fact that the UK is put in ‘medium risk’ group of countries leads to it being one of
the countries with the highest estimated costs of health impact, although no real serious cases have
been observed in the last years. Therefore, to estimate the effect of the position of the UK on the
total risk estimate, a ‘what-if’ analysis was done by putting the UK in the ‘low risk’ group. Due to the
large size and high GDP/pc of the UK, this has a substantial effect. If the UK is assumed to have no
risks, the total costs of the health impacts decrease from the original estimate of around 74 million
Euro per year to an estimate of around 49 million per year (realistic estimates).

Next to the risk and costs of risks in the present situation, also the risk and costs of risks in the
situation in case of a restriction or bitterant scenario are uncertain. While the risk in the ‘as is’
situation is difficult to assess, based on available data, there is no useful data at all on the situations
with a restriction or with the use of bitterants. The remaining risks in case of a restriction to 3%
methanol in our estimates are still close to 30% of the original risks. A large part of this relatively
limited effect is caused by the medium risk group of countries (including the UK), where the
prevalence of products with more than 3% methanol is already not very large and where therefore
the effect of a restriction to a maximum of 3% is also not very large.

If the effect of the restriction to a maximum of 3% of methanol is only considered for the high risk
group of countries (i.e. Poland, Finland, Latvia, Lithuania and Estonia), there is an estimated
reduction of fatal cases of poisoning per year (realistic estimate) from 57.5 to 5.7 cases, which is a
reduction by 90%.

12.2.2 Cost estimates for restriction
The cost estimates for restriction are dependent on a number of rather uncertain factors.
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It is clear that the costs are largely caused by the price difference between products with high levels
of methanol and those with lower levels of methanol. Some information on price levels from two
countries is available, including price differences between products in different ranges of methanol
concentration. The prices in different countries have again been normalised by GDP/pc, as was done
for all costs and benefits. We therefore consider the uncertainty due to the estimation of prices and
price differences to be relatively low.

A more important factor leading to uncertainty is the volume of windshield washing fluids that is
used per car per year. Only limited information was found on this factor. Two published information
sources lead to extrapolated use of these products in the order of 100 to more than 300 Liters per
car per year. In our view, these values are very high and therefore much lower values have been
used of 10-60 Liter per year. The uncertainty in these values is still very high. It is clear that the
amount of windshield washing fluid used will depend on many conditions, such as the number of
kilometers driven per year, the climate conditions and the conditions of roads and the environment,
which influence the contamination of the front window. Because of a lack of information, the values
for volume of windshield washing fluids used per year were considered to be the same in all
countries involved. This probably is incorrect, since climate and road conditions and environmental
pollution and insect density, etc. are different in different countries. However, without any
information, no modifications per country are possible.

Consultants in the methanol industry tend to think that the volumes of methanol used for
windshield washing fluids are towards the lower end than the volumes we have estimated or even
lower. However, their opinions are not based on real data or extensive estimations.

The division of windshield washing fluids in low, medium and high risk countries over ‘no methanol’
to ‘high methanol’ groups is also a rather uncertain factor, specifically in the ‘as is’ situation. This will
influence the costs also. The division used is based on limited information from a number of
countries. While the actual volume of methanol that is calculated via this division is not accounted
for in the cost estimates, the division does influence the cost estimates directly, based on the
differences in costs for different groups of products. If the ‘educated guesses’ of consultants on the
volume of methanol in these products in Europe is correct, our estimate of total methanol volume
may be too high. This could be caused by the division of groups of products. However, the effect of a
different division on costs is less than the effect of a very different use rate of windshield washing
fluids, because the maximum cost difference between the group of products with > 10% methanol
and the products with no methanol is only a factor of two, while assuming a much lower volume of
windshield washing fluids per year (e.g. 5 Liter per car instead of the realistic estimate of 30 Liter)
would have a much higher effect of a factor eight. Also, in the present estimation, the total fraction
of windshield washing fluids in the group ‘high methanol’ over Europe is only 0.06, while the fraction
in the group ‘no methanol’ is 0.79. A shift towards a higher fraction ‘no methanol’ can therefore not
have an extreme effect on the cost estimates. Furthermore, although the risks in different groups of
countries are not calculated as a direct relation of the methanol content in the products, it is clear
that if the methanol content in products would in general be much lower, the risk would also be
lower and therefore this would partly compensate a downward estimate of the volume of methanol
used in windshield washing liquids.

The number of cars used in Europe also will contribute to uncertainty, because the volume of
windshield washing fluids is related to the number of cars used. Quite some information can be
found on the number of cars and this information is largely country specific. Therefore, this factor is
considered to not to lead to major uncertainty in the calculations. However, the number of
kilometers driven per car may be different in different countries, leading to different relative usage
of windshield washing fluids. This factor has not been taken into account. It is expected that such a
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factor will increase the complexity of the calculations, while not contributing significantly to a
decrease in uncertainty.

Again, because of the high estimated costs compared to benefits in our basic calculations, we have
done some ‘what-if analyses’ to study the influence of a downward modification of the cost
estimates.

What-if 4:
In this case, we assume a number of cars in Europe of 279 million (close to the estimates we used in
our full analysis). Furthermore, it is assumed that:

* On average each car will use 5 Liters of windshield washing fluid per year = half of the low
value assumed so far)

e The division of fluids between high, medium, low and no methanol is on average 0.06, 0.04,
0.11 and 0.79, which is the same division as now assumed for all Europe in the ‘as is’
situation (calculated from different fractions for low, medium and high risk countries and
volumes per country)

e The average price of products is the same as the average calculated from the data in Poland
and Czech Republic (0.845 Euro/Liter for high methanol containing, up to twice that for no
methanol containing products).

e Arestriction to 1% of methanol will remove all risks (as in case ‘what if 1’).

With these assumptions the costs of windshield washing fluids would be 2,184 million Euro per year
in the ‘as is’ situation. If this situation, was to be modified into a situation with a restriction at 1% of
methanol, the division of fluids would be (from high to no methanol): 0, 0, 0, 1. This would lead to
total costs for windshield washing fluids of 2,358 million Euro per year. The resulting cost of the
restriction would be 173 million Euro per year. For comparison, the lowest estimated costs for
windshields washing fluids in the full analysis are 10,076 million Euro per year in the ‘as is’ situation
and 10,684 million Euro per year in the situation with a restriction to 1% of methanol. l.e., the cost
estimation in this ‘what-if’ case are around one-fifth of the low estimates of the costs in the original
analyses.

If this very low and not very realistic cost estimate is compared with the highest maximum benefits
from our original full analysis, there would still be an overall cost of 173 — 114 = 59 million Euro per
year.

This ‘what-if’ analysis is also considered to account for the possibility that the volume of windshield
washing fluids used per year per car is not severely overestimated, but that the volume of methanol
in these products is lower than estimated, e.g. due to a shift in division over groups of methanol
content towards a higher fraction in lower groups.

What-if 5:

If the UK would be in the ‘low risk’ group, we would assume a much lower overall risk for Europe,
but also a lower use of high methanol products (since the division over methanol containing
products is related to the risk group). This would lead to a most optimistic resulting costs (costs
minus benefits) for the scenario of a restriction to 1% of methanol of 375 million Euro per year,
while the original most optimistic estimate was a resulting costs of 495 million Euro per year. The
effect of the allocation to the low risk group is substantially higher for the costs than for the
benefits. However, this is in contrast to the information from the UK, where no serious cases of
methanol poisoning have been observed, but the windshield washing fluids in the ‘as is’ situation
still contain a relatively large number of products with medium or high percentage of methanol (see
Table 16). Nevertheless, also in case the UK would be in the ‘low risk’ group and would also be
assumed to have relatively limited costs for applying a restriction, the results still clearly point to
higher costs than benefits of a restriction.
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12.2.3 Effects of the Polish restriction since 2013

The restriction in Poland, implemented in 2013, was not taken into account in the major
calculations, because the data on hazard and methanol content from Poland were mainly from the
period without a restriction. However, a recalculation of risks and costs and benefits was done for
the situation where a restriction in Poland is considered to be fully in force. This implies that Poland
would be a medium risk country for all calculations. The risks in the ‘as is’ situation are therefore
decreased, but also the use of methanol in windshield washing fluids and the costs for a restriction
to 1% of methanol and for the scenario with bitterants.

The overview of the recalculated risks with the fully implemented restriction in Poland (a maximum
of 3% of methanol in consumer products) is indicated in Table 53. The costs of the health impacts
and the volume of windshield washing fluids that need to be replaced, of course, also changes if we
account for a present situation with at maximum 3% methanol in windshields washing fluids in
Poland. The effect of all the changes can be seen in Table 54.

Assuming a fully implemented restriction in Poland leads to numbers of cases that are clearly lower
than assuming that no such restriction exists. The realistic estimates in the main calculations
(without accounting for the restriction in Poland) indicate 289.6 total cases in the ‘as is’ situation,
which is lowered to 172 cases if the Polish restriction is taken into account. There is, of course, no
effect on the 1% restriction scenario. The realistic estimate of total cases for the bitterant scenario is
115.8 cases without the Polish restriction and 68.6 with this restriction.

Fully accounting for the already implemented restriction in Poland leads to a higher value for the
optimistic estimate of resulting overall costs of a 3% restriction, but lower values for the realistic and
pessimistic estimates of these overall costs. For the 1% restriction scenario, all estimates (optimistic
to pessimistic) show a lower overall costs of the restriction. Nevertheless, the estimated overall costs
(i.e. yearly costs of the restriction minus yearly benefits) are still very high. And just like in the main
calculations presented earlier, the bitterant scenario is the only one with overall benefits.

Of course, the allocation of Poland to the medium risk group, when accounting for the implemented
restriction in Poland, has a distinct effect on the division of costs between countries.
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Table 53. Recalculated risks for all scenarios with the 2013 restriction scenario in Poland taken into account.

All countries

‘As is’ situation®

)

Restriction 3%°

Restriction 1%°

Restriction 1%

Cases remaining Cases remaining Cases remaining Cases remaining

Total | Fatal visual Total | Fatal visual Total | Fatal visual Total | Fatal visual

cases |cases impairment cases |cases impairment cases |cases impairment cases |cases impairment
ng.h 216.8 65.0 54.2 72.8 21.9 18.2 5.9 1.8 1.5 130.1 39.0 325
estimates
Realistic 1720 | 516 43.0 684 | 205 17.1 30 | 09 0.7 68.8 | 20.6 17.2
estimates
Low

. 93.5 28.0 14.0 35.2 10.6 5.3 2.0 0.6 0.3 28.0 8.4 4.2

estimates

 These calculations include the effect of the restriction in Poland with a maximum percentage of 3%.
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Table 54. Comparison of costs and benefits of the different scenarios in comparison with the 'as is' scenario, taking account of the 2013 restriction in

Poland.
Scenario Total costs of health impacts of | Total costs of windshield washing fluids
methanol (Euros/year) (Euros/year)
High Realistic Low High Estimate | Realistic Low Estimate
Estimate Estimate Estimate Estimate
?senarioa,'s 71,901,562 | 55,641,922 | 27,660,185 | 60,848,176,740 | 30,424,088,370 | 10,141,362,790
Benefits of restriction or addition of | Additional costs due to the scenarios for | Socio-economic impact of the scenario
bitterants  (reduction of costs; | windshields washing fluids (Euros/year) (positive values indicates costs higher than
indicated by a negative value; benefits; Euros/year)
Euros/year)
High Realistic Low High estimate | Realistic Low estimate Optimistic Realistic Pessimistic
estimate estimate estimate estimate estimate estimate estimate
3%
Restriction - -
scenario” | -48,159,061 | 34,241,074 | 17,650,112 | 1,139,282,567 569,641,283 189,880,428 | 141,721,367 | 551,991,171 | 1,121,632,454
1%
Restriction - -
scenario” | -70,040,618 | 54,711,450 | 27,103,817 | 3,256,895,145 | 1,628,447,572 542,815,857 | 472,775,239 | 1,601,343,756 | 3,229,791,328
Bitterant - -
scenario® | -27,954,725 | 33,385,153 | 19,362,130 8,609,413 4,304,707 1,434,902 | -26,519,823 -15,057,423 -10,752,716

? Situation in which the restriction at a maximum of 3% methanol in Poland is fully accounted for.
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12.3 Overall uncertainty

Overall, the uncertainty of the estimations made is very large.

However, assuming full benefits at 1% restriction and either 10 times higher present health impact
costs (in the ‘as is’ situation), or a an approximate five times lower cost level for windshield washing
fluids (in both the ‘as is’ situation and the situation of a 1% restriction) than the present lowest
estimate, still shows substantially higher costs per year than benefits. In our view, these ‘what-if’
analyses clearly indicate that the main conclusions of the study are not severely impacted by the
uncertainties.

The effect of the allocation of the UK to a risk group on both the costs and the benefits is very large,
because of its size and relatively high gross domestic product per capita. However, another
allocation of the UK (to the low risk group) also does not modify the main conclusions. Similarly,
accounting for the reinstated restriction in Poland in 2013, though it does change all values, does not
modify the main conclusions.

As indicated earlier, other factors that have not been quantified are not expected to modify the
conclusions, because of their lower impact (either in benefits or in costs) and because they partly
compensate each other.

12.4 Distribution of risks and benefits

Because of the substantial differences between countries in both health impacts and use of
methanol containing windshield washing fluids, the costs and benefits of the proposed restriction or
the use of bitterants are not evenly distributed over the countries.

The majority of health impact costs in the ‘as is situation are estimated for Poland, Finland and the
UK, with respectively 23.5 million Euro, 11.7 million Euro and 25.6 million Euro on a total for Europe
of 74.4 million Euro (realistic estimates). Poland alone has estimated costs that are more than 30
percent of the full European costs. These cost estimates also assume similar costs in the UK, while in
practice no actual methanol poisoning cases due to methanol containing windshield washing fluids
are known in the UK. The contribution to total health impact costs in the other countries (outside
Poland, Finland and UK) together is only approximately 18% of total costs.

This implies that the estimated benefits would also be mainly in these three countries. Given the fact
that there does not appear to be a real issue with methanol poisoning due to drinking windshield
washing fluids in the UK at all, based on real information, the real benefits will fall mainly in Poland
and Finland.

Not only the benefits of restriction (or use of bitterants) are unevenly distributed over countries, the
costs of the risk management measures are also unevenly distributed. In the situation of a realistic
estimate of costs of a restriction to 3% methanol, more than 46% of total costs would fall in the UK
(312 million Euro/year), followed by Poland (24%, 162 million Euro/year) and Finland (around 14%,
93 million Euro/year). Other countries have much lower costs, due to the facts that there is a much
lower need to change windshield washing fluids. The low risk countries are assumed to have no
products above 3% of methanol and therefore have no costs for a restriction to 3% methanol.
However, a restriction to 1% methanol would lead to substantial costs for most countries, depending
on the size of their vehicle fleet and on the present situation with methanol in their products. For
example, Germany, with no estimated benefits, would have 162 million Euro/year costs, being
around 9% of the European total. Drivers in Italy and France, both also countries with no assumed
benefit, would have to pay around 110-120 million Euro/year per country, being around 6.5% of
total European costs at a restriction to 1% methanol. There are also relatively more costs for
countries without assumed benefit in case of the bitterant scenario (e.g. Germany 7.9% of total
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costs, Italy 7.2%), but the total costs in the bitterant scenario are much lower than in the restriction
scenarios (only 5 million Euro/year for Europe). Of course, the bitterant scenario is also estimated to
be not as effective as the restriction scenarios in reducing the health impact in the high and realistic
estimate of benefits.

The allocation of Poland to the medium risk group, when accounting for the implemented restriction
in Poland in 2013, has a distinct effect on the division of costs between countries. If it is taken into
account that windshield washing fluids in Poland already have a maximum of 3% methanol, the
health impact costs in Poland are only 6-8% of the total, compared to more than 30% if the
restriction in Poland is not accounted for. But, of course, also the costs are much lower if it is
assumed that the restriction to 3% is already fully implemented. This results in a percentage of
overall costs (i.e. costs minus benefits) of between 6 and 13% of the costs for all countries,
compared to around 24% in case the restriction in Poland is not accounted for. In the case of already
accounting for the Polish restriction, the overall costs for the United Kingdom would be calculated to
be between 21 and 55%, depending on the scenario, while this was between 18 and 46% in case the
Polish restriction was not accounted for.
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13 Conclusions

In this study, health impacts of methanol poisoning of alcohol dependent people drinking windshield
washing fluids have been estimated and monetised. Costs for a restriction of methanol content in
windshield washing fluids to either 3% or 1% have also been estimated as well as the costs for
requiring an addition of bitterants to those windshield washing fluids that contain more than 1% of
methanol. The conclusions of the study are summarised below.

13.1 Division of countries in three risk groups

Three groups of countries are distinguished relative to the risk of methanol poisoning due to
drinking of methanol containing windshield washing fluids. The high risk group has a population with
a high score on dangerous drinking habits, a high percentage of accidental poisoning deaths and a
high percentage of windshield washing fluids with a relatively high concentration of methanol. High
risk countries are found around the Baltic sea (Finland, Estonia, Latvia, Lithuania and Poland). Poland
was assigned to the high group, based on the situation before the 2013 restriction in Poland was put
in place. The low risk group has a low score on dangerous drinking habits, low percentage of
accidental poisoning deaths and low percentage of windshield washing fluids with methanol. The
middle group is in between the other two in these factors.

In the low risk group, the number of cases of methanol poisoning due to drinking windshield
washing fluids is considered to be negligible. Most Western and Southern European countries are in
the low risk group.

13.2 Number of fatal poisoning cases in Europe (EU and Norway) in ‘as is’ scenario

Based on information on fatal methanol poisoning, considered to be related to drinking windshield
washing fluids, from a number of countries, the estimated number of fatal cases per year in Europe
(including Norway) is between 53 and 144, with a most realistic estimate of 87 cases. About half of
these estimated cases (44, realistic estimate) are from Poland, 15 have been estimated for the UK
(though no case is known to the poison control center in the UK) and 6 for Finland.

13.3 Number of fatal poisoning cases in Europe (EU and Norway) in restriction scenarios

A restriction of methanol concentrations in the windshields washing fluids to a maximum of 3% is
expected to lead to a reduction of fatal cases to about 20.5 per year (range: 11-26). Because it is
assumed that this restriction mostly impacts the risk in high risk countries, the highest number of
cases in this estimation is from the UK (7.4), followed by Poland with 4.4.

A restriction of methanol concentrations to a maximum of 1% will lower the risks of fatal cases
further. A small risk is still considered possible, although this would require drinking a large volume
of product. It is estimated that between approximately 0.6 and 1.8 fatal case per year may occur in
Europe with this restriction.

13.4 Number of fatal poisoning cases in Europe (EU and Norway) in scenario requiring the
addition of bitterant to products containing more than 1% of methanol

The alternative risk management scenario studied is the obligatory addition of sufficient bitterants
to products with more than 1% methanol to reach an optimum deterring effect. Based on very
limited information from a volunteer study, it is assumed that the risk of poisoning will be reduced
to between 30 and 60 percent of the original risk without bitterant (realistic estimate: 40%).
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With this assumption, the calculated number of fatal cases in the bitterant scenario, without
reduction of methanol content, is between 16 and 87, with a realistic estimate of 35 cases.

13.5 Relation between total poisoning cases, fatal poisoning cases and cases with remaining
visual impairment

The fatal case estimations have been used as a basic for estimating total cases and cases with
remaining visual impairment. Based on 10 sources of information from a number of countries, the
number of total poisoning cases due to drinking windshield washing fluids that contain methanol is
considered to be 3.333 times the number of fatal cases. In other words, it is assumed that one-third
of the total cases dies. For estimating the number of cases with visual impairment it is assumed that
between 15 and 25% of all cases of poisoning will survive with remaining visual impairment.

13.6 All estimated numbers of cases in all scenarios

The summary of all estimated cases (total, fatal and with remaining visual impairment) is provided in
Table 55.
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Table 55. Overview of estimations of methanol poisoning cases per year (total, fatal and with remaining visual impairment), due to drinking windshield
washing fluids containing methanol, for the EU and Norway; only realistic estimates presented.

Scenario® ‘As is’ scenario Restriction to 3% methanol Restriction to 1% methanol Bitterant scenario
High Realistic | Low High Realistic | Low High Realistic | Low High Realistic | Low
estimate | estimate = estimate | estimate estimate estimate | estimate estimate estimate | estimate @ estimate | estimate
Total cases 481.3 289.6 176.8 87.5 68.4 37.5 5.9 3.0 2.0 288.8 115.8 53.0
Fatal cases 144.4 86.9 53.0 26.2 20.5 11.3 1.8 0.9 0.6 86.8 34.8 15.9
Cases with
:/?Srz:;”'”g 1203 72.4 26.5 21.9 17.1 5.6 15 0.7 0.3 72.2 29.0 8.0
impairment

'In the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in place.
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13.7 Costs of health impacts: possible benefits of risk management

The possible (socio-economic) benefit of either a restriction or the obligation to add bitterants to the
products is the lowering of the number of poisoning cases and the costs related to the lower number
of cases. The following aspects are taken into account for calculation of costs:

e Hospitalisation of all cases

¢ Value of life years lost for fatal cases (value of statistical life)

¢ Costs for medical and non-medical care as well as for loss of healthy life years for cases with

remaining visual impairment.

For all cost factors some values from studies were available. These values were usually from one or a
number of countries and therefore needed to be extrapolated to other countries. Since general cost
levels and value of statistical life are related to the economic situation in the countries, all costs were
normalised to the gross domestic products per capita in the countries. Also, values of health impact
costs were all recalculated to 2014 values, using the deflator published by the European Central
Bank. One deflator was used for all countries.

13.8 Costs of hospitalisation

The costs of hospitalisation of poisoning cases was based on a study in The Netherlands. In the
calculations, it was assumed that a patient would on average be treated for four days in hospital and
that treatment would mostly be by intravenous ethanol treatment, which is the most commonly
used treatment for methanol poisoning. The average costs per patient are estimated at 6100 Euro
(2014 price level). With this estimate and the number of cases as presented above, the total costs
for Europe (EU and Norway) of hospitalisation of cases of methanol poisoning due to drinking
windshield washing fluids in the different scenarios is presented in Table 56.

Table 56. Total costs of hospitalisation of methanol poisoning cases, caused by drinking windshield
washing fluids, per year in the EU and Norway; all scenarios.

Scenario® Total costs of hospitalisation (Euro, 2014)
High estimate | Realistic Low estimate
estimate
As is scenario 1,186,577 773,495 455,594
3% restriction scenario 263,495 222,385 118,650
1% restriction scenario 19,338 9,669 6,381
Bitterant scenario 711,946 309,398 136,678

3 |n the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in
place.

13.9 Costs of premature death

The costs of premature death are calculated via the Value of Statistical Life, related to years of life
lost. Based on published information, it is assumed that an alcohol dependent person that has a fatal
methanol poisoning would have an average remaining life span of 18 years if the poisoning case had
not occurred. In this estimation, a reduction of life expectancy of 10 years for alcohol dependent
persons is included, based on published data.

The Value of Statistical Life as presented in the Guidance document on Socio-Economic Analysis —
Restrictions by ECHA has been used as a starting point. This value (from 2003) has been extrapolated
to 2014 using the deflator by the European Central Bank. Since this value is derived from values in
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the UK, France and ltaly, it is extrapolated to other countries by normalising to the gross domestic
product per capita of these countries.

The estimated costs of premature death for all scenarios for Europe (EU and Norway) due to drinking
windshield washing fluids containing methanol are presented in Table 57.

Table 57. Total costs of premature death by methanol poisoning cases, caused by drinking
windshield washing fluids, per year in the EU and Norway; all scenarios.

Scenario® Total costs of life years lost (Euro, 2014)
High estimate | Realistic Low estimate
estimate
As is scenario 86,159,967 56,165,158 33,081,714
3% restriction scenario 19,132,922 16,147,842 8,615,458
1% restriction scenario 1,404,160 702,080 463,373
Bitterant scenario 51,695,980 22,466,063 9,924,514

?'In the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in
place.

13.10 Costs of remaining visual impairment

The costs of remaining visual impairment as a result of methanol poisoning due to drinking
windshield washing fluids have been calculated based on the costs for medical and non-medical care
and the costs for burden of disease in the remaining life years. Costs for care have been derived
from a number of studies on costs of visual impairment. Costs for burden of disease are based on
estimated Disability Adjusted Life Years (DALYs) derived from disability weights for visual impairment
and blindness. The costs related to the DALYs are calculated based on the costs per life year lost that
were also used for the calculation of costs of premature death.

All derived values were extrapolated to 2014 and normalised on the basis of the gross domestic
product per capita per country.

A total estimate of DALYs for all cases (i.e. new cases per year) for all EU countries and Norway is
between a low estimate of 171 and a high estimate of 774, with a realistic estimate of 466 DALYs.

The total costs of remaining visual impairment for all scenarios are presented in Table 58.

13.11 Total costs of health impacts of methanol poisoning caused by drinking windshield washing
fluids containing methanol.

All cost estimates together for the health impacts are summarised in Table 59. As expected, the
costs of premature death are the highest costs in relation to the health impacts of methanol
poisoning, followed by the costs of remaining visual impairment.

Total costs of health impacts in the ‘as is’ situation are estimated to be between 40 million and 114
million Euro per year, with a realistic estimate of 74.5 million Euro per year. These values also
indicate the maximum possible benefit of any risk management measures to reduce the risks leading
to these costs. All studied scenarios with risk management measures lead to substantial decrease of
these costs. The analysed restriction of methanol content to a maximum of 1% leads to a very
substantial reduction of health impacts and related costs by more than 98% of the costs in the ‘as is’
situation. Restriction to a maximum methanol content of 3% and the bitterant scenario lead to
estimated reduction of the costs of health impacts of around 40-60%.
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Table 58. Total costs of visual impairment by methanol poisoning cases, caused by drinking windshield washing fluids, per year in the EU and Norway; all

scenarios.
Scenario® Costs of medical and non-medical care | Costs of loss of healthy life years (Euro, | Total costs of visual impairment (Euro,
(Euro, 2014) 2014) 2014)
High Realistic Low High Realistic Low High Realistic Low
estimate estimate estimate estimate estimate estimate estimate estimate estimate
As is scenario 1,173,368 764,884 270,314 | 25,668,490 16,732,537 5,913,356 | 26,841,858 17,497,421 6,183,670
3% restriction scenario 1,048,664 219,909 70,398 5,700,016 4,810,711 1,540,013 6,748,680 5,030,620 1,610,411
1% restriction scenario 3,602 9,561 3,786 418,323 209,161 82,828 421,925 218,723 86,614
Bitterant scenario 5,422,102 305,954 81,094 | 15,401,094 6,693,015 1,774,007 | 20,823,196 6,998,968 1,855,101

'In the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in place.

Table 59. Summation of all cost estimates for health impacts of drinking windshield washing fluids with methanol for all scenarios.

Scenario® Costs of hospitalisation (Euro, 2014) Costs of life years lost (Euro, 2014) Costs of visual impairment (Euro, | Total costs all factors (Euro, 2014)
2014)
High Realistic Low High Realistic Low High Realistic Low High Realistic Low
estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate estimate
As is scenario 1,186,577 773,495 455,594 | 86,159,967 | 56,165,158 | 33,081,714 | 26,841,858 | 17,497,421 | 6,183,670 | 114,188,402 | 74,436,073 | 39,720,978
3% restriction
. 263,495 222,385 118,650 | 19,132,922 : 16,147,842 8,615,458 6,748,680 5,030,620 | 1,610,411 26,145,096 | 21,400,847 : 10,344,518
scenario
1% restriction
. 19,338 9,669 6,381 1,404,160 702,080 463,373 437,445 218,723 86,614 1,860,943 930,472 556,369
scenario
Bitterant
. 711,946 309,398 136,678 | 51,695,980 : 22,466,063 9,924,514 | 20,823,196 6,998,968 | 1,855,101 73,231,123 | 29,774,429 = 11,916,293
scenario

' In the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in place.
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13.12 Costs of risk management measures

The costs of the risk management measures, both in case of restriction as in case of addition of
bitterant to windshield washing fluids, are considered to be mainly caused by price increase of the
products if methanol, which is a cheap and effective solvent, has to be replaced by other substances.
Those other substances tend to be other alcohols, such as ethanol and propanol.

Although there will also be some costs of changing formulation processes to fit new formulations
and of modification of labels and safety datasheets, these costs are considered to be relatively
limited and have not been estimated. Costs for authorities in the creation of the restriction of
requirement to add bitterants and costs for enforcement of such risk management measures also
exist. These costs have also not been estimated, partly because the cost of enforcement may be
relatively limited if enforcement is combined with general enforcement of the REACH Regulation.

Because the costs of the risk management measures that are taken into account are only product
costs (price increase), the total costs are directly related to the volume of windshield washing
products used, which is again related to the number of cars used and the volume of windshield
washing fluid used per car per year.

The volume of windshield washing fluid used per care per year has been assumed to be (on average)
the same for all cars in Europe, i.e. no variation between countries or types of cars has been
accounted for. The total fleet of vehicles using windshield washing fluids has been estimated to be in
the order of 280 million vehicles (including passenger cars, light and heavy commercial vehicles,
trucks and buses).

The average volume of windshield washing fluid used per car per year has been estimated to be
between 10 and 60 Liter, with a realistic estimate of 30 Liter. Based on the number of vehicles and
the volume of windshield washing fluid used per car per year, the total volume of windshield
washing fluids used per year in Europe (EU and Norway) is estimated to be between 2,793 and
16,760 million Liter, with a realistic estimate of 8,380 million.

The volume of methanol used in the windshield washing fluids has been estimated to be between 42
and 251 million Liter per year, with a realistic estimate of 125 million Liter. The same variation in
percentage of methanol in products was used in this calculation that was used in the calculation of
risk per country.

The average price of products with no methanol was estimated to be twice the price of products
with more than 10% of methanol and products with <3% methanol and 3-10% methanol were
estimated to be between those extremes in price. The prices in European countries were based on
the prices in Poland and Czech Republic, normalised to gross domestic product per capita.

The total estimated costs per year in Europe of windshield washing products in the ‘as is’ situation
and in the situation with risk management (restriction or addition of bitterant) are presented in
Table 60.
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Table 60. Difference in total costs for windshield washing fluids in the restriction scenarios and the
bitterant scenario compared to the 'as is' situation.

Scenario” High estimate Realistic estimate  Low estimate

Costs windshield washing fluids Europe

. 60,461,552,945 30,230,776,473 10,076,925,491
per year ‘as is’ (Euros)

Additional costs due to:

Restriction to 3% of methanol (Euros) 1,346,081,341 673,040,670 224,346,890
Restriction to 1% of methanol (Euros) 3,643,518,940 1,821,759,470 607,253,157
Requirement to add bitterant to

products of > 1% methanol (Euros) 10,503,826 5,251,913 1,750,638

3 |n the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in
place.

The average price increase in Europe for a restriction of methanol content to 3% would be around
2.2%, compared to the ‘as is’ situation. For a restriction to 1% the price increase would on average
be around 6%, while the price increase for adding bitterants would be very low (less than 0,02%).

13.13 Comparison of costs and benefits of options for management of the risks of health impacts
due to drinking windshield washing fluids containing methanol

The benefits of risk management in this study are the reduction of costs due to health impacts of
methanol poisoning, including hospitalisation, lost life years and costs for care and burden of disease
of remaining visual impairment. The costs that are estimated in this study are based on price
increase of alternative products used when methanol content is restricted or the costs of adding
bitterants to existing products. All estimated costs are yearly costs in Euros for 2014 price level. The
comparison of costs and benefits (expressed as negative costs) is provided in Table 61. In this Table,
the optimistic estimate for each scenario combines the highest estimated benefit combined with the
lowest estimated costs, while the pessimistic estimate combines the lowest estimated benefit with
the highest estimated costs.

According to the estimations, the costs for a restriction of methanol content in windshield washing
fluids to 3% are substantially higher than the benefits. After subtracting the benefits, a realistic
estimate of the excess costs is 644 million Euro per year (between 136 and 1317 million Euro/year).
The excess costs (after subtracting the benefits) for a restriction of methanol content to 1% are
substantially higher, because the additional benefit of a restriction to 1% methanol are relatively
low, while the additional costs increase substantially.

The only scenario with a positive outcome, where benefits outweigh the costs, is the scenario of
requiring the addition of bitterants to all products containing more than 1% of methanol. This leads
to an economic benefit of 22.6 million Euro/year (between 17.3 and 39.2 million Euro/year).

Because of the large uncertainties in both the risk estimate (driving the estimation of benefits) and
the estimate of the volume of windshield washing fluids per year that needs to be replaced (driving
the cost estimates), a set of ‘what-if analyses’ was made with rough assumptions.

e |f the health impact costs in the ‘as is’ situation are estimated to be 10 times higher than in
our original full analyses, the costs of a restriction of the methanol content to 1%, after
subtracting the benefits, are still approximately 74 million Euro per year.

¢ If the volume of windshield washing fluids used per year is set at 5 Liter per vehicle (half of
our original lowest estimate) and the average price of products of Poland and Czech
Republic is used for all European countries, leading to a cost reduction of around a factor of
5 (for all scenarios), the costs for the restriction of the methanol content to 1% would still
outweigh the benefits by approximately 59 million Euro per year.
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e If the UK would be allocated to the group of low risk countries, the benefits would decrease
substantially, because no risks would be assumed in the ‘as is’ situation for the UK, but the
costs would decrease even more, because the need for modification of products would be
assumed to be much less.

None of the ‘what-if’ analyses actually leads to a very different conclusion. In all analyses, the
guantified and monetised socio-economic costs of a restriction of methanol content in windshield
washing fluids to 3% or lower would be much higher than the benefits. The benefits of requiring
addition of bitterants to all products with 1% of methanol or more, though not very high, do
outweigh the related costs.
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Table 61. Comparison of costs and benefits of the different scenarios in comparison with the 'as is' scenario.

125 of 151

)

Scenario®” | Total costs of health impacts of | Total costs of windshield washing fluids
methanol (Euros/year) (Euros/year)
High Realistic Low High Estimate | Realistic Low Estimate
Estimate Estimate Estimate Estimate
?senario ' | 114,188,402 | 74,436,073 | 39,720,978 | 60,461,552,945 | 40,307,701,963 | 20,153,850,982
Benefits of restriction or addition of | Additional costs due to the scenarios for | Economic impact of the scenario (positive values
bitterants  (reduction of costs; | windshields washing fluids (Euros/year) indicates costs higher than benefits; Euros/year)
indicated by a negative value;
Euros/year)
High Realistic Low High estimate | Realistic Low estimate Optimistic Realistic Pessimistic
estimate estimate estimate estimate estimate estimate estimate
3%
Restriction - -
scenario -88,043,306 | 53,035,226 | 23,367,116 | 1,346,081,341 897,387,560 448,693,780 360,650,474 874,020,444 | 1,322,714,225
1%
Restriction - - -
scenario 112,342,979 | 73,505,601 | 39,164,609 | 19,632,225,139 | 13,088,150,093 | 6,544,075,046 | 6,431,732,067 | 13,048,985,484 | 19,593,060,530
Bitterant - -
scenario -40,957,279 | 44,661,644 | 27,804,685 7,877,870 5,251,913 2,625,957 -38,331,322 -22,552,772 -19,926,815

'In the calculations, the situation in Poland was assessed as if the 2013 restriction was not yet in place.
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13.14 Overall conclusion of the socio-economic analysis of risk management measures to reduce
the risk of drinking windshield washing fluids or denatured alcohol containing methanol

In conclusion, based on the socio-economic analyses made in this study, the costs of a restriction of
the methanol content of windshield washing fluids to 3% or less are substantially higher than the
maximum benefits that can be achieved. The optimistic estimate in our full analysis for a restriction
of methanol content to 3% leads to excess costs for Europe of 136 million Euro per year, while a
restriction to 1% leads to an optimistic estimate of excess costs of 494 million Euro per year.

Even in case benefits are estimated much higher than considered remotely realistic or costs are
estimated to be much lower, the costs still clearly outweigh the benefits.

The scenario of requiring the addition of bitterants to windshield washing fluids containing more
than 1% of methanol, though probably not being extremely effective, does have an estimated
positive economic effect, with the benefits being approximately 8.5 times the costs in the realistic
estimates.

Any risk from methanol of drinking denatured alcohol containing methanol is questionable or at
most rather low. However, a restriction of the methanol content in these products is expected to
lead to an increase in price and therefore to costs. If such an increase in price would also have an
effect on the price of ethanol fuels, the total costs of restricting methanol content in denatured
alcohol may be high. However, these costs have not been estimated.







Socio-Economic analysis of the proposed restriction on methanol content in products 127 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

14 References

Adam T., Evans D.B., 2006. Determinants of variation in the cost of inpatient stays versus
outpatient visits in hospitals: A multi-country analysis. Social Science & Medicine 63 (2006) 1700—
1710.

ANAMORT, 2008. Poisoning-related deaths in an enlarged European Union - Institut de veille
sanitaire, Saint-Maurice Cedex, France.

Anderson P., Baumberg B., 2006. Alcohol in Europe. A public health perspective. A report for the
European Commission. European Commission, Directorate-General Health & Consumer Protection.
ISBN : 92-79-02241-5.

Andersson H., Treich N., undated. The Value of a Statistical Life. Toulouse School of Economics.
Anfac, 2011. EUROPEAN MOTOR VEHICLE PARC 2011.

Auto Swiat 2012, Test ptyndw do spryskiwaczy: sprawdzilismy czy, smierdzg, trujg lub zamarzajg

(Washer fluid Test: checked whether, stink, poison or freeze)
http://www.auto-swiat.pl/eksploatacja/test-plynow-do-spryskiwaczy/07khm

Baltieri D.A., Daré F.R., Ribeiro P.L., Andrade De A.G., 2009. The role of alcoholic beverage reference
in the severity of alcohol dependence and adherence to the treatment. Alcohol; 43: 185-195

Bayer D., Jung F., Kintzel B., Joos M., Cremers C., Martin D., Bernard J., Tlbke J., 2011. On the use of
potential denaturing agents for ethanol in direct ethanol fuel cells. International Journal of
Electrochemistry; 2011(2011): 1-8, doi:10.4061/2011/154039.

BiofuelsDigest, 2015. Biofuels Mandates Around the World
http://www.biofuelsdigest.com/bdigest/2014/12/31/biofuels-mandates-around-the-world-2015/

Blesk.cz 2015. Velky test nemrznoucich smési: Pozor, at se neotrdvite metanolem!
http://www.blesk.cz/clanek/radce-auto/189884/velky-test-nemrznoucich-smesi-pozor-at-se-
neotravite-metanolem.html

Bobrova N., West R., Malutina D., Koshkina E., Terkulov R., Bobak M., 2009. Drinking alcohol
surrogates among clients of an alcohol-misuser treatment clinic in Novosibirsk, Russia. Subst Use
Misuse; 44(13): 1821-1832.

Brezin AP, Lafuma A, Fagnani F, et al. Prevalence and burden of self-reported blindness, low vision,
and visual impairment in the French community: a nationwide survey. Arch Ophthalmol
2005;123:1117-24. (referenced in Kdberlein et al., 2013).

Bureau for Chemical Substances, Poland. ANNEX XV Restriction report. Proposal for a restriction.
substance name: methanol. Version number 1.0, 16.01.2015.

Clarke P, Gray A, Legood R, et al. The impact of diabetes-related complications on healthcare costs:
results from the United Kingdom Prospective Diabetes Study (UKPDS Study No. 65). Diabetic Med.
2003;20:442-50. (referenced in Kéberlein et al., 2013).







Socio-Economic analysis of the proposed restriction on methanol content in products 128 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

CPSC, 1992. U.S. Consumer product safety commission. Final report. Study of aversive agents. CPCS.

Deloitte, 2011. The economic impact of vision impairment and blindness in the Republic of Ireland.
NCBI (National Council for the Blind of Ireland).

Dey M., Gmel G., Studer J., Dermota P., Mohler-Kuo M.,2013. Beverage preferences and associated
drinking patterns, consequences and other substance use behaviours. European Journal of Public
Health; 24(3): 496-501

ECHA, 2008. Guidance on Socio-Economic Analysis — Restrictions. May 2008.

ePURE, 2014. EU-wide introduction of E10 is the most cost effective way to decarbonize the
European transport sector
http://www.epure.org/sites/default/files/publication/141010-4-582-Press-Release-EU-wide-
introduction-of-E10-is-the-most-cost-effective-way-to-decarbonise-the-European-transport-
sector.pdf

Ethanol producer magazine, 2014
http://www.ethanolproducer.com/articles/10797/euundefineds-struggle-for-e10

GGD Gooi en vechtstreek 2012; Factsheet Comazuipers in Gooi en Vechtstreek: topje van de ijsberg
van riskant drinkende jongeren
file:///C:/Users/mensem.TSN/Downloads/factsheet comazuipers genv%20(1).pdf

Giambrone G.P., Giambrone A.E., Zansky S.M., 2013. National cost of hospitalization for legionnaires'
disease, 2001 — 2009. Annual CSTE Conference , Pasadena California.

Grgnbaek M., Jensen M.K.,, Johansen D., Sgrensen T.I.A., Becker U., 2004. Intake of beer, wine and
spirits and risk of heavy drinking and alcoholic cirrhosis. Biol Res; 37: 195-200,

Hammitt J.K., Robinson L.A., 2011. The income elasticity of the value per statistical life: Transferring
estimates between high and low income populations. Journal of Benefit-Cost Analysis; 2 (1): 1-27.

Hirschovits-Gerz T., Holma K., Koski-Jannes A., Raitasalo K., Blomqvist J., Cunningham J.A., Pervova l.,
2011. Is there something peculiar about Finnish views on alcohol addiction? — A cross-cultural
comparison between four northern populations. Research on Finnish Society; 4: 41-54.

Hovda K.E., Hunderi O.H., Tafjord A.-B., Dunlop O., Rudberg N., Jacobsen D., 2005. Methanol
outbreak in Norway 2002—-2004: epidemiology, clinical features and prognostic signs.
Journal of Internal Medicine; 258: 181-190

IARC, 2010. Alcohol consumption and ethyl carbamate. IARC Monographs on the evaluation of
carcinogenic risks to humans; 96: IARC, Lyon, France.

ICCT, 2014. EUROPEAN VEHICLE MARKET STATISTICS. Pocketbook 2014.
http://eupocketbook.theicct.org.

International Federation of Health Plans, 2013. Comparative price report : Variation in medical and
hospital prices by country
Http://staticl.squarespace.com/static/518a3cfee4db0a77d03a62c98/t/534fc9ebed4b05a88e5fbab70/
1397737963288/2013+iFHP+FINAL+4+14+14.pdf








Socio-Economic analysis of the proposed restriction on methanol content in products 129 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

International Federation of Health Plans, 2012.Comparative price report; cited via z24.nl; Dagje
ziekenhuis: VS zes keer zo duur als Nederland
http://www.z24.nl/economie/dagje-ziekenhuis-vs-zes-keer-zo-duur-als-nederland

Jackson M.H., Payne H.A.S., 1995. Bittering Agents: Their potential application in reducing ingestions
of engine coolants and windshield wash. Vet. Human Toxicol. 37(4): 323-326.

John U., Rumpf H-J.,, Bischof G., Hapke U., Hanke M., Meyer C., 2013. Excess mortality of alcohol-
dependent individuals after 14 years and mortality predictors based on treatment participation and
severity of alcohol dependence. Alcohol Clin Exp Res; 37(1): 156-63.

Jones A\W., Lund M., Andersson E., 1989. Drinking drivers in Sweden who consume denatured
alcohol preparations: an analytical-toxicological study. J. Anal. Toxicol. 13: 199-203.

Kampman B., Verbeek R., van Grinsven A., van Mensch P., Croezen H., Patuleia A. 2013 Bringing
biofuels on the market: Options to increase EU biofuels volumes beyond the current blending limits
Delft, CE Delft.

Kaukeinen D.E., Buckle A.P., 1992. Evaluations of aversive agents to increase the selectivity of
rodenticides, with emphasis on denatonium benzoate (Bitrex®) bittering agent. Proceedings of the
Fifteenth Vertebrate Pest Conference, 1992. Paper 42. http://digitalcommons.unl.edu/vpc15/42.

Klein-Schwartz W., 1992. Denatonium benzoate: review of efficacy and safety. Veterinary and
Human Toxicology; 33(6): 545-547 (abstract).

Kbberlein J., Beifus K., Schaffert C., Finger R.P., 2013. The economic burden of visual impairment and
blindness: a systematic review. BMJ Open 2013;3:€003471. doi:10.1136/bmjopen-2013-003471.

Kotwica M., Czerczk S., 2007. Acute poisonings registered since 1970: Trends and characteristics.
analysis of the files collected in the National poison information centre, LodzZ, Poland; International
Journal of Occupational Medicine and Environmental Health; 20(1): 38-43.

Kozisek F., de Man H., Amoah P., Kisikkaya Signe A., Andersn T., Czekalski N., 2010. Case Study 2-
Legionella in windscreen wash. Group Report Summer School on Quantitative Microbial Risk
Assessment. Center for Advancing Microbial Risk Assessment, QMRA Summer Institute, Delft
University of Technology Delft, Netherlands.

Kruse J.A., 1992. Methanol poisoning. Intensive Care Med (1992) 18:391-397.

Lachenmeier D.W., Rehm J., Gmel G., 2007. Surrogate alcohol: What Do We know and where do we
go? Alcoholism: Clinical and Experimental Research; 31(10): 1613-1624.

Lafuma A, Brezin A, Fagnani F, et al. Nonmedical economic consequences attributable to visual
impairment: a nation-wide approach in France. Eur J Health Econ 2006a;7:158—64. (referenced in
Koberlein et al., 2013).

Lafuma A., Brézin A., Lopatriello S., Hieke K., Hutchinson J.,, Mimaud V., Berdeaux G., 2006b.
Evaluation of non-medical costs associated with visual impairment in four European countries.
France, Italy, Germany and the UK. Pharmacoeconomics; 24(2): 193-205.







Socio-Economic analysis of the proposed restriction on methanol content in products 130 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

Lang K., Vali M., Sztcs S. Adany R., McKee M., 2006. The composition of surrogate and illegal alcohol
products in Estonia. Alcohol & Alcoholism; 41(4): 446-450.

Lapatto-Reiniluoto O., Ikdheimo R., 2012. Korvikealkoholimyrkytykset (Surrogate alcohol poisoning).
Duodecim; 128(12): 2140-8.

Martensson E., Olofsson U., Heath A., 1988. Clinical and metabolic features of ethanol-methanol
poisoning in chronic alcoholics. The Lancet; 1(8581): 327-328.

Miller T.R., 2000. Variations between countries in values of statistical life. J. Transport Economics
Policy, 2000; 34(2): 169-188.

Miller T.R., Lestina D.C., 1997. Costs of Poisoning in the United States and Savings From Poison
Control Centers: A Benefit-Cost Analysis. ANNALS OF EMERGENCY MEDICINE 29(2): 240-245.

Mullins M.E., Horowitz B.Z., 2004. Was it necessary to add Bitrex (denatonium benzoate) to
automotive products? Veterinary And Human Toxicology; 46(3): 150-152.

NewExt, 2004. New Elements for the Assessment of External Costs from Energy Technologies. Final
Report. Institute for Energy Economics and the Rational Use of Energy (IER).

Oostenbrink J,B., Buijs-Van der Woude T,, van Agthoven M,, Koopmanschap M,A,, Rutten F., 2003.
Unit costs of inpatient hospital days.
Institute for Medical Technology Assessment (Rotterdam, The Netherlands).

Paasma R., Hovda K.E., Tikkerberi A., Jacobsen D., Methanol mass poisoning in Estonia: Outbreak in
154 patients. Clinical Toxicology (2007) 45, 152—-157.

Palmer M.E., Longmaid K., Lamph D., Willis C., Heaslip V., Khattab A., 2012. Legionella pneumophila
found in windscreen washer fluid without added screenwash. Eur J Epidemiol; 27:667.

Parna K., Lang K., Raju K., Vali M., McKee M., 2007. A rapid situation assessment of the market for
surrogate and illegal alcohols in Tallinn, Estonia. Int J Public Health: 52(2007): 402-410.

Pelclova D., Zakharov S., Navratil T., Hovda K.E., 2013. XXXIII International Congress of the European
Association of Poisons Centres and Clinical Toxicologists (EAPCCT) 28-31 May 2013, Copenhagen,
Denmark. 1. Methanol outbreak in the Czech Republic in 2012: Epidemiology and clinical features.
Clinical Toxicology (2013), 51, 252-378.

Popova S., Rehm J., Patra J., Zatonski W., 2007. Comparing alcohol consumption in Central and
Eastern Europe to other European countries. Alcohol & Alcoholism;42(5): 465-473

Porz G, Scholl HP, Holz FG, et al. [Methods for estimating personal costs of disease using retinal
diseases as an example]. Ophthalmologe 2010;107:216-20, 22. (referenced in Kdberlein et al.,
2013).

Razvodovsky Y.E., 2015. Unrecorded alcohol consumption among alcohol dependent patients. J.
Addict Med Ther Sci 1(1): 15-19.

Reid W., Chen L., 2014. A case of hand sanitizer ingestion. Proceedings of UCLA Healthcare, vol. 18.







Socio-Economic analysis of the proposed restriction on methanol content in products 131 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

Rostron B., 2012. Alcohol consumption and mortality risks in the USA. Alcohol and alcoholism; 47(3):
334-339,

Schwake D.O., 2014. Occurrence, survival, and characterization of Legionella in water: A dissertation
[presented in partial fulfillment of the requirements for the degree Doctor of Philosophy. Arizona
state University

Seuser W., 2014. Methanol highlights in Europe — Seek and you shall find. Presentation at 17"
IMPCA Asian Methanol Conference, Nov 4-6, 2014, Singapore.

Snowdon C., 2012. Drinking in the Shadow Economy. The Institute of Economic Affairs, London, UK.
IEA Discussion Paper No. 43.

Statistics  Finland, 2013. Alcohol-related causes of death made an upturn.
http://www.stat.fi/til/ksyyt/2012/ksyyt_2012_2013-12-30_kat_004_en.

Stickley A., Leinsalu M., Andreev E., Razvodovsky Y., Vagerd, D., McKee M., 2007. Alcohol poisoning
in Russia and the countries in the European part of the former Soviet Union, 1970-2002. European
Journal of Public Health; 17(5): 444-449.

Sturkenboom M.G.G., van Rieke H.M., Uges D.R.A,. 2009. Treatment of ethylene glycol and methanol
poisoning: why ethanol? The Netherlands Journal of Critical Care; 13(6): 297-302.

Tan S.S., Bakker J., Hoogendoorn M.E., Kapila A., Martin J., Pezzi A., Pittoni G., Spronk P.E., Welte R,,
Hakkaart-van Roijen L., 2012. Direct Cost Analysis of Intensive Care Unit Stay in Four European
Countries: Applying a Standardized Costing Methodology. Value in Health 15: 81-86.

Thanacoody R.H.K., Gilfillan C., Bradberry S.M., Davies J., Jackson G., Vale A.J., Thompson J.P.,,
Eddleston M., Thomas S.H.L., 2015. Management of poisoning with ethylene glycol and methanol in
the UK: a prospective study conducted by the National Poisons Information Service (NPIS). CLINICAL
TOXICOLOGY, 2015. http://dx.doi.org/10.3109/15563650.2015.1116044.

U.S. Consumer Product Safety Commission, 1992. Final Report. Study of aversive agents.

Uuksulainen S., Riala R., Santonen T., Heikkila P., Kultamaa A., Back B., Laitinen J., Tuomi T., 2009
(translation). Development of initial REACH exposure scenarios for methanol. Final report. FIOH,
Helsinki, Finland.

Volvo trucks, 2013. European Accident Research and Safety Report 2013. Volvo trucks.

Vuori E, Ojanpera |, Launiainen T, Nokua J, Ojansivu R-L. Myrkytyskuolemien maara on kaantynyt
laskuun (The number of poisoning deaths has begun to fall). Suom Laakaril 2012; 67: 735-741. As
referenced in Lapatto-Reiniluoto and lkdheimo, 2012.

Vuori E, Ojanpera |, Nokua J, Ojansivu R-L., 2009. Oikeuskemiallisesti todetut myrkytyskuolemat
Suomessa vuosina 2005— 2007 (Legal chemically identified poisoning deaths Finland in 2005-2007).
Suom Laakaril (64):3187-95.) As referenced in Lapatto-Reiniluoto and lkdheimo, 2012.

Wallensten A., Oliver I., Ricketts K., Kafatos G., Stuart J.M., Joseph C., 2010. Windscreen wiper fluid
without added screenwash in motor vehicles: a newly identified risk factor for Legionnaires’ disease.
Eur J Epidemiol; 25(9): 661-665.







Socio-Economic analysis of the proposed restriction on methanol content in products 132 of 151
TNO Triskelion report V20809 | Final | 5 February 2016

Westman J., Wahlbeck K., Laursen T.M., Gissler M., Nordentoft M., Hallgren J., Arffman M., Osby U.,
2015. Mortality and life expectancy of people with alcohol use disorder in Denmark, Finland and
Sweden. Acta Psychiatr Scand; 131(4): 297-306.

White N.C., Litovitz T., Benson B.E., Horowitz B., Marr-Lyon L., White M.K., 2009. The impact of
bittering agents on pediatric ingestion of antifreeze. Clinical Pediatrics; 48(9): 913-921.

White N.C., Litovitz T., White K., Watson W.A., Benson B.E., Horowitz B., Marr-Lyon L., 2008. The
impact of bittering agents on suicidal ingestion of antifreeze. Clinical Toxicology; 46(6): 507-514.

WHO Europe, 2010. European status report on alcohol and health 2010. WHO, Copenhagen,
Denmark. ISBN 978 92 890 0206 6.

Statistics  Finland, 2013. 4. Alcohol-related causes of death made an upturn.
http://www.stat.fi/til/ksyyt/2012/ksyyt 2012 2013-12-30 kat 004 en.

Wikpedia for: Ethanol fuel by country https://en.wikipedia.org/wiki/Ethanol_fuel by country

Wittenborn J., Rein D., 2013. Cost of vision problems: The economic burden of vision loss and eye
disorders in the United States. NORC, University of Chicago.

Wojtyniak B., Rabczenko D., Seroka W., Stokwiszewski J., 2000. Alcohol poisoning in Poland and its
risk factors — time series analysis. Epidemiology; 11(4) - p S127. ABSTRACT.
Annual Conference of the ISEE.

WPNEP, Working Party on National Environmental Policies, 2012. The value of statistical life: a meta-
analysis. OECD, Environment Directorate. ENV/EPOC/WPNEP(2010)9/FINAL, 2012.

Zorgwijzer.nl 2013; Wat kost een verblijf en behandeling in het ziekenhuis?
http://www.zorgwijzer.nl/zorgverzekering-2014/wat-kost-een-verblijf-en-behandeling-in-het-
ziekenhuis








Socio-Economic analysis of the proposed restriction on methanol content in products
TNO Triskelion report V20809 | Final | 5 February 2016

15 Signatures

Author:
J. Marquart Date:
0% -021-10 ’6
/

Project Manager:
E. Mulder Date:

Manager Program Management
Department:
A.A.M.G. Spooren Date: QC\ STy . | é

133 of 151







Socio-Economic analysis of the proposed restriction on methanol content in products
TNO Triskelion report V20809 | Final | 5 February 2016

16 Annexes

Annex A.1. Methanol content of windshield washing fluids
Annex A.2. Windshield washing fluid formulations tested by Auto Swiat

Annex A.3. Information sources on denatured alcohol

134 of 151







Socio-Economic analysis of the proposed restriction on methanol content in products
TNO Triskelion report V20809 | Final | 5 February 2016

16.1 Annex A.1. Methanol content of windshield washing fluids

135 of 151

Table 62. Identified windshield washing fluid formulations with methanol concentrations > 10%.

Brand

Type of product

Country

availability EU

Composition

Recochem inc
Producer of
the brands:
Turbo power
Prestone
rain-X
Windex auto

14 winter/all season
windshield washing
fluid products were
identified. One of
which was a
concentrate.

Ca

Limited. American
brands

Polish importer found
for RAIN-X and
Prestone

Methanol 35-50
Concentrate >93 %

http://www.recochem.com/products/categories/windshield wash

https://web.chempliance.com/MSDS/OpenDoc.ashx?DoclD=26602

https://web.chempliance.com/MSDS/OpenDoc.ashx?DoclD=26312

https://web.chempliance.com/MSDS/OpenDoc.ashx?DoclD=26606

Quantum

Quantum (-20°C)
Screenwash

UK

mostly available in UK

Methanol <50%
Isopropanol < 1%

http://quantum

.thetradepartsspecialist

s.co.uk/products/screen-wash-de-ic

er/

Houghton

Windshield Washer
Antifreeze

us

Limited in EU

Methanol >93%

http://www.houghton.com/docs/productdata/Windshield%20Washer%20Fluid%20Product%20Data

-pdf

http://www.houghton.com/docs/sds/Windshield%20Washer%20Fluid%20SDS.pdf

Rydelco

Ptyn Do Spryskiwczy
Zimowy Do -200C

PL

mostly available in PL

Metanol 17-19,9
Ethanol <5

http://www.ryd

elko.pl/files/42/kch plyn do spryskiwaczy pl 18 06 12.pdf

Active Chem

Ptyn Zimowy Do
Spryskiwaczy
Koncentrat 80 %

PL

Small company but
easily available in
Poland. Produces also
for other brands

Methanol 80 %

http://active-ch

em.pl/component/k2/it

em/100-do-pobrania.html

Active Chem

Ptyn Zimowy Do
Spryskiwaczy M22
Windshield Washer
Antifreeze -22

PL

Small company but
easily available in
Poland. Produces also
for other brands

Methanol <20 %

http://active-ch

em.pl/images/download/P%C5%81YN DO SPRYSKIWACZY

KONCENTRAT 80 .pdf

FINNISH RK-
GROUP OY

Heavy Series
Windshield Washer
Fluid 70

FIN

Mostly finland

Methanol 60-70%

http://www.ras

kassarija.fi/uploads/images/kayttot

urvatiedotteet/Raskassarja%20lasinpesuneste%2

0-70 .pdf

LAVA

Nordic windshield
washer fluid -50 °
methanol 150 L

Fi

Only Finland

Methanol based
product but exact
content is unknown

http://www.srkpalvelu.fi/epages/srkpalvelu.sf/fi FI/?0bjectPath=/Shops/20130315-11092-200044-

1/Products/srk79012107 (Bulk sale)
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LAVA

Windshield washer
fluid -21 °C 5L

Fi

Only Finland

Methanol based
product but exact
content is unknown

http://www.srkpalvelu.fi/epages/srkpalvelu.sf/fi FI/?0bjectPath=/Shops/20130315-11092-200044-

1/Products/srk79012107 ((Bulk sale)

Nordic

Tuulilasin pesneste
Nordic (metanol) -
20C1L

Fi

Mostly Finland

Methanol based
product but exact
content is unknown

http://www.srk

palvelu.fi/Tuulilasinpesuneste-50-metanoli-150-L (Bulk sale)

KAX

Odorless windshield
washer fluid 10L

Fi

Only Finland

Methanol based
product but exact
content is unknown

http://www.mototarvikkeet.eu/kauppa/product info.php?manufacturers id=25&products id=776
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Table 63. Identified windshield washing fluid formulations with methanol concentrations < 10%.

Autoglym

NO.29R
SCREENWASH

UK

Available throughout
Europe

ethanol 10-30%
3-BUTOXYPROPAN-
2-0L1-10%
Methanol 1-10%
Glycerine 1-10%

http://www.autoglymprofessional.com/en/safety-documents

Autoglym

NO.29SS
SCREENWASH SUPER
STRENGTH

UK

Available throughout
Europe

Ethanol 50-70%
3-BUTOXYPROPAN-
2-0L1-10%
Methanol 1-10%
Glycerine 1-10%

http://www.autoglymprofessional.com/en/safety-documents

ORLEN OIL

Kraft winter washer
fluid 5L -22

PL

Available in Poland

Ethanol 20-30%
Methanol <3%
propan-2-ol <0,5%
Methyl ethyl ketone
<0,5%

https://www.google.nl/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&ved=0CCEQFjAAahUKEwij4

pueg5MPHARVGE6XxQKHWAIAPW&uUrl=http%3A%2F%2Fwww.orlenoil.pI%2F layouts%2FOrlenQilDo

wnload%2FDownload.ashx%3FdownloadUrl%3D%2FPL%2FNaszaOferta%2FKartyCharakterystyki%

2FKartyCharakterystyki%2F1269.pdf%3F&ei=7yLcVbjzOcbWU-

DEgOAP&usg=A

Lotos

FQjCNGh5t72KoyfDXeNap30iOFYLiIRR Q&cad=rja

LOTOS winter
windshield washing
fluidconcentrate

PL

Available throughout
Europe

Ethanol 48-55%
Methanol 0-1,9 %
ethylene glycol 5-8%
Butan-2-on<0,7%

http://www.lotos.pl/321/p,44,c,76/dla

biznesu/kosmetyki i chemia samochodowa/plyny do sp

ryskiwaczy/loto

s plyn do spryskiwacz

zimowy koncentrat

Lotos

LOTOS winter
windshield washing
fluid -21

PL

Available throughout
Europe

Ethanol 25-32%%
Methanol 0-1,9 %

http://www.lotos.pl/321/p,44,c,60/dla

kierowcy/kosmetyki i chemia sam

ochodowa/plyny do s

pryskiwaczy/lotos plyn do spryskiwaczy zimowy

koncentrat

Quantum

Screenwash
Concentrate NF

UK

mostly available in UK

Ethanol 10-30%
Ethandiol 1-5
Methanol <1%
Proplylene Glycol <
1%

http://quantum

.thetradepartsspecialist

s.co.uk/products/screen-wash-de-icer/

CINOL

CINOL -80

CZech

Mostly available in the
Czech republic and
Slovakia

Ethanol <85 %
Methanol <0,2 %
Ethandiol <2,5%%

http://www.cinol.cz/media/files/product/item/file

s-47/BL Cinol 80 13.pdf

Active Chem

Ptyn Zimowy Do
Spryskiwaczy M22
Windshield Washer

Antifreeze -22

PL

Small company but
easily available in
Poland. Produces also

etanol <30%
methanol <3%

for other brands

http://active-chem.pl/images/download/P%C5%82yn zimowy -22 karta 3 metanolu.pdf
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Table 64. Identified windshield washing fluid formulations with methanol concentrations methanol
free formulations.

Jordima Winter Screen Wash | NL/BE easily available Ethanol 50 -100%

Supplier of -21 western Europe Ethandiol 2,5 - 10%

among other Perfect car

Prisma and Concentrate

Perfect Car

(Action)

http://www.jodima.be/produkten/prisma-fluids/winter-screen-wash/

ICS cleaners RVO1 - Screenwash NL/BE easely availabe Ethanol 50 -100%
Antifreeze western Europe Ethandiol 2,5 - 10%
Concentrate

Agrimex ROZMRAZOVAC SKEL | Czech Aivailable on Chech Ethanol > 90 %
A ZAMKU market. As well as Ethandiol 1,2
http://www.agrimex. Eastern Europe (Etylenglykol, MEG)<
cz/data/catalogue/d 1,3%
atasheet/1900026.p 2-butanon 0< 0,2 %
df Syntron B <0,1 %

Bitrex 0,001 %
http://www.agrimex.cz/data/catalogue/datasheet/1900026.pdf
Sheron Sheron Winter Czech Available on Czech Methanol free but

washer fluid -80 ° C

market.

exact content is
unknown

http://kapaliny.

heureka.cz/sheron-nem

rznouci-kapalina-do-ostrikovacu-80-c/

HAPPY CAR

Zimni kapalina do
ostfikovacl -40°C
Winter washer fluid -
40°C

Czech

Available on Czech
market.

Methanol free but
exact content is
unknown

http://kapaliny.

heureka.cz/happy-car-z

mni-kapalina-do-ostrikovacu-40-c/specifikace/#section

Valma

Valma
Ruitensproeier
Antivries Kant &
Klaar -20

NL

Mostly Dutch but
available troughout
Europe

Ethanol 25-50%
1,2-ethaandiol 5-10%
Butanon 0,1-1%

http://newco.easyorder.eu/editorial/23964439.pd

f

Gulf Oil
Nederland
B.V.

Ruitensproeier/antiv
ries

NL

Available troughout
Europe

Ethanol 50-55%
Ethaandiol 15-20%

http://www.coolisbetter.nl/catalog/3320Gulf.pdf

Bleko

Ruitensproeier
Antivries -20C

NL

easily availabe
western Europe

Ethanol: 20 - 50 %
2-Propanol: 0,5-5%
1,2-ethaandiol: 0,5 -
5%

http://www.ble

kochemie.nl/automotive-producte

n/item/5-ruitensproeier-z

nti-insekt

Valvoline

Ruitensproeier
Antivries
Concentraat

NL

easily availabe
western Europe

Ethanol 42 - 55%
1,2-ethaandiol <7%
Propaan-2-ol <3%
Glycerol <3%

http://www.tinnemans.nl/ download/Veiligheidsinformatiebladen/Valvoline/54313.pdf
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Metropa

Ruitensproeierantivri
es -70C

NL

easily availabe
western Europe

Ethanol 60-99%
Mono Ethylene Glycol
1-5%

Butanon 1-5%

http://www.me

tropa-rotterdam.nl/anti

vries/149/VRITEX-RUITENSPROEIER-ANTIVRIES-

CONCENTRAAT.

htm

Comma Oil &
Chemicals Ltd.

Xstream Screenwash
Concentrate

UK

Distributers in Poland,
Romania, Russia, and
Asia

Ethanol 70-90%
1,2-Ethandiol 10-30%

http://www.nl.commaoil.com/passenger-vehicles/products/subcategory/15

Comma Oil &
Chemicals Ltd.

XSTREAM
SCREENWASH

UK

Distributers in Poland,
Romania, Russia, and
Asia

Ethanol 10-30%
Ethylene glycol 1-10%

http://www.nl.commaoil.com/passenger-vehicles/products/subcategory/15

Conrad

Frostschutz &
Scheibenklar -50C

DE

Available throughout
Europe

Ethanol 50 -100%
Ethandiol 2,5 - 10%

http://www.produktinfo.conrad.com/datenblaetter/850000-874999/857575-si-01-de-

SCHEIBENFROSTSCHUTZ 5L CITRUS 50GRAD C.pdf

Wurth

Screenwash Plus
1000ml

UK

Available throughout
Europe

ethanol 55- 60%
ethanediol 10 - 12,5%

https://ehs.wuerth.com/ehs4customers/productsearch/productlist.htm

Wurth

Screenwash Additive
-5L

UK

Available throughout
Europe

ethanol 55- 60%
ethane diol 10-12,5%
Alcohols, C12-14,
ethoxylated, sulfates,
sodium salts 2 - 3%

https://ehs.wuerth.com/ehs4customers/productsearch/productlist.htm

MaxMolix
(Alpine Auto
Group Ltd)

WINTER WASHER
FLUID (-30 ° C) 4L
WINTER WASHER
FLUID (-30°C) 1L
WINTER WASHER
FLUID (-20 ° C) 4L
WINTER WASHER
FLUID (-20° C) 1L

Bul

Available throughout
Europe

Ethanol or Propan-2-ol
based. Exact content
unknown

http://www.ma

xmolix.com/en/car-care-products/

SONAX SONAX AntiFreeze & | DE Available throughout Ethanol 50-75%
clear view Europe ethanediol 5-10%
concentrate Blue-
Energy

http://www.sonax.nl/D.L.Y.-Producten/Ingredienten-Veiligheidsbladen (NL version)

Motul VISION EXPERT FR Available throughout Ethanol 50-100%
ULTRA Europe Ethaandiol 1,2 1- 2,5%

https://www.motul.com/nl/nl/products/oils-lubricants/vision-expert-ultra(NL version)

Einszett Anti-Frost De Available throughout Made from pure
Windscreen Cleaner Europe natural alcohol, exact
-90°C content unknown
Anti-Frost

Windscreen Cleaner
-25°C
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http://www.einszett.de/en/shop/winter-products/41

Prista-oil HAVOLINE RAPID Bul 20 countries in Central | Ethanol or
WINDSHIELD and Eastern Europe isopropanol, exact
CLEANER content unknwon

http://www.prista-oil.com/en/pages/windscreen-washer-fluid-application-and-usage-characteristic-

51.html

Lukoil WINDSHIELD Rus Available throughout Based on isopropyl
WASHING FLUIDER - Europe alcohol.
5C Methanol free
WINDSHIELD
WASHING FLUIDER -
15C
WINDSHIELD
WASHING FLUIDER -
20C
WINDSHIELD
WASHING FLUIDER -
25C
WINDSHIELD
WASHING FLUIDER -
30C
WINDSHIELD
WASHING FLUIDER
CONCENTRATE

http://lukoil-lubricants.com/products/commerce/techlig/00216/

Petrol Ofisi Antifreeze Turk Available throughout Methanol free.
windshield washer Europe Contents unknown
fluid

http://www.poas.com.tr/pressroom.aspx?pr=13099&Ing=en

Melle K2 K2 Claren Pl Available throughout Methanol free.

Europe Contents unknown
http://www.melle.com/en/biuro-prasowe-k2/111-zimowy-plyn-do-spryskiwaczy-kupuj-z-glowa

CARTECHNIC antifreeze PL Ethanol 50-100%
windshield washer Ethylene glycol 10-25%
fluid 5L (- 60C)

http://www.cartechnic.de/index.php?elD=tx nawsecured|&u=0&file=fileadmin/products/sdb/WS S
DB Scheibenreiniger-
Zusatz mit Frostschutz de.pdf&t=1438016459&hash=9ef9100402e6f199357ee9f65bb0878f

Motoral CARLAKE® Ready to Fin Mostly available in Etanoli 5-15 %
use windshield Finland Propan-2-oli 5-15
washer fluid (-20 °)

http://www.motoral.fi/files/documents/ktt/4020005.pdf

Lasol Lasinpesu Fin Marked leader in Enthanol 80-100%
Finland Methul ethyl keton 2%

http://www.korreklasol.fi/sites/korreklasol.fi/files/kayttoturvallisuustiedotteet/Lasol%20100%20%5
BFI-FIN%5D.PDF

KiiltoClean Ltd | KIILTO PRO PLUS 50 Fin Mostly finland and Ethanol 35-41%
en 100 Estonia, Latvia and Denatonium benzoate
Lithuania. 0.75-1%

Butanone 0.25-0.75%
Methyl isopropyl
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ketone 0.10 - 0.25%

http://www.kiiltoclean.fi/images/pdf/ktt kiilto pro plus 100.pdf

S-Taroil

washer fluid

Polaric 22 windshield

Fin

Mostly Finland

Ethanol 10-20%
Isoponanol 5-10%
Methyl ethyl ketone
0,3%

denatonium benzoate
0,0007%

http://www.s-taroil.fi/tiedostot/v%20Polaric%2022%20lasinpesuneste%20UUSI%20KTT.pdf

S-Taroil

washer fluid

Polaric 33 windshield

FIN

Mostly Finland

Ethanol 30-50%
Isoponanol 10-20%
Methyl ethyl ketone
0,5%

denatonium benzoate
0,0015%

http://www.s-taroil.fi/tiedostot/v%20Polaric%2033%20lasinpesuneste%20UUSI%20KTT.pdf

FINNISH RK-
GROUP OY

HEAVY SERIES
WINDSHIELD

WASHER FLUID -40

FIN

Mostly Finland

Ethanol 25 - 60 %
1,2-Etaanidiol 0,3 -3 %
Methyl ethyl ketone
0,3-3%

http://www.ras

kassarja.fi/uploads/images/kayttot

urvatiedotteet/Raskassar

ja%20lasinpesuneste%?2

0-40 .pdf

Nordic

Nordic -21*C
(etanol) 1L

Tuulilasin pesneste

FIN

Mostly Finland

Ethanol based

http://www.srk

palvelu.fi/Tuulilasinpesuneste-50-metanoli-150-L

Rusta

Spolarvatska
fardigblandad

SE

Available in Sweden

Etanol 20-30%
Etandiol 1-<5%
Butanon 0-<1 %

http://www.rus

ta.com/Root/InRiver/pdf/SB 30801314 001.pdf

Biltema

Spolarvatska
fardigblandad

SE

Available in Sweden

Propan-2-ol 1-5%
Etanol 10-30%

http://www.biltema.se/BiltemaDocuments/SecuritySheets/sv/36506 SDB.pdf

http://www.biltema.se/BiltemaDocuments/SecuritySheets/sv/365060 SDB.pdf

Starta

Spolarvatska

SE

Available in Sweden

Etanol 20-30 %

fardigblandad 1,2-Etandiol 1 -5 %
Butanon0-1%
Bitrex
https://www.jula.se/globalassets/catalog/productdocuments/msds/622004 se.pdf

Preem

Spolarvatska
fardigblandad

SE

Available in Sweden

Etanol >60%
2-propanol 5 - 10%
butanon 1-5%

http://texaco.preem.se/produkter/kem

tekniskt/spolarvatskor/

Mekonomen

Spolarvatska
fardigblandad

SE

Available in Sweden

Etanol 20-30%
1,2-etandiol 0,3-0,7%
2-butanon 0,3-0,7%

http://app.ecoonline.com/documents/msds/7535870.pdf
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Statoil

Windshield
Liquid 4l

SE

Available in Sweden
and EU

Etanol 70-90%
2-propanol 8-12%
butanon 1-2%
1,2-etandiol 1-2%

http://www.statoillubricants.com/en E

N/pg1410956256779/business/Prod

uctData/DataSheets.htm

OKQ8

Spolarvatska
fardigblandad

SE

Available in Sweden

Etanol 25 - 35%
1,2-etandiol 0.2 - 0.4%
metyletylketon 0.2 -
0.4%

Decan-1-ol,

ethoxylated 0.2 - 0.3%

http://www.okg8.se/produkter/bilprod

ukter/glykol-och-

spolarvatska/?Common_Brand=0KQ8&

sortBy=Popularity

Aral Klare Sicht

Aral Winter: 1000 ml De Available in Germany Ethanol 25 - 50 %
http://www.aral.de/content/dam/aral/PDFs/Sicherheitsdatenbltter/Wasch und Reinigungsmittel/d
eutsch/klaresichtwintergebrauchsfertig.pdf
Meyer-chemie | BONUS DE Available in Germany AQUA, ALCOHOL,
Scheibenreiniger GLYCERIN
Winter -20°C GLYCOL, SODIUM

LAURETH SULFATE,
PARFUM, TEA-
DODECYLBENZENESULF
ONATE, COLORANT

http://www.mevyer-

chemie.de/img/db/handelsmarken/files/11/DatenblattffentlichkeitBONUSScheibenreinigerWinter-

20C.pdf

Meyer-chemie

BAHR Scheibenklar
antifrost Konzentrat

DE

Available in Germany

AQUA, ALCOHOL,
GLYCERIN

GLYCOL, SODIUM
LAURETH SULFATE,
PARFUM, TEA-
DODECYLBENZENESULF

ONATE, COLORANT

http://www.meyer-

chemie.de/img/db/handelsmarken/files/6/DatenblattffentlichkeitBAHRScheibenklarantifrostKkonzen

trat.pdf

Cartechnic Cartechnic DE Available in Germany Ethanol 50 - 100%
Scheibenfrostschutz Ethan-1,2-diol 10 - 25%
Konzentrat

http://www.cartechnic.de/index.php?elD=tx nawsecured|&u=0&file=fileadmin/products/sdb/WS S

DB Scheibenreiniger-

Zusatz mit Frostschutz de.pdf&t=1438016459&hash=9ef9100402e6f199357ee9f65bb0878f

Eronex

ANTIFROST Fertigmix
-30°C

DE

Available in Germany

Ethanol 25-100%

http://www.wigo.de/wp-content/uploads/eronex

antifrost fertigmix 30 sdb de.pdf

Eronex

ANTIFROST
Konzentrat

DE

Available in Germany

Ethanol 50-100%
Ethandiol 1-2,5 %

http://www.wigo.de/wp-content/uploads/eronex_antifrost 60 konzentrat sdb de.pdf
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MITAN

ALPINE Frostschutz
Scheibenklar

DE

Available in Germany

Ethanol 50 - 60 %
Ethandiol 3 <10 %

http://www.mitan-

daten.de/daten/de alpine si/SI%20%20ALPINE%2

OFrostschutz%20Scheibenklar.pdf

SCHEIBENFROSTSCH

Available in Germany

Ethanol 50-75%

JET UTZ Konzentrat Austria and Austria ethanediol 5-10%
http://www.jet-tankstellen.at/media/docs/sdb 723222679-JET-A -

JET SCHEIBENFROSTSCHUTZ Konzentrat -DE-DE.pdf
SEKAB Windshield washing | Nee The SEKAB Group, Soort van ECO-merk.

fluid

based in Ornskéldsvik,
has today 100
employees and a
turnover of about SEK
two billion annually

"The greenest on the
market"

http://www.sekab.com/wp-content/uploads/2013/10/Product-Sheet-Premium-Pure-Washer-

Fluid.pdf
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Table 65. Additional information gathering on windshield washing products; some overlap with earlier tables expected.

Contains
Product name Country methanol? | Solvents in product Link
RVO1 - Screenwash Ethyleenglycol, Methylethylketon,
Antifreeze Concentrate | Belgium No Ethanol, Isopropanol
France, Belgium,
TOTAL LAVE GLACE Netherlands, UK,
HIIVER -20°°C Germany No Ethanol, Methylethylketon
Protecton
Ruitensproeier winter Netherlands No Ethanol
Ruitensproeier antivries
WinPrice Netherlands No Benzyl alcohol
Protecton
Ruitensproeier antivries | Netherlands No Isopropanol
Lotus ruitensproeier
winter Netherlands Yes Methanol (+...?)
ECO
RUITENSPROEIERVLOEIS
TOF Belgium No Isopropanol
Sonax 332.100
Ruitensproeierantivries | Netherlands No Glycerine
Sonax 332.505
Ruitensproeierantivries | Netherlands No Glycerine
Window Clean
Concentrate Netherlands No isopropanol, 2-butoxyethanol
Screenwash Ready to
Use -22°C Netherlands No ethanol, ethaandiol, isopropanol
Screenwash Ready to
Use -12°C Netherlands No ethanol, ethaandiol, isopropanol
Octa Ruitensproeier Belgium Yes, 0-1% ethanol, methanol
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Contains

Product name Country methanol? | Solvents in product Link

winter

Vision Classic Ready to

use windscreen washer | UK ? ?

Vision Expert Ultra UK No ?

Acia-20C-10% http://www.worex.fr/files/3513/9645/5867/LAV

methanol Fr Yes < 10% ethanol, methanol ethyleenglycol E_GLACES -20 FDS165.pdf

BP Lave Glace Hiver -

20C Fr Yes; 10-20% | Propanol, methanol

Lave glace -22 Forever

products B No alcohol, ethyleenglycol, butanon
http://www.pallardpro.fr/uploads/documents/fi

Lave glace - 20 Ardea Fr Yes, < 2.5% | methanol, ethanol les/121585 fiche de securite lav.pdf
http://www.ipc-
sa.com/telecharger.php?fichier=techno-lave-

Techno Lave glace -30C | Fr Yes, <10% methanol, ethanol glace-30%BO0c_fds.pdf
http://www.autosmart.fr/images/PDF%20Folde

Lave Glace Antigel Yes, 60- r/Autosmart%20CLP%20Sheets/Lave%20Glace%

Autosmart Fr 100% methanol 20Antigel%20-%20SDS10703%20-%20FRA.pdf
http://www.lescot.fr/wdbox/datas/lescot/totall
aveglacehiver-

Lescot Total Lave Glace 20%C2%B0c%28gammeprofessionnelle%29_v3.

Hiver - 20C Fr No ethanol 1%28fr%29.pdf
http://www.lescot.fr/wdbox/datas/lescot/ftelfla

Lescot Elf Lave Glace veglacehiver-20%C2%B0c_v4-fr-

Hiver - 20C Fr No ethanol, glycol, MEK e.a. gb 20110316_100057.pdf

Kubexel Lave Glace http://www.lubexcel.com/repo/docs/A18-717-

Hiver - 20C Xpert FR No propanol, ethanol FDS%20LG-20%20Xpert.pdf
http://www.chemical-

Berner Lave Glace Hiver check.de/clientversion/pdf1/665/44546 0010 1

PAE BD FR No ethanol 7-07-2014_FR.pdf
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Contains

Product name Country methanol? | Solvents in product Link
http://www.arecalubrifiants.com/wp-

Lave glace -20 Blue content/uploads/2015/04/L.G1314-lave-glace-

(Durand) Fr or Canada Yes < 3% ethanol, isopropanol, methanol parfum---20--C.pdf

LAVE-GLACES - 20 PLUS

SANS METHANOL Fr No isopropanol, ethanol
http://webcache.googleusercontent.com/search
?g=cache:LDOwEvQvfgs):www.hp-
chimie.fr/fr/index.php%3Fcontroller%3Dattach

LAVE GLACE -20°C; ment%26id_attachment%3D1030+&cd=23&hl=e

HPC1041 Fr No n&ct=clnk&gl=nl

Lave-glace Dégivrant http://www.roady.fr/sites/default/files/produits

ROADY -30°CFr Fr No ethanol, ethaandiol, butoxypropanol /Notices/Notice LG5ROADEG30.pdf
https://www.google.nl/url?sa=t&rct=j&qg=&esrc
=s&source=web&cd=48&ved=0ahUKEwi2yufXzt
HJAhXI7w4KHYolCCw4KBAWCEswBw&url=http
%3A%2F%2Fwww.produitspro.com%2Fattachm
ent.php%3Fid_attachment%3D75&usg=AFQjCN

Aexalt Lave Glace Prét a FuNikyrHe0j27Qs2CCQzQAyOgPsA&sig2=M6EU

I'emploi -20C Fr Yes < 10% methanol, ethanol, isopropanol HHxiRQ4VHIWkXAHMJQ&cad=rja

Itex Lave glace Hiver -20 | Fr No ethanol, isopropanol http://www.itex-france.com/documents/84.pdf
http://www.lereseaucocci.fr/sig/tech_produit_t

LAVE GLACE-300 Fr No isopropanol, ethanol emp/001fiche_tech_dirF80010.pdf
http://www.sngs-produits-
industriels.fr/index.php?controller=attachment

LAVE GLACE-300 Fr No propanol, ethanol, ethylene glycol &id_attachment=57
http://www.soprom.ch/fichiers/files/MSDS_Car-

Car-Clean Lave-Glace Clean_Lave-

Hiver Swiss No ethyleenglycol, propanol, butoxyethanol | Glace_Hiver_concentr%C3%A9_%28F%29.pdf

LAVE GLACE MINERVA - http://www.gbi-com.fr/shop/additif-

20°C Fr No ? aerosols/24-lave-glace.html
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Contains

Product name Country methanol? | Solvents in product Link
https://www.pattersons.co.uk/download/20223

MO5 wcreen wash UK No Propanol 0
http://bluecol.co.uk/wp-

Tetrosyl all seasons UK Yes < 1% butyl glycol, ethanol, IPA, methanol content/uploads/2013/01/sds-04415994.pdf

Windscreen washer http://www.kenteurope.com/pdf.php?file=wp-

WINTER 5L 85865 UK Yes <2.5% | ethanol, propanol, methanol, ethaandiol | content/uploads/sds/en/85865

Chemaide bulk de-icer | UK No ? http://chemaide.co.uk/pdf/gen/bulkdeicer.pdf

Autogleam winter UK Yes: 20-30% | methanol
http://www.autoglym.com/system/resources/
W1siZilsljlwMTUvMDcvMTAvMDIfMjRfMzBfMijc

Autoglym ultimate ethanol, butoxypropanol, methanol, 3X1VMVEINQVRFXINDUKVFTIdBUOgucGRmIl1d/

screen wash UK Yes: 1-10% | glycerine ULTIMATE%20SCREENWASH.pdf
http://www.eurocarparts.com/ecp/p/car-
accessories/winter-essentials/screenwash-and-
frost-

Normfest Frostex Anti- protection/concentratescreenwash/?NOR28973

Freeze -70c UK No ? 12&0&cc5_701

Winter Grade Screen

Wash UK No Isopropanol http://www.superfine.co.uk/sds/7r4yqq08.pdf
http://www.quadralene.co.uk/resources/A4AW

All weather wash UK No propanol W-SDS-18 05_15.pdf
https://tpprod.blob.core.windows.net/sys-
master-
tpprodcontainer/ha5/hce/8859699150878/1565

WICKES SCREENWASH UK Yes; <1% butyl glycol, ethanol, IPA, methanol 26.pdf

Teepol screen wash UK No butoxypropanol

COMMA - XSTREAM http://www.commaoil.com/productsguide/file/

SCREENWASH UK No ethylene glycol, ethanol 3e9ffa653653c65c12cd2e90571489dc

Rain-X windscreen No hazardous ingredients above limit http://www.my-

washer additive UK No for the name sds.co.uk/Admin/ViewDocument.aspx?ID=cc3cc
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Contains

Product name Country methanol? | Solvents in product Link
79c-b53a-4fd1-94el-
831ee2bdb02f&primaryReportld=0
https://www.arco.co.uk/103/content/factsheets
/5773105%20-

ARCO FOUR SEASONS %20ARCO%20FOUR%20SEASON%20SCREENWA

SCREEN WASH UK Yes < 1% ethanol, methanol SH%20%28140415-R2%29.PDF

All seasons screenwash - http://www.granvilleoil.com/sds/SDS-0247-

20, Granville UK Yes: 10-30% | propanol 0248-0249-0251-0252-0285-1750-v1.pdf

SCREEN CLEAN http://www.autoday.co.uk/userfiles/downloads

UK Yes: 1-10% | propanol, methanol /72/EN_MSDS_ScreenClean_001_Bul.pdf

http://carcareapp.co.uk/Admin/Public/DWSDow

Shell sceenwash ready nload.aspx?File=%2fFiles%2fFiler%2fDocuments

to use %2fCCA-

uk No ETHANOL, ETHAANDIOL MSDS%2fEN%2fWinterScreenwash_RTU.pdf

Winter Grade Screen http://www.pakexuk.com/media/stockpdf/MSD

Wash uk No Isopropanol S_PAKSF21.pdf

Klaasipesuvedelik http://www.flexoil.ee/fileadmin/files/Klaasipesu

miinus 40 C, Flexoil Estonia Yes; 46-68% | methanol -40.pdf

Klaasipesuvedelik -20°C http://www.hansashop.eu/et/mayeri-

metanooli baasil Estonia Yes; ? methanol klaasipesuvedelik-metanooliga-5l.html

NORDIC

Klaasipesuvedelik -21°C

( http://www.falleroon.ee/files/Klaasipesuvedelik

etanool) Estonia No ethanol, acetone. Ethyleneglykol _-21C_ETA 2012_ee.pdf

LAVAVETRO PRONTO

ALL'USO INVERNO - L http://arexons.it/images/uploads/sds_ita/SDS84

4,5 Italy No ethanol, ethyleneglycol, propanol 15.pdf
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Table 66. Windshield washing fluid formulations tested by the Polish car magazine Auto Swiat

WYNIKI BADAN LABORATORYJNYCH
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. NAZWA PRODUKTU
(deklarowana temp. kryst. w °C)
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16.3 Annex A.3. Information sources on denatured alcohol

Denatured Alcohol

Brand Country | url

Bleko http://s.s-

chemie NL bol.com/imgbase0/imagebase3/pdf/bijsluiter/4260007892039.pdf

Bleko http://www.blekochemie.nl/images/veiligheidsbladen/nl MSDS BlekoChe

chemie NL mie_BrandspiritusVersiel.pdf
http://www.hbvchemicalien.nl/PDF%20veiligheid/brandspiritus%2085%25

HBV NL uk.pdf

PearlPaint | NL http://www.gerritse.nl/~images/pdf/575115 veiligheidsblad.pdf

RIO NL http://shop.groveko.nl/images/products/278062/VIB%20Spiritus.pdf

Ulpol PL http://www.ulpol.pl/DENATURAT-R7.pdf
http://www.ulpol.pl/DENATURAT-R9.pdf

Ulpol PL

CHEMIA- http://www.plyny.pl/karty/Denaturat%20karta%20charakterystyki%202012

BOMAR PL 05.pdf

Rydelko PL http://www.rydelko.pl/files/45/kch denaturat 92 pl 20 07 2015.pdf

AKWAWIT | PL

http://www.akwawit.com.pl/media/Oferta/Karty-
produktow/KCH%20Denaturat.pdf

Sinol FIN http://www.korreklasol.fi/sites/korreklasol.fi/files/Sinol%20100.PDF
Opus

Health

Care AB FIN https://www.officedepot.se/resources/original/355/35594/2256423.pdf
KTT

antibac FIN http://antibac.net/KTT-Antibac-al2t-denaturoitu-etanoli-80-FIN.pdf
Panreac

Applichem | DE https://www.applichem.com/fileadmin/datenblaetter/A0913 pl PL.pdf
Rodsprit SE http://www.swedhandling.com/pdf/Rodsprit.pdf

Denat alcohol for use
in stoves

Schulte.Ho http://www.hornbach.de/data/shop/D04/001/704/227/44/7708349 Doc
rnbach DE 01 DE 20141106221725.pdf

Ernstchemi

e DE http://www.ernstchemie.de/fileadmin/PDFs/Bioethanol.pdf
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MNE VoICE oF THE GLoBAL METHANOL INDUSTEN

Methanol Institute comments on the draft opinion of the Committee for
Socio-economic Analysis (SEAC) concerning a proposal to restrict methanol

8 February 2016

The Methanol Institute shares many concerns on surrogate alcohol use and the methanol
poisonings reported in the SEAC draft opinion.

Making consumer windshield wash fluid safe for consumption as a surrogate alcohol could,
however, have major unintended long-term repercussions across the EU. Based on experience
in Finland in the 1960s with household windshield wash, such a regulatory approach can increase
surrogate alcohol consumption by making surrogate alcohol more readily accessible and
attractable to the public (Nordlund & Osterberg, 2010%).

Social media forums on surrogate alcohol are filled with anecdotal examples of how warnings of
methanol toxicity have a deterrent effect on illegal consumption of ethanol containing
products.

Additionally, research supporting methanol as a deterrent to surrogate alcohol abuse shows:

- Methanol-containing products are not usually selected by surrogate alcohol users (e.g.
Lang et al., 20062)

- Methanol is not usually found as a major component of surrogate alcohols (e.g. Solodun
et al., 20113; Lachenmeier et al., 2009%)

- Methanol’s inebriating effects differ substantially from ethanol and other alcohols, where
the effects have been described as a “disappointment” to alcoholics (e.g. Bryson, 1996°)

- Symptoms associated with methanol toxicity, such as temporary blindness, numbness
and severe headaches, are considered by alcohol abusers as ‘poor’ or ‘bad’ surrogate
alcohol (e.g. Bobrova, 2012°)

- As toxic substances in an ethanol-containing product can deter consumption, the
potential benefits of adding an intentionally toxic substance to a product containing
ethanol may outweigh the risk of poisoning (e.g. Carnahan et al. 20057)

Encouraging surrogate alcohol use across the EU is therefore a greater threat than the current
isolated cases of methanol poisoning from surrogate alcohol use. This is particularly the case
because there is no evidence of methanol poisonings from windshield wash fluid in many EU
countries even though windshield wash fluid containing methanol is available in those markets.

To limit the potential for abuse of windshield wash fluid, the SEAC draft opinion currently
considers that bitterants are ineffective. This position is inconsistent with the European

Brussels

www.methanol.org www.methanol.org.cn www.methanolfuels.org





Commission’s recommendation that a bitterant is a key component in denatured alcohol to
prevent illegal consumption and use.

From information provided in the RAC Background Document, there is clear evidence of the
effectiveness of bitterants, dependent on:

1) Type of bitterant

2) Concentration of bitterant

3) Individual differences of bitterant

So, it is therefore evident that the scientific references cited by the SEAC have a very limited
practical relevance to evaluating the proper use of bittering agents in windshield wash fluid:

Toronto Public Health Fact Sheet ‘Non-palatable (toxic) alcohol use’ (2011) defines ‘non-
palatable’ as any denatured alcohol, such as Chinese cooking wine or methyl alcohol, even
without any bittering agent. As this reference has no relevance to effectiveness of
bitterants, the RAC and SEAC must have misunderstood ‘non-palatable’ as inferring
ethanol product that contains a bitterant, when actually it is a synonym for denatured
alcohol.

Carnahan et al. 2005’ include a description of a single (chronic alcoholic) patient
consumption of a denatured alcohol formulation containing 0.1 % tert-butyl alcohol, 6
ppm denatonium benzoate bitterant and ethanol. This level of denatonium benzoate is
well below the levels usually recommended by industry or set by regulatory authorities
for a concentrated ethanol solution.

Reid & Chen 20142 report on a case of intentional abuse of a hand sanitizer. However the
level of the denatonium benzoate bitterant in the product is not specified and the
formulation contains a flavouring at above 1000 ppm, which is not used in windshield
wash fluid.

In conclusion, it is not possible for the SEAC to conclude that the proposed restriction is
proportionate or justifiable without evaluating the consequences of removing deterrents of
consumption of windshield wash fluid as a surrogate alcohol.

References: (1) Addiction, Vol. 95, S551-5564, 2000; (2) Alcohol & Alcoholism, Vol. 41, 446-450, 2006; (3) Interdisciplinary
Toxicology, Vol. 4, 198-205, 2011; (4) Alcohol & Alcoholism, Vol. 44, 93-102, 2009; (5) Comprehensive Reviews in Toxicology:
For Emergency Clinicians. Chapter 38. CRC Press, 1996; (6) Doctoral Thesis. University College London, 2012; (7) Pharmaco-
therapy, Vol. 25, 1646-1650, 2005; (8) Proceedings of UCLA Healthcare, Vol. 18, 2014.

The Methanol Institute serves as the trade association for the global methanol industry.

The Methanol Institute is registered in the European Commission’s Transparency Registry as:

0846.425.760
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