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Introduction
The need for guidance

By the end of October 2007 existing installations will need to comply with the Solvent Emissions Directive. Now that implementation of the directive is near, it becomes evident that guidance on the interpretation of the directive is necessary. 

It must be noted however that the Directive is in places, such as on the subject of monitoring, not comprehensive, and that with regard to these subjects, differences between Member States may exist. This guidance note does not address the issues that may arise from the way that Member States have transposed the directive into national legislation. 
It must be noted that Installations in scope of the Solvent Emissions Directive may also be in scope of the IPPC directive (96/61/EC) or the Decorative Paints and Vehicle Refinishing Directive (2004/42/EC). This guidance note however does not address these directives.

Interpretation issues exist in different categories: 

Inconsistencies in the directive

There are a number unclarities and inconsistencies in the Directive and in some places the directive is obsolete: 

Examples of issues of which it is not immediately clear how they should be addressed:

· Why should an operator who wishes to switch to water based systems, have to do so two years before those who buy abatement equipment?  Can an operator still switch to water based products in 2007? Can he still do so in a much later stage when his abatement equipment needs to replaced?

· The rules for surface cleaning were written for open or half open machinery. Modern surface cleaning machines are however truly closed and emit very little solvent. They don’t produce waste gasses that could usefully be sent to be abated. The waste gas ELV’s are in this case not appropriate and the ELV’s expressed as % of input cannot be applied either.

· For periodic measurements in waste gasses, a minimum of ‘three reading’ is prescribed. This was a valid requirement when each ‘reading’ was a major undertaking. Today however the equipment for measuring VOC’s in waste gasses automatically takes hundreds of ‘readings’ each hour. 

Doubts about the scope

Although the scope of the directive is extensively defined, there are still a considerable number of borderline cases and not-so-obvious situations. Some examples of activities of which it is not immediately clear if they are in the scope of the directive:

· Solvent sales, including breaking bulk, by paints manufacturers, 

· Offset printing on tin plates, 

· Cleaning tanker-lorries and other containers with solvent,  

· Removing protective coatings from new cars, 

· Protecting uncoated metal object with special oils,

· Using organic compounds to wash away shavings where metal is being drilled, turned or honed.

Solvent management plan

The SMP (Solvent Management Plan) gives rise to numerous questions. Some examples: 

· What should be the accuracy of the solvent management plan? 

· When is burning waste solvent an acceptable form of ‘reuse’? 

· How to determine the solvent content of waste? 

· How to calculate maximum allowed emissions if there are two or three different processes in one plant? 

· How to handle degreasing of large object that do not fit into ‘enclosed systems’? 

Misunderstandings and apparent loopholes

Both authorities and operators sometimes tend to come up with incorrect interpretations of the directive for their own purposes. Authorities for instance sometimes do not wish to allow the use of the reduction scheme and operators sometimes try to avoid falling in the scope of the directive by splitting straws over presumed inconsistent legalities.

Most cases can be countered with good knowledge and a correct explanation of the directive. 

Problems with national legislations

Transposing the directive was especially complicated in Member States where already national legislation existed addressing the same issue of solvent emissions by stationary sources. These Member States have often tried to reconcile the requirements of the directive and this existing legislation. Conflicts between existing legislation and the directive have not always been properly identified or have been inconsistently addressed. Also some Member States have tried to improve the directive. This has sometimes lead to inconsistencies between the Directive and National Legislation where guidance might also be useful. 

This category of ‘interpretation issues’ is however not subject of this guidance note.

Translation mistakes

The Solvent Emissions Directive was drafted in English. Since the directive is very technical, mistakes in translation were almost unavoidable, some of which have indeed been identified. 

Although some examples of translation mistakes are given, no attempt has been made to be comprehensive in this regard. With the exception of the words ‘dispersion medium’ in the definition of a solvent, this category of ‘interpretation issues’ is not subject of this guidance note.

Member State and Industry guidance used as a basis
Flanders

Much of the guidance in this document is taken from a very similar guidance note, which was produced for the Flemish environmental inspectorate by the same author. In Flanders a large number of different industries using solvent were studied in preparation for the implementation of the National Emission Ceilings Directive. Part of these studies was the identification of unclarities and inconsistencies in the Flemish transposition of the Solvent Emissions Directive. In the Flemish guidance document answers were found for all these questions answers on the following basis: the solution to the problem was to be in concurrence with the intentions of the Solvent Emissions Directive but in no way in contradiction with its legal requirements. In finding appropriate solutions for the Flemish guidance note, existing guidance from other Member States such as the Netherlands, Germany and the UK was used where appropriate.
The resulting Flemish guidance note was used as a basis for this document in so far as it addressed issues related to the SED itself and not problems typical to the Flemish situation such as contradictions between the SED and existing other Flemish legislation.
Other guidance documents

For this ESVOCCG guidance document, additional questions were generated by users of the ESIG web site and by ESVOCCG members. For answering these additional questions guidance from the Netherlands and Scotland was used as much as possible. Where no official guidance could be found however, the answers were based upon the intentions of the directive as remembered by long standing ESVOCCG members and specialised trade federations. ESVOCCG actively cooperated with the European Commission when this directive was drafted and the author assisted the Commission during the discussions in the Council when a political agreement was reached.
Indication of the origin of guidance

In this document the origin of the guidance has been indicated in the following way. Web links to the relevant documents are also provided where available
· FL: Flemish Region (Regional authority) www.mina.be/uploads/VOS_Handleiding.pdf 
· NL: The Netherlands (National authority) www.infomil.nl/helpdesk
· SC: Scotland (National authority) www.scotland.gov.uk/Publications/2004/06/19563/39627
· ESVOCCG: European Solvents and VOC Coordination Group (Industry)

· ESIG: European Solvents Industry Group (Industry) www.esig.org/
· ECSA: European Chlorinated Solvent Association (Industry www.eurochlor.org/aboutsolvents 

Where Member State and ESVOCCG interpretation are known to conflict, this has been clearly indicated.
The European Commission also provides information regarding the Solvent Emissions Directive. This can be found at: http://ec.europa.eu/environment/air/stationary.htm Status of this document

Not officially sanctioned
The clarifications and answers to the frequently asked questions have no official status. They are officially no more than the opinion of ESVOCCG. As indicated above, some clarifications and answers have been sanctioned by competent authorities in a Member State but none have been sanctioned by the European Commission or by all the Member States.
Format and re-editing

The guidance is given as questions and answers. Most of the non-Flemish guidance notes that were used as a basis for this document have a different format however. This means that guidance originating from these other documents has in most cases not been simply translated but needed to be re-edited to fit the format of this document.
Warnings
The text of the directive has been transposed to ‘Word’ from a Commission PDF File. Mistakes may have occurred in this process and the footnotes and whereasses were not reproduced. 
These clarification and answers to frequently asked questions address only issues that may arise after the implementation date for existing installations. Possible problems in the transitional period have not been addressed.

It must also be pointed out that national legislation may be different from the directive. It is necessary to always check the official text of the legislation of the Member State in question before taking any business decisions.
Solvents Emissions Directive (SED)
With clarifications and answers to frequently asked questions

Article 1 Purpose and scope 

The purpose of this Directive is to prevent or reduce the direct and indirect effects of emissions of volatile organic compounds into the environment, mainly into air, and the potential risks to human health, by providing measures and procedures to be implemented for the activities defined in Annex I, in so far as they are operated above the solvent consumption thresholds listed in Annex IIA. 

Is there a specific date by which the solvent consumption is assessed to determine whether the installation is or is not in scope of the directive?

(NL) There is no specific date. As soon as the threshold for an activity is exceeded, the installation is in scope of the directive. 
(ESVOCCG) The solvent consumption is to be calculated on an annual basis, where annual can mean nay period of twelve months.
Can activities using only water borne products be in scope of the directive? (NL)

(NL) Activities for which only waterborne products are used are in scope of the directive if 
a) the activity is mentioned in annex I, 
b) the products used contain solvents and 
c) the solvent consumption exceeds the threshold.

(ESVOCCG) Where for these activities the Reduction scheme (Annex III) is used however, most will be found to be in compliance with the requirements of the directive.
What do I need to do if I have different activities in one plant?
(ESVOCCG) See Annex I for an answer to this question
Are there any general derogations for trivial activities or institutions like universities, schools or musea?

(SC) No. Every activity mentioned in annex I, which exceeds its specific threshold is in scope of this directive.

Article 2 Definitions
For the purposes of this Directive: 

1. installation

shall mean a stationary technical unit where one or more activities falling within the scope defined in Article 1 are carried out, and any other directly associated activities which have a technical connection with the activities carried out on that site and which could have an effect on emissions; 

What exactly is an installation?

 (ESVOCCG) The European Commission has published a guidance document on the IPPC directive in which the same question is addressed. Since the definitions for ‘installation’ in IPPC and SED are identical, this guidance document may be expected to further clarify the issue. It must be noted however that the guidance note leaves considerable room to the Member States for their own interpretations. Web site: http://ec.europa.eu/environment/air/stationary.htm (ESVOCCG) It must be noted that the emission limit values apply only to ‘activities’ in scope of this directive that exceed the thresholds in Annex IIA and not to the ‘installations’. 
(ESVOCCG) There may be more than one activity exceeding its threshold in a single installation. In that case application of Art.5.5 b ii may be appropriate.
2. existing installation 
shall mean an installation in operation or, in accordance with legislation existing before the date on which this Directive is brought into effect, an installation which is authorised or registered or, in the view of the competent authority, the subject of a full request for authorisation, provided that the installation is put into operation no later than one year after the date on which this Directive is brought into effect; 

3. small installation 
shall mean an installation which falls within the lower threshold band of items 1, 3, 4, 5, 8, 10, 13, 16 or 17 of Annex IIA or for the other activities of Annex IIA which have a solvent consumption of less than 10 tonnes/year; 

When is it of importance that an installation is ‘small’?

(FL) To the activities listed two or more sets of Emission Limit Values apply dependant on the solvent consumption. Where the reduction program is used and the target emissions must be calculated, ‘small’ installations may add 10% to the fugitive emission limit value to allow for the stack emissions. Other installation may only add 5%. 
4. substantial change 

· for an installation falling within the scope of Directive 96/61/EC, shall have the definition specified in that Directive,
What is the definition of a substantial change in the IPPC Directive (96/61/EC)?

(ESVOCCG) The definition in the IPPC Directive reads: ‘Substantial change shall mean a change in operation which, in the opinion of the competent authority, may have significant negative effects on human beings or the environment. For the purposes of this definition, any change to or extension of an operation shall be deemed to be substantial if the change or extension in itself meets the thresholds, if any, set out in Annex I.’

Please note that the second half of the definition was added later through Dir.2003/35/EC

· for a small installation, shall mean a change of the nominal capacity leading to an increase of emissions of volatile organic compounds of more than 25%. Any change that may have, in the opinion of the competent authority, significant negative effects on human health or the environment is also a substantial change,
· for all other installations, shall mean a change of the nominal capacity leading to an increase of emissions of volatile organic compounds of more than 10%. Any change that may have, in the opinion of the competent authority, significant negative effects on human health or the environment is also a substantial change; 

Does an increase in emissions due to increased productivity or due to fluctuations in productivity cause a substantial change? 

(ESVOCCG) 

1) For installations in scope of IPPC: Only insofar the increase in productivity can be called a ‘change in operation’ and this change may have a ‘significant negative effects on human beings or the environment’.
2) For small and all other installations the main trigger for a substantial change is a change in nominal capacity which leads to an increase in emissions of at least 25 or 10%. An increase in emissions without an increase in nominal capacity is normally not a substantial change. Only where an increase in emissions without increase in nominal capacity is so large that it may have ‘significant negative effects on human health or the environment’ is it also a substantial change.
‘Significant negative effects on human health or the environment’ are not defined. Where a competent authority is of the opinion that such significant effects may exist it seems reasonable that this opinion is substantiated.
5. competent authority 
shall mean the authority or authorities or bodies responsible under the legal provisions of the Member States for carrying out the obligations arising from this Directive; 

6. operator 
shall mean any natural or legal person who operates or controls the installation or, where this is provided for in national legislation, to whom decisive economic power over the technical functioning of the installation has been delegated; 

7. authorisation 
shall mean a written decision by which the competent authority grants permission to operate all or part of an installation; 

8. registration 
shall mean a procedure, specified in a legal act, involving at least notification to the competent authority by the operator of the intention to operate an installation or activity falling within the scope of this Directive; 

9. emission 
shall mean any discharge of volatile organic compounds from an installation into the environment; 

10. fugitive emissions 
shall mean any emissions not in waste gases of volatile organic compounds into air, soil and water as well as, unless otherwise stated in Annex IIA, solvents contained in any products. They include uncaptured emissions released to the outside environment via windows, doors, vents and similar openings; 

What accuracy is required when fugitive or total emissions are determined?

(ESVOCCG) The directive does not give accuracy requirements. It only states that compliance should be shown to the satisfaction of the competent authority. Some national guidance notes on solvent balances address the issue. When discussing accuracy requirements, it is important to note that it is strictly speaking not necessary to accurately calculate the emissions. It is however necessary to show compliance with the directive. Especially where emissions are obviously lower than the limit in question this difference may be important. 

See also the chapter on SMP accuracy at the end of this document.

What are ‘vents’?

(SC) ‘Vents’ include storage tank vents, extraction vents from buildings for hygienic reasons etc.

11. waste gases 
shall mean the final gaseous discharge containing volatile organic compounds or other pollutants, from a stack or abatement equipment into air. The volumetric flow rates shall be expressed in m3/h at standard conditions; 
Can waste gases be fugitive emissions or vice versa?
(SC) Fugitive emissions are principally defined as ‘emissions not in waste gases’. There is no overlap between the two kinds of emissions.

The principal words are "final gaseous discharge….. from a stack or abatement equipment”. It is the intention that waste gases are only defined as the final release of waste gases from the activity. All other releases should be regarded as fugitive. 
It is also expected that the flow will be sufficient to be measurable in m³/hr. Emission limit values (mg C/Nm³) are applied to waste gas streams. If the gas stream is saturated with VOCs such as a storage tank vent, or a nitrogen purge discharge from a storage tank, then the release must be regarded as fugitive.
12. total emissions 
shall mean the sum of fugitive emissions and emissions in waste gases; 

13. emission limit value
shall mean the mass of volatile organic compounds, expressed in terms of certain specific parameters, concentration, percentage and/or level of an emission, calculated at standard conditions, N, which may not be exceeded during one or more periods of time; 

When and how to convert emissions expressed in ‘mg total carbon’ to emissions expressed in ‘mg solvent’?
(FL) Most waste gas emission limit values are expressed in mgC/Nm³ (Exception halogenated solvents with R40 and all solvents with R45, R46, R48, R60 and R61. These have waste gas emission limit values expressed in mg solvent/Nm³).

Fugitive and total emission limit vales are expressed in solvent. Conversion is necessary in two cases: a) where stack emissions are measured in mg solvent and the ELV is expressed in mgC and b) where stack emissions are measured in mgC/Nm³ and total emissions need to be calculated. Conversion can be done by using the molecule formula of the solvent.
(ESIG) A conversion table is available on the ESIG web-site: www.esig.org 
14. substances 
shall mean any chemical element and its compounds, as they occur in the natural state or as produced by industry, whether in solid or liquid or gaseous form; 

15. preparation 
shall mean mixtures or solutions composed of two or more substances; 

16. organic compound 
shall mean any compound containing at least the element carbon and one or more of hydrogen, halogens, oxygen, sulphur, phosphorus, silicon or nitrogen, with the exception of carbon oxides and inorganic carbonates and bicarbonates; 
17. volatile organic compound (VOC) 
shall mean any organic compound having at 293,15 K a vapour pressure of 0,01 kPa or more, or having a corresponding volatility under the particular conditions of use. For the purpose of this Directive, the fraction of creosote which exceeds this value of vapour pressure at 293,15 K shall be considered as a VOC; 
Is this definition of a VOC applied everywhere in Europe?

(ESVCOCCG) For the purpose of the Solvent Emissions Directive, this definition applies in all EU Member States. 
For other purposes a number of different definitions are used in Europe, including some based upon boiling points and reactivity of organic compounds rather than volatility. Where other legislation also affects the use or the emissions of VOC, the definition particular to that legislation should be used.

What is meant by ‘the particular conditions of use’?

(ESVOCCG) The words ‘or having a corresponding volatility under the particular conditions of use’ were included in this definition to bring in scope of the directive the use products containing low volatility organic compounds that are dried at high temperature and thus, in spite of their low volatility at room temperature, cause an emission with the same environmental effects as caused by the evaporation of volatile organic compounds. A typical example is the drying of inks used Heatset web offset at a temperature of over 150C.
‘Particular conditions of use’ refers to situations where otherwise non volatile organic compounds are heated and evaporated under such circumstances that an emission to the environment of vapours of organic compounds may arise. These are circumstances in which emission limit values may be usefully applied.
The temperature at which the vapour pressure should be determined is therefore the temperature at the points in the process where emissions to the environment may occur. In the case of Heatset web offset this will be the temperature in the dryer.

‘The particular conditions of use’ not always means the highest temperature occurring in the process. Where for example in a closed cleaning process organic compounds are first heated and than cooled down again, the heated compounds will not be emitted.  Emissions will only occur during loading and unloading of the machine. The volatility of the organic compounds at the temperature during loading and unloading of the machine would be relevant.
Though no example can be given, the above will also be valid in the opposite case where organic compounds are used at temperatures far below 20C. Organic compounds that would classify as ‘volatile’ at room temperature could be found not to do so under the ‘particular conditions of use’. 

What is the VOC content of a preparation like a coating for example?
(ESVOCCG) For the answer to this FAQ see Annex III (Solvent Management Plan).
How do you convert between Pa, mbar, mm Hg and atm?

(ESIG)
1 Pa corresponds to 0.01 mbar or 7.500617 x 10-3 mm Hg or 9.869233 x 10-6 atm.
1 mbar corresponds to 100 Pa or 0.7500617 mm Hg or 9.869233 x 10-4 atm.
1 mm Hg corresponds to 133.3224 Pa or 1.333224 mbar or 1.315789 x 10-3 atm.
1 atm corresponds to 101325 Pa or 1013.25 mbar or 760 mm Hg.

Where can I find the vapour pressure of solvent mixtures?
(ESIG) For single molecules such as for example toluene and n-pentane, vapour pressure (VP) values are well known and can be found in the literature and on the ESIG website. 
For commercial hydrocarbon solvents (which are mostly complex substances, often of unknown detailed composition, with up to 50 or more individual components) the vapour pressure or the VOC status at 20°C is supplied by the manufacturer.
If the temperature ‘under the particular conditions of use’ differs from 20°C the supplier will need to be contacted and asked for the volatility of the compounds under these circumstances.
Does the Solvents Emission Directive take into account the POCP of solvents? (ESIG) POCP is the Photochemical Ozone Creation Potential. It is one of the relative reactivity scales used to measure the potential of a VOC to participate in atmospheric reactions leading to episodes of photochemical ozone. When the SED was drafted the reactivity concept (as embodied by POCP) was examined as an option for ozone control. It was concluded that although the concept had merits, the state of the science was insufficiently developed to make legislative use of it. For this reasons, the Solvent Emissions Directive uses an overall mass reduction of VOCs as a means of achieving VOC emission reductions.
18. organic solvent 
shall mean any VOC which is used alone or in combination with other agents, and without undergoing a chemical change, to dissolve raw materials, products or waste materials, or is used as a cleaning agent to dissolve contaminants, or as a dissolver, or as a dispersion medium, or as a viscosity adjuster, or as a surface tension adjuster, or a plasticizers, or as a preservative; 
Are ‘retarders’ solvents?

(FL) Retarders are added to coating materials to reduce the drying speed of the solvent mixture. They are generally VOC’s. Retarders are not mentioned in the solvent definition. To ‘retard’ is however not their only task. They also serve to dissolve and adjust the viscosity. Retarders are therefore also solvents. 

Are pH adjusters solvents?

(FL) Organic acids are used as pH adjusters for example in the textile industry. Where these acids have vapour pressure exceeding 0,01 kPa, they are VOC’s. The use as a ‘pH adjuster’ is however not mentioned in the solvent definition. They are not solvents. This implies that their use does not lead to an activity in scope of the directive.
Are propellants in spray cans solvents?

(FL) Propellants that are VOC’s are also ‘solvents’. They are a ‘dispersion medium’ and mentioned in the solvent definition.

(ESVOCCG) It must be noted that liquefied propellants such as propane, butane and dimethylether are not only used to propel the product but also as a co-solvent.

(ESVOCCG) It must also be noted that compartmented aerosols exist. Often the product is in a bag (other systems also exist).  In this case the propellants will remain in the spray can and will be disposed of as waste. Solvents contained in waste are not counted as an emission.
Is it possible that the term ‘dispersion medium’ has not been translated correctly into some languages?
(ESVOCCG) Indeed in Dutch the term has been translated as ‘dispergeermiddel’ and in German as ‘Dispersionsmittel’. In both cases this means a substance that helps to keep non soluble substances in suspension in a fluid, as is often the case with pigments in inks or paints. The same may have happened in other languages. In German a more correct translation would have been ‘dispergiermittel’.
Since it is national legislation that counts, it can be argued in countries with these languages that propellants in spray cans are not ‘solvents’.
19. halogenated organic solvent 
shall mean an organic solvent which contains at least one atom of bromine, chlorine, fluorine or iodine per molecule; 
20. coating shall mean 
any preparation, including all the organic solvents or preparations containing organic solvents necessary for its proper application, which is used to provide a decorative, protective or other functional effect on a surface; 
21. adhesive 
shall mean any preparation, including all the organic solvents or preparations containing organic solvents necessary for its proper application, which is used to adhere separate parts of a product; 
22. ink 
shall mean a preparation, including all the organic solvents or preparations containing organic solvents necessary for its proper application, which is used in a printing activity to impress text or images on to a surface; 
23. varnish 
shall mean a transparent coating; 
24. consumption 
shall mean the total input of organic solvents into an installation per calendar year, or any other 12-month period, less any VOCs that are recovered for reuse; 
Must incinerated waste solvents always be counted as ‘reused’ rather than as ‘waste’?
(FL) The definition of ‘reuse of organic solvents’ (No.26) is very wide. All incineration where the caloric value of the solvents is put to good use is included. In cases of doubt the Council Directive on Waste (2006/12/EC) may shed some light.
Whether incinerated solvents are counted as ‘waste’ or ‘reuse’ is only relevant where the position of the installation relative to the thresholds needs to be determined and the volume of the incinerated solvent makes a difference with regard to this position. 
The issue is not relevant where the emissions need to be determined since ‘Reused’ and ‘Waste’ are both not counted as an emission.
25. input 
shall mean the quantity of organic solvents and their quantity in preparations used when carrying out an activity, including the solvents recycled inside and outside the installation, and which are counted every time they are used to carry out the activity; 
Can an example be given on how to deal with recycling when determining ‘input’?

(SC) Essentially ‘Input’ means the total quantity of solvents used for the activity. For example if solvents were used in a batch process and the solvents were then recovered and reused in the next batch, then input would be the solvents used in the batch irrespective of whether they had been recovered or not from previous batches. It should also be noted that solvents in preparations used in the activity are also counted.

(ESVOCCG) See also Annex III ‘Solvent Management Plan’.
26. reuse of organic solvents 
shall mean the use of organic solvents recovered from an installation for any technical or commercial purpose and including use as a fuel but excluding the final disposal of such recovered organic solvent as waste; 
27. mass flow 
shall mean the quantity of VOCs released, in unit of mass/hour; 
28. nominal capacity 
shall mean the maximum mass input of organic solvents by an installation averaged over one day, if the installation is operated under conditions of normal operation at its design output; 
29. normal operation 
shall mean all periods of operation of an installation or activity except start-up and shutdown operations and maintenance of equipment; 
30. contained conditions 
shall mean conditions under which an installation is operated such that the VOCs released from the activity are collected and discharged in a controlled way either via a stack or abatement equipment and are therefore not entirely fugitive; 
What are ‘uncontained’ conditions?

(SC) Uncontained activities are activities such as painting a ship in the open air, where all releases are fugitive. 
31. standard conditions 
shall mean a temperature of 273,15 K and a pressure of 101,3 kPa; 
32. average over 24 hours shall 
mean the arithmetic average of all valid readings taken during the 24-hour period of normal operation; 
33. start-up and shut-down operations 
shall mean operations whilst bringing an activity, an equipment item or a tank into or out of service or into or out of an idling state. Regularly oscillating activity phases are not to be considered as start-ups and shut-downs. 
Article 3 Obligations applying to new installations 
Member States shall adopt the necessary measures to ensure that: 
1. all new installations comply with Articles 5, 8 and 9; 
2. all new installations not covered by Directive 96/61/ EC are registered or undergo authorisation before being put into operation. 
Article 4 Obligations applying to existing installations 
Without prejudice to Directive 96/61/EC, Member States shall adopt the necessary measures to ensure that: 
1. existing installations comply with Articles 5, 8 and 9 no later than 31 October 2007; 
2. all existing installations must have been registered or authorised by 31 October 2007 at the latest; 
3. those installations to be authorised or registered using the reduction scheme of Annex IIB notify this to the competent authorities by 31 October 2005 at the latest; 
4. where an installation: 
· undergoes a substantial change, or 
· comes within the scope of this Directive for the first time following a substantial change, 
that part of the installation which undergoes the substantial change shall be treated either as a new installation or as an existing installation, provided that the total emissions of the whole installation do not exceed those that would have resulted had the substantially changed part been treated as a new installation. 
How to determine that the total emissions of the whole installation do not exceed … etc?

(FL) The directive does not specify any method. Several methods can be used to determine the maximum allowed emission of the part of the installation which undergoes the substantial change. 
1) By a calculation of the maximum allowed total emissions based on compliance with the waste gas ELV and the fugitive emissions limit value, 
2) By a calculation of the target emission according to the reduction scheme or 

3) By a calculation based upon the total emission limit value. 

Any other reasonable and convincing method can also be used.
Article 5 Requirements 
1. Member States shall take the appropriate measures, either by specification in the conditions of the authorisation or by general binding rules to ensure that paragraphs 2 to 12 are complied with. 
2. All installations shall comply with: 
(a) either the emission limit values in waste gases and the fugitive emission values, or the total emission limit values, and other requirements laid down in Annex IIA; or 
(b) the requirements of the reduction scheme specified in Annex IIB. 
Where an installation meets the requirements of the reduction scheme, may competent authorities also demand compliance with emission limit values?
(NL, SC) No. Operators are free to choose between compliance with either the emission limit values for waste gasses and fugitive emissions or the total emission limits in Annex IIA or with the requirements of the reduction scheme in Annex IIB.

(ESVOCCG) When the reduction scheme is used it may still be necessary to abate some of the remaining waste gas streams. Where this is the case, limited concentration measurements may still be required to support the data reported in the solvent management plan. For example measurements to determine the destruction efficiency of a thermal oxidiser may be necessary. 3. 
(a) For fugitive emissions, Member States shall apply fugitive emission values to installations as an emission limit value. However, where it is demonstrated to the satisfaction of the competent authority that for an individual installation this value is not technically and economically feasible, the competent authority can make an exception for such an individual installation provided that significant risks to human health or the environment are not to be expected. For each derogation, the operator must demonstrate to the satisfaction of the competent authority that the best available technique is being used; 
(b) activities which cannot be operated under contained conditions may be exempted from the controls of Annex IIA, when this possibility is explicitly mentioned in that Annex. The reduction scheme of Annex IIB is then to be used, unless it is demonstrated to the satisfaction of the competent authority that this option is not technically and economically feasible. In this case, the operator must demonstrate to the satisfaction of the competent authority that the best available technique is being used. 
Member States shall report to the Commission on the derogation concerning paragraphs (a) and (b) in accordance with Article 11. 
4. For installations not using the reduction scheme, any abatement equipment installed after the date on which this Directive is brought into effect shall meet all the requirements of Annex IIA. 
5. Installations where two or more activities are carried out, each of which exceeds the thresholds in Annex IIA shall: 
(a) as regards the substances specified in paragraphs 6, 7 and 8, meet the requirements of those paragraphs for each activity individually; 
(b) as regards all other substances, either: 
(i) meet the requirements of paragraph 2 for each activity individually; or 
(ii) have total emissions not exceeding those that would have resulted had point (i) been applied. 
What is the use of Art 5.5 b (ii)?
(SC) This article allows some flexibility as how the burden in meeting SED requirements is spread amongst two or more SED activities forming part of the same SED installation. Such flexibility is conditional on total emissions not exceeding that which would have occurred if the SED requirements regarding the emissions had been met by each SED activity.

How can compliance with Art 5.5 b (ii) be demonstrated?

(FL) There is no set format for demonstrating compliance with this article. The important element is the calculation of the total emissions if point (i) had been applied. In other words; what would have been the emissions if each individual activity had complied with the emission limit values for that activity?
Several possibilities exist:

· For activities for which a total emission limit applies: the emissions in expressed tons p.a. if compliance with that limit value is assumed.

· For coating activities mentioned in the table in Annex IIB (Reduction Scheme): the target emission for that activity
· For activities where a waste gas emission limit value and a fugitive emission limit value apply: calculation of the annual waste gas emissions and fugitive emissions in tons p.a. if compliance with that limit value is assumed
Any other reasonable and convincing method can also be used
6. Substances or preparations which, because of their content of VOCs classified as carcinogens, mutagens, or toxic to reproduction under Directive 67/548/EEC (1), are assigned or need to carry the risk phrases R45, R46, R49, R60, R61, shall be replaced, as far as possible and by taking into account the guidance as mentioned in Article 7(1), by less harmful substances or preparations within the shortest possible time. 
What is meant by ‘the shortest possible time’?

(SC) There is no generally applicable rule. The competent authority will need to develop a view depending on the individual case. It is logical that in developing this view they should take into account the same factors as the Commission when it will provide guidance on this substitution, as set out in Art. 7.1 (fitness for use, potential effects on human health and occupational exposure in particular; potential effects on the environment, and the economic consequences, in particular, the costs and benefits of the options available) and any guidance published by the European Commissions under art 7.1 if SED.
Allowing for necessary exceptions, general substitution should normally be no later than the following dates for existing installations (and may often be appropriate before these dates):

• in the case of substances/preparations assigned these risk phrases before 29 March 1999 : 31 October 2007 
• in the case of substances/preparations assigned these risk phrases after 29 March 1999 : 6 years from the date of assignment / reclassification.
It is considered that in most cases when designing a new installation, avoiding the substances or preparations referred to in Article 5(6) will be less costly and more technically feasible than for replacement at an existing installation, and therefore these substances or preparations can reasonably be excluded from use. Any operator proposing to use these substances or preparations at a new installation for the first time will be expected to provide a strong justification against the criteria in paragraph 9.2.1(b) above. The same applies to operators of existing installations who propose to start using any of these substances or preparations for the first time.
(FL) The lack of Commission guidance on this subject does not mean that substitution can be delayed. Does this article also apply when small amounts of these substances or preparations are used? 
(ECSA) Article 1 limits the scope of the directive to ‘activities defined in Annex I, in so far as they are operated above the solvent consumption thresholds listed in Annex IIA’. This means that where an activity is not listed or operates below the threshold it is not in scope of this directive. This limitation also applies to situations where the substances mentioned in Art. 5.6 and 5.7 are used.

(ESVOCCG) On the other hand it must be noted that the threshold apply to the sum of all the solvents used independent of their risk phrases. This means that once an activity is in scope and a small proportion of the solvents used carry the risk phrases mentioned above or in Art 5.7, these articles apply to that small proportion. 
What exactly are the risk phrases mentioned?

(ESVOCCG)

R45: May cause cancer

R46: May cause heritable genetic damage

R49: May cause cancer by inhalation

R60: May impair fertility

R61: May cause harm to the unborn child

7. For discharges of the VOCs referred to in paragraph 6, where the mass flow of the sum of the compounds causing the labelling referred to in that paragraph is greater than, or equal to, 10 g/h, an emission limit value of 2 mg/Nm3 shall be complied with. The emission limit value refers to the mass sum of the individual compounds. 
What is the ‘mass flow of the sum of the compounds’?

(FL) The issue may be relevant in two different situations. First several different solvents with these R-phrases may be emitted from one emission point. In that case the total mass flow of all these solvents together applies. Secondly it is possible that both solvents with these R-phrases and ‘normal’ solvents are emitted from the same emission point. In that case the emission limit value in Art. 5.7 only applies to the solvents with these R-phrases. ‘Normal’ solvents need to comply with the emission limit values from Annex IIA.
It must be noted that the emission limit values Art. 5.7 are expressed in mg solvent per Nm3 rather than mgC.

Do the Emission Limit Values in Art. 5.7 apply to the installation as an average over the installation as a whole or to each individual emission point?

(ESVOCCG) The word ‘discharge’ is not defined. Other Emission Limit Values however clearly apply to ‘waste gasses’ which are gaseous discharges from a stack or abatement equipment. There is no particular reason to take a different approach in this case.
Please note however that on this issue national legislation may lead to a different conclusion.

8. For discharges of halogenated VOCs which are assigned the risk phrase R40, where the mass flow of the sum of the compounds causing the labelling R40 is greater than, or equal to, 100 g/h, an emission limit value of 20 mg/Nm3 shall be complied with. The emission limit value refers to the mass sum of the individual compounds. 
The discharge of VOCs referred to in paragraphs 6 and 8 shall be controlled as emissions from an installation under contained conditions as far as technically and economically feasible to safeguard public health and the environment. 
What is meant by ‘shall be controlled as emissions from an installation under contained conditions as far as technically and economically feasible’?

(FL) Confusion may arise because the Directive defines ‘contained conditions’ as: ‘conditions under which an installation is operated such that the VOCs released from the activity are collected and discharged in a controlled way either via a stack or abatement equipment and are therefore not entirely fugitive’ This definition was given with an eye for large objects (such as ships and airplanes) that cannot be coated in closed systems. The definition is used in Annex I, activity 8, special provisions (e.g. shipbuilding and painting of aircraft)
In this case however it is intended to mean ‘conditions as contained as technically and economically feasible’. This can be derived from the fact that there are no separate fugitive emission limits for the solvents addressed in this article. The requirement ‘shall be controlled as emissions from an installation under contained conditions as far as technically and economically feasible’ is intended to lead to fugitive emissions that are as small as technically and economically possible. 
The Risk phrase R40 was changed in 2001. Which version applies; the 1999 version when the Solvent Emissions Directive became law or the new version? 
(ESVOCCG)The original wording of R40 was: ‘Possible risk of irreversible effects’. The new wording is: ‘Limited evidence of a carcinogenic effect’. In the ‘old’ version mutagenicity (cat 3) was included. This mutagenic effect is now caught separately under R68: ‘Possible risk of irreversible effects’. This new risk phrase does not include carcinogenicity. 
The ‘new’ version of R40 is obviously less restrictive than the old version. Until the Solvent Emissions Directive is adapted to this change, an authorative opinion on what version applies can only be given by the European Court of Justice. Although the legal situation is now unclear, the intention is obviously that the ‘old’ version should apply.
9. Discharges of those VOCs which, after the entry into force of this Directive, are assigned or need to carry one of the risk phrases mentioned in paragraphs 6 and 8, shall have to comply with the emission limit values mentioned in paragraphs 7 and 8 respectively, within the shortest possible time. 
10. All appropriate precautions shall be taken to minimise emissions during start-up and shut-down. 
11. Existing installations which operate existing abatement equipment and comply with the following emission limit values: 
· 50 mg C/Nm3 in the case of incineration, 
· 150 mg C/Nm3 in the case of any other abatement equipment, 
shall be exempt from the waste gases emission limit values in the table in Annex IIA for a period of 12 years after the date referred to in Article 15, provided the total emissions of the whole installation do not exceed those that would have resulted had all the requirements of the table been met. 
Where a part of the solvents are incinerated in a steam boiler, is this steam boiler ‘abatement equipment’?

(FL) The Directive does not give a definition of abatement equipment. How to act in such a case depends on a) the emission limit value, b) the purpose of the equipment and c) the character of the air stream sent to the equipment. Where a waste gas ELV applies, waste gasses are sent to the steam boiler with the purpose to comply with the waste gas ELV, this equipment is to be considered ‘abatement equipment’.

It is however questionable whether this kind of equipment can comply with waste gas ELV’s. What for instance happens when no steam is necessary?
When Art 5.12 is applied, do the measuring requirements still apply?

(FL) Art 5.12 only implies different ELV’s, not any change in the requirements for measuring the emissions.

How to determine that the total emissions of the whole installation do not exceed … etc?

(FL) See the answer to the questions to Art.4

12. Neither the reduction scheme nor the application of paragraph 11 nor Article 6 exempt installations discharging substances specified in paragraphs 6, 7 and 8 from fulfilling the requirements of those paragraphs. 
13. Where a risk assessment is carried out in accordance with Council Regulation (EEC) No 793/93 (2) and Commission Regulation (EC) No 1488/94 (3) or Council Directive 67/548/EEC and Commission Directive 93/67/EEC (4) of any of the substances causing the labelling R40, R60 or R61 which are controlled under this Directive, the Commission shall consider the conclusions of the risk assessment and shall take the necessary measures as appropriate. 
Article 6 National plans 
1. Without prejudice to Directive 96/61/EC, Member States may define and implement national plans for reducing emissions from the activities and industrial installations covered by Article 1, excluding activities 4 and 11 of Annex IIA. None of the other activities may be excluded from the scope of this Directive by means of a national plan. These plans shall result in a reduction of the annual emissions of VOCs from existing installations covered by this Directive by at least the same amount and within the same time frame as would have been achieved by applying the emission limits under Article 5(2) and (3) and Annex II, during the validity period of the national plan. The national plan, if necessary updated, will be resubmitted to the Commission every three years. 
A Member State which defines and implements national plans may exempt existing installations from implementation of the emission limit values laid down in Article 5(2) and (3) and Annex II. A national plan may under no circumstances exempt an existing installation from the provisions laid down in Directive 96/61/EC. 
2. A national plan shall include a list of the measures taken or to be taken to ensure that the aim specified in paragraph 1 will be achieved, including details of the proposed plan monitoring mechanism. It shall also include binding interim reduction targets against which progress towards the aim can be measured. It shall be compatible with the relevant existing Community legislation, (1) OJ 196, 16.8.1967, p. 1. Directive as last amended by Commission Directive 98/98/EC (OJ L 355, 30.12.1998, p. 1). (2) OJ L 84, 5.4.1993, p. 1. (3) OJ L 161, 29.6.1994, p. 3. (4) OJ L 227, 8.9.1993, p. 9. L 85/6 EN Official Journal of the European Communities 29.3.1999 including the relevant provisions of this Directive, and shall include: 
· an identification of the activity or activities to which the plan applies, 
· the reduction in emissions to be achieved by those activities which corresponds to that which would have been achieved by applying the emission limits as specified in paragraph 1, 
· the number of installations affected by the plan and their total emissions and the total emission of each of the activities. 
The plan shall also include a full description of the range of instruments through which its requirements will be achieved, evidence that these instruments will be enforceable and details of the means by which compliance with the plan will be demonstrated. 
3. The Member State shall submit the plan to the Commission. The plan must be accompanied by supporting documentation sufficient to verify that the aim of paragraph 1 will be achieved, including any documentation specifically requested by the Commission. Existing installations undergoing a substantial change shall remain within the scope of the national plan, provided that they were part of this plan before undergoing such substantial change. 
4. The Member State shall designate a national authority for the collection and evaluation of the information required by paragraph 3 and for the implementation of the national plan. 
5. 
(a) The Commission shall inform the committee referred to in Article 13 of the criteria for assessing national plans, one year after the entry into force of this Directive at the latest. 
(b) If the Commission, in considering the plan, the resubmitted plan, or in considering the progress reports submitted by the Member State under Article 11, is not satisfied that the objectives of the plan will be achieved within the prescribed period, it shall inform the Member State and the committee referred to in Article 13 of its opinion and of the reasons for reaching such an opinion. It shall do so within six months of receipt of the plan or report. The Member State shall then notify the Commission and inform the committee, within three months, of the corrective measures it will take in order to ensure that the objectives are achieved. 
6. If the Commission decides within six months of the notification of the corrective measures that those measures are insufficient to ensure that the objective of the plan is achieved within the prescribed period, the Member State shall be obliged to satisfy the requirements of Article 5(2) and (3) and Annex II within the period specified in this Directive in the case of existing installations. The Commission shall inform the committee referred to in Article 13 of its decision. 
Article 7 Substitution 
1. The Commission shall ensure that an exchange of information between Member States and the activities concerned on the use of organic substances and their potential substitutes takes place. It shall consider the questions of: 
· fitness for use, 
· potential effects on human health and occupational exposure in particular; 
· potential effects on the environment, and 
· the economic consequences, in particular, the costs and benefits of the options available, 
with a view to providing guidance on the use of substances and techniques which have the least potential effects on air, water, soil, ecosystems and human health. 
Following the exchange of information, the Commission shall publish guidance for each activity. 
Has the Commission provided this guidance yet?

(ESVOCCG) Yes, it is available at: http://www.ec.europa.eu/environment/air/solvents/index_en.htm  

Can any general guidance be given on substitution?

(ECSA) In the case of cleaning and degreasing the following applies:

In considering an alternative:
- Take care not to choose a substitute with a greater overall health, safety and environmental risk. Otherwise you may expose workers to high levels of a different hazard; 
- Ensure your equipment is in good condition. Using a substitute without improving the equipment is unlikely to provide any health and safety benefit and again may even increase the risks for workers; 
- Ensure that equipment controls, such as thermostats, are adjusted to the specific requirements of your substitute; 

- Take care when replacing the solvent. In cases of deplorably bad practice, workers have died after entering plants without breathing apparatus. If you cannot clean the equipment without entering it, follow current good practice; 

- Consider enclosing degreasing tanks as far as is reasonably practicable, particularly if you are considering upgrading anyway; 

- Consider all possibilities of product substitution: single product or mixtures of products, used in one step or more, not forgetting process help (heat, ultra sounds, rotating baskets, filters, regeneration, collecting, handling systems…); 

- Reconsider the entire manufacturing process organisation itself. When possible it can be an opportunity to follow both the product and the VOC regulations with an easier and more efficient way.

The consideration of substitution is a normal business process with a continuous drive to look for the best products and processes and to apply them. Any evaluation must take account of all performance, health, environmental and socio-economic aspects. 

The outcome of your assessment may be that substitution is unacceptable, and working practices have to be established to minimise the risks in product handling. It is recommended to use of solvents only in properly maintained equipment, by fully trained personnel operating in accordance with standard guidelines with the use of closed systems, emission free delivery systems, and properly ventilated areas. These practices are well known and have been recommended for many years, and are becoming standard in many areas of Europe.

If substitution leads to an unacceptable loss of quality or an unacceptable  increase in total costs, article 7(1) of the Directive allows continued its use of solvents under proper handling conditions.

2. Member States shall ensure that the guidance referred to in paragraph 1 is taken into account during authorisation and during the formulation of general binding rules. 
Article 8 Monitoring 
Why is the directive rather vague about monitoring?

(FL) When the directive was drafted, monitoring practices and the views on the need and frequency of monitoring in different Member States varied greatly. It was decided to limit the directive to a few minimum requirements and leave the issue to the Member States. The directive does not specify the duration of separate measurements or the measurement methods. Member State requirements apply.
1. Member States shall introduce an obligation for the operator of an installation covered by this Directive to supply the competent authority once a year or on request with data that enables the competent authority to verify compliance with this Directive. 
2. Member States shall ensure that channels to which abatement equipment is connected, and which at the final point of discharge emit more than an average of 10 kg/h of total organic carbon, are monitored continuously for compliance. 
What is ‘monitoring for compliance’?

(SC) Monitoring for compliance does not mean that at all the times the VOC concentrations in the waste gases need to be measured. It might comprise in special cases surrogate measures such as monitoring of the temperature or the carbon monoxide emissions of oxidisers 
3. In the other cases, Member States shall ensure that either continuous or periodic measurements are carried out. For periodic measurements at least three readings shall be obtained during each measurement exercise. 
Must all periodic measurement be repeated three times?

(ESVOCCG) No definitions are given for a ‘measurement exercise’ or a ‘reading’. Today periodic measurements are done over a period of time, for instance one hour. During that time every few seconds the VOC concentration is determined. Graphs are made of these measurements and an average is calculated. It can be argued that during such a ‘measurement exercise’ numerous ‘readings’ are taken, and that this method is in compliance with Art.8.3.
NB: In several Member States (FL, SC) the above interpretation may not be valid due to requirements in existing national legislation. In these cases a ‘reading’ is said to comprise sampling over a certain period, often at least one hour and the ‘measurement exercise must thus contain at least three sets of these samplings. In some cases the sampling periods need to include at least one period with peak emissions.
Is there a European standard available for this kind of measurements?

(SC) Yes: CEN 13526: “Stationary Source Emission Determination of the Mass Concentration of Total Gaseous Organic Carbon at High Concentration (20 to 500mg/m3 VOC) in Flue Gas Continuous Flame Ionisation Method.” This method involves extraction of a gas sample through a heated line to avoid condensation losses into a heated flame ionisation detector (FID). 

The FID is calibrated with propane or methane and gives a direct reading as parts per million per volume propane or methane equivalent VOC which can then be converted to mg/m3 carbon at standard temperature and pressure (STP, 273.15 K, 760mmHg) using the mass of carbon in the calibration gas and the molar volume 22.4 litres at STP. 
4. Measurements are not required in the case where end-of-pipe abatement equipment is not needed to comply with this Directive. 
5. The Commission shall organise an exchange of information on the use of solvent management plans in Member States based on the data for the implementation of this Directive in the three years following the date referred to in Article 15. 
Article 9 Compliance with emission limit values 
1. Compliance with the following shall be demonstrated to the satisfaction of the competent authority: 
· emission limit values in waste gases, fugitive emission values and total emission limit values,
· the requirements of the reduction scheme under Annex IIB, 
· the provisions of Article 5(3). 
Guidance is provided in Annex III on solvent management plans serving to demonstrate compliance with these parameters. Gas volumes may be added to the waste gas for cooling or dilution purposes where technically justified but shall not be considered when determining the mass concentration of the pollutant in the waste gas. 
2. Following a substantial change, compliance shall be reverified. 
3. In the case of continuous measurements the emission limit values shall be considered to be complied with if: 
(a) none of the averages over 24 hours of normal operation exceeds the emission limit values, and 
(b) none of the hourly averages exceeds the emission limit values by more than a factor of 1,5. 
4. In the case of periodic measurements the emission limit values shall be considered to be complied with if, in one monitoring exercise: 
(a) the average of all the readings does not exceed the emission limit values, and 
(b) none of the hourly averages exceeds the emission limit value by more than a factor of 1,5. 
What should be the length of a monitoring exercise in the case of batch processes?

(SC) There is no guidance on the length of a monitoring exercise, but in the case of batch operations it would be reasonable to assume that the monitoring exercise would cover one batch with at least one of the three measurements required being made during a period when the maximum VOC concentration in the waste gas would be expected.
5. Compliance with the provisions of Article 5(7) and (8) shall be verified on the basis of the sum of the mass concentrations of the individual volatile organic compounds concerned. For all other cases, compliance shall be verified on the basis of the total mass of organic carbon emitted unless otherwise specified in Annex IIA. 
Article 10 Non-compliance 
Member States shall take appropriate measures to ensure that, if it is found that the requirements of this Directive have been breached: 
(a) the operator informs the competent authority and takes measures to ensure that compliance is restored within the shortest possible time; 
(b) in cases of non-compliance causing immediate danger to human health and as long as compliance is not restored under the conditions of paragraph (a), operation of the activity is suspended. 
Article 11 Information systems and reporting 
1. At intervals of three years, Member States shall send information to the Commission on the implementation of this Directive in the form of a report. The report shall be drawn up on the basis of a questionnaire or outline drafted by the Commission in accordance with the procedure laid down in Article 6 of Directive 91/692/ EEC (1). The questionnaire or outline shall be sent to the Member States six months before the start of the period covered by the report. The report shall be made to the Commission within nine months of the end of the three year period covered by it. Member States shall publish the reports produced at the same time as they are transmitted to the Commission, subject to the restrictions laid down in Article 3(2) and (3) of Directive 90/313/EEC (2). The first report shall cover the period of the first three years after the date referred to in Article 15.
2. The information submitted under paragraph 1 shall, in particular, include sufficient representative data to demonstrate that the requirements of Article 5 and as the case may be, the requirements of Article 6 have been complied with. 
3. The Commission shall draw up a report on the implementation of this Directive on the basis of the data provided by the Member States at the latest five years after the first reports are submitted by the Member States. The Commission shall submit this report to the European Parliament and the Council, accompanied by proposals if necessary. 
Article 12 Public access to information 
1. Without prejudice to Directive 90/313/EEC, Member States shall take the necessary measures to ensure that at (1) OJ L 377, 31.12.1991, p. 48. (2) OJ L 158, 23.6.1990, p. 56. L 85/8 EN Official Journal of the European Communities 29.3.1999 least applications for authorisation for new installations or for substantial changes of those installations requiring a permit under Directive 96/61/EC are made available for an appropriate period of time to the public, to enable it to comment on them before the competent authority reaches a decision. Without prejudice to Directive 96/61/EC, no obligation to reformat the information for the public is implied. 
The decision of the competent authority, including at least a copy of the authorisation, and any subsequent updates, must also be made available to the public. The general binding rules applicable for installations and the list of registered and authorised activities shall be made available to the public. 
2. The results of emission-monitoring as required under the authorisation or registration conditions referred to in Articles 8 and 9 and held by the competent authority must be made available to the public. 3. Paragraphs 1 and 2 shall apply, subject to the restrictions regarding grounds for refusal by public authorities to provide information, including commercial and industrial confidentiality, laid down in Article 3(2) and (3) of Directive 90/313/EEC. 
Article 13 Committee 
The Commission shall be assisted by a committee of an advisory nature composed of the representatives of the Member States and chaired by the representative of the Commission. 
The representative of the Commission shall submit to the committee a draft of the measures to be taken. The committee shall deliver its opinion on the draft, within a time limit which the chairman may lay down according to the urgency of the matter, if necessary by taking a vote. 
The opinion shall be recorded in the minutes; in addition, each Member State shall have the right to ask to have its position recorded in the minutes. The Commission shall take the utmost account of the opinion delivered by the committee. It shall inform the committee of the manner in which its opinion has been taken into account. 
Article 14 Sanctions 
Member States shall determine the sanctions applicable to breaches of the national provisions adopted pursuant to this Directive and shall take all necessary measures for their implementation. The sanctions determined must be effective, proportionate and dissuasive. Member States shall notify these provisions to the Commission at the latest by the date mentioned in Article 15, and shall notify any subsequent modification of them as soon as possible. 
Article 15 Transposition 
1. Member States shall bring into force the laws, regulations and administrative provisions necessary to comply with this Directive not later than 1 April 2001. They shall forthwith inform the Commission thereof. When Member States adopt these measures, they shall contain a reference to this Directive or shall be accompanied by such a reference on the occasion of their official publication. The methods of making such a reference shall be laid down by the Member States. 
2. Member States shall communicate to the Commission the text of the main provisions of national law which they adopt in the field covered by this Directive. 
Article 16 Entry into force 
This Directive shall enter into force on the day of its publication in the Official Journal of the European Communities. 
Article 17 Addressees 
This Directive is addressed to the Member States. 

ANNEX I : SCOPE

This Annex contains the categories of activity referred to in Article 1. When operated above the thresholds listed in Annex IIA, the activities mentioned in this Annex fall within the scope of the Directive. In each case the activity includes the cleaning of the equipment but not the cleaning of products unless specified otherwise. 

Is an activity in scope of the directive where VOC’s are emitted as a result of a chemical reaction?

(FL) This may for instance be the case where the coating on the back of floor coverings is applied. VOC’s that are the result of a chemical reaction are not ‘solvents’. The activity thresholds for activities in scope of the directive are however expressed in tons of ‘solvent’ (and not ‘VOC’) per annum. These activities are therefore not in scope of the directive.
Where during the production of Viscose CS2 is emitted, is this an activity in scope of the directive?

(FL) CS2 is a ‘VOC’, but the production of Viscose is not an activity in scope of the directive.

How to address cleaning of equipment used in production processes?

(FL) Cleaning of this equipment is part of the activity concerned and not ‘surface cleaning’.
What do I need to do if I have different activities in one plant?
(ESIG) This will depend on the activities in question. The following are examples for the printing industry;

- Processes in and out of scope: Where, in one plant, different printing processes take place, that are both in and out of scope, the directive only applies to the processes in scope. Only the solvent consumption of the process in scope of the directive should be counted and compared with the thresholds. Example: heat-set web offset (in scope) and sheet-fed offset (out of scope).

- Processes in the same activity: Where, in one plant, different printing processes in scope of the directive take place that are part of one and the same ‘activity’, the solvent consumption of all these processes put together is to be compared to the thresholds for that activity. Example: flexography and gravure in one flexible packaging plant.

- Processes in different activities: Where, in one plant, different printing processes are part of different activities, the solvent consumption of each individual activity should be compared to the threshold for that activity. Only the activities which individually exceed a threshold are in scope of the directive. Example: heatset web offset and publication gravure in one plant.

- Non-printing activities: In exceptional cases, printing plants may also employ non-printing activities that are in scope of the directive. Example: ‘Manufacture of coating preparations, varnishes, inks and adhesives’ in large flexible packaging plants or publication gravure. 

- Different activities in one plant: Where two (or more) different activities in one installation are in scope of the directive, it will often be advantageous to treat them together as if they were one activity. This is allowed, if it is ensured that the solvent emissions of the whole installation will not exceed those that would have resulted if each activity had individually been treated according to the directive.
Adhesive coating

Any activity in which an adhesive is applied to a surface, with the exception of adhesive coating and laminating associated with printing activities. 

Is the manufacture of chip board in scope of the directive?

(FL) When chip board is manufactured wood is mixed with an adhesive. The adhesive is not applied to a surface. The activity is not in scope of the directive. Also for this purpose mostly water based adhesives are used.
Cigar rings are coated with an adhesive. Is this an activity in scope of the directive?

(FL) Two different situations may occur. If the adhesive is applied in the print shop it can be considered to be ‘varnishing’ which is includes the application to a flexible material of an adhesive coating for the purpose of later sealing the packaging material. If the adhesive is applied elsewhere it is ‘adhesive coating’. In both cases the activity is in scope of the directive if the threshold is exceeded.
When an adhesive is applied in thin strips only, is the activity still in scope of the directive?

(FL) This is for instance the case where windscreens are mounted in cars. Since the adhesive coating’ is described as ‘any activity in which an adhesive is applied to a surface’, the application of adhesives in thin strips is in scope of the directive if the threshold is exceeded.
This answer may lead to problems since the emission from these small amounts of adhesives may not practically be contained and abated. Where solvent free adhesives are not available, a solution may to ‘merge’ the activity with other activities in the installation according to Art.5.5.b.ii or to apply for a derogation from the fugitive emission limit according to Art.5.3.(a).

What activity in the directive applies to adhesive coating and laminating associated with printing activities?
(FL) The activity ‘printing’  includes ‘laminating associated to a printing activity’ (the adhering together of two or more flexible materials to produce laminates) and  ‘varnishing’ (an activity by which a varnish or an adhesive coating for the purpose of later sealing the packaging material is applied to a flexible material).
The inclusion of ‘associated’ lamination and varnishing under ‘printing, other processes’ was aimed at having one single set of emission limit values for printing plants in scope of the directive. Adhesive coating and laminating should be considered ‘associated’ to printing activities when they occur together with printing in the same plant. 

(ESVOCCG) Contradictory to the original intention to limit the number of situations where more than one set of emission limit values to a single installation, in German national legislation the term ‘associated’ is strictly defined as ‘happening on the same machine’. As a consequence in Germany a plant may house two different activities where in other countries these are considered one single activity. The same may have happened in other countries.

Art. 5.5.b (ii) may in these cases be helpful to simplify the situation.
Coating activity 

Any activity in which a single or multiple application of a continuous film of a coating is applied to: 

· vehicles as listed below: 

· new cars, defined as vehicles of category M1 in Directive 70/156/EEC (1), and of category N1 in so far as they are coated at the same installation as M1 vehicles, 

· truck cabins, defined as the housing for the driver, and all integrated housing for the technical equipment, of vehicles of categories N2 and N3 in Directive 70/156/EEC, 

· vans and trucks, defined as vehicles of categories N1, N2 and N3 in Directive 70/156/EEC, but not including truck cabins, 

· buses, defined as vehicles of categories M2 and M3 in Directive 70/156/EEC, Ð trailers, defined in categories O1, O2, O3 and O4 in Directive 70/156/EEC, 

· metallic and plastic surfaces including surfaces of airplanes, ships, trains, etc., 

· wooden surfaces,

· textile, fabric, film and paper surfaces, 

· leather. 

It does not include the coating of substrate with metals by electrophoretic and chemical spraying techniques. If the coating activity includes a step in which the same article is printed by whatever technique used, that printing step is considered part of the coating activity. However, printing activities operated as a separate activity are not included, but may be covered by the Directive if the printing activity falls within the scope thereof. 

Is coating of glass, ceramics and crockery in scope of the directive?

(FL) The coating of these products is not mentioned in the description of the activity. It is not in scope.

Is protecting metal products against corrosion with oil a coating activity? And if so, must the VOC’s emitted after the product has left the factory be counted as an emission?
(FL) The oils contain VOC’s and are used as a preservative. The VOC’s are therefore a ‘solvent’. A ‘coating’ is defined as a preparation which is used to provide a decorative, protective or other functional effect on a surface. The oil used is therefore a ‘coating’. This means that protecting metal products is a ‘coating activity’ and in scope of the directive if the threshold is exceeded.

Only in the case of the manufacture of coating materials and in the case of heatset web offset is the VOC contained in the product not counted as an emission.

This answer will undoubtedly lead to problems since the emission from the oils can not be contained and abated. A solution may be to substitute the oils by preparation with a low solvent content, to ‘merge’ the activity with other activities in the installation according to Art.5.5.b.ii or to apply for a derogation from the fugitive emission limit according to Art.5.3.(a).
(ESVOCCG) In many cases the oil in question will have a vapour pressure lower than 0,01 kPA and therefore the oil will not be a VOC, which will bring the activity outside the scope of SED. Where a blend of a solvent and a non-VOC oil is used, only the solvent fraction will have to be considered
What is a ‘continuous film’?
(FL) The Directive does not provide a definition for a ‘continuous film’. The term was used to exclude very widespread activities such as the repair of damage to a coat of paint.

On the other hand a ‘continuous film’ was not intended to mean that the activity is limited to cases where only the full surface of a product is coated. In some cases objects are only coated on one side (airplanes), or different parts of the object are coated with different coatings for different purposes (ships). These are obviously intended to be ‘coating activities’ in scope of the directive.
Considering the above, a ‘continuous film’ can also be considered to exist when only a part of the surface of an object is coated and that part of the object needs a decorative, protective or other functional effect which is different  from other parts of the object and that effect is attained with the help of a coating.
Coil coating 

Any activity where coiled steel, stainless steel, coated steel, copper alloys or aluminium strip is coated with either a film forming or laminate coating in a continuous process. 

Dry cleaning 

Any industrial or commercial activity using VOCs in an installation to clean garments, furnishing and similar consumer goods with the exception of the manual removal of stains and spots in the textile and clothing industry. 

Footwear manufacture 

Any activity of producing complete footwear or parts thereof. 

Manufacturing of coating preparations, varnishes, inks and adhesives 

The manufacture of the above final products, and of intermediates where carried out at the same site, by mixing of pigments, resins and adhesive materials with organic solvent or other carrier, including dispersion and predispersion activities, viscosity and tint adjustments and operations for filling the final product into its container. 

Is the manufacture of waxes and cleaning agents in scope of the directive?

(FL) Only the manufacture of coating preparations, varnishes, inks and adhesives is in scope of the directive.

Waxes serve to provide a protective or other functional effect to a surface. They are therefore a ‘coating’ and their manufacture is in scope of the directive, if more than 100 t/a is produced.
Cleaning agents are not coatings, since they are not used to provide a decorative, protective or other functional effect to a surface. Their manufacture is not in scope of the directive.

Should the emissions from a laboratory in a paint factory answer to the Emission Limit Values?

(FL) In the laboratory preparations are manufactured and coating, printing, painting etc takes place on a small scale. All these activities are in scope of the directive if the lower threshold is exceeded. 
Assuming that the emissions from the laboratory are small compared to those of the factory itself, it will generally be easiest to count these emissions as part of the emissions of the factory itself.

(ESVOCCG) Based on the Commissions recent IPPC guidance on the term ‘installation’, Member States could decide that a laboratory is not to be considered a part of the SED installation. (See also the FAQ on definition of ‘Installation’) If this is to the case, the small emissions from a laboratory may be outside the scope of SED.

Are the emissions resulting from the sale of solvents subject to an Emission Limit Value?

(FL) Some companies manufacturing coating preparations also sell solvents and coating preparations manufactured elsewhere. Only the manufacture of coating preparations is however in scope of the directive. Emissions that occur when drums or cans are filled with solvents or with coating preparations manufactured elsewhere are not in scope.
Manufacturing of pharmaceutical products 

The chemical synthesis, fermentation, extraction, formulation and finishing of pharmaceutical products and where carried out at the same site, the manufacture of intermediate products. 

Printing 

Any reproduction activity of text and/or images in which, with the use of an image carrier, ink is transferred onto whatever type of surface. It includes associated varnishing, coating and laminating techniques. However, only the following sub-processes are subject to the Directive: 

flexography: a printing activity using an image carrier of rubber or elastic photopolymers on which the printing areas are above the non-printing areas, using liquid inks which dry through evaporation, 

heatset web offset: a web-fed printing activity using an image carrier in which the printing and non-printing area are in the same plane, where web-fed means that the material to be printed is fed to the machine from a reel as distinct from separate sheets. The non-printing area is treated to attract water and thus reject ink. The printing area is treated to receive and transmit ink to the surface to be printed. Evaporation takes place in an oven where hot air is used to heat the printed material, 

laminating associated to a printing activity: the adhering together of two or more flexible materials to produce laminates,

publication rotogravure: a rotogravure printing activity used for printing paper for magazines, brochures, catalogues or similar products, using toluene-based inks, 

rotogravure: a printing activity using a cylindrical image carrier in which the printing area is below the non-printing area, using liquid inks which dry through evaporation. The recesses are filled with ink and the surplus is cleaned off the non-printing area before the surface to be printed contacts the cylinder and lifts the ink from the recesses, 

rotary screen printing: a web-fed printing activity in which the ink is passed onto the surface to be printed by forcing it through a porous image carrier, in which the printing area is open and the nonprinting area is sealed off, using liquid inks which dry only through evaporation. Web-fed means that the material to be printed is fed to the machine from a reel as distinct from separate sheets,

varnishing: an activity by which a varnish or an adhesive coating for the purpose of later sealing the packaging material is applied to a flexible material. 

Is sheetfed offset in scope? 

(ESVOCCG) No. Only heatset web offset is in scope.
Is printing of sheets of tin plate an activity in scope of the directive?

(FL) For printing of sheets of tin plate the offset process is used. Of the different offset processes only heatset web offset is in scope. For printing tin plate to be in scope it must therefore a) be a web fed process and b) the drying must take place in an oven. Where individual sheets are printed, the process is not ‘web fed’ and the process is not in scope.
When is lamination or varnishing ‘associated’ with printing?

(FL) The inclusion of ‘associated’ lamination and varnishing under ‘printing, other processes’ was aimed at having one single set of emission limit values for printing plants in scope of the directive. Adhesive coating and laminating should be considered ‘associated’ to printing activities when they occur together with printing in the same plant. These processes are not just ‘associated’ when they take place in-line with a printing process; stand alone laminating or varnishing units in a printing plant are also considered to be ‘associated’.
(ESVOCCG) National legislation in some Member States may not agree with the above. See also the FAQ under ‘Adhesive coating’

Which activity applies when lamination and varnishing of cardboard or paper are not associated with printing?

(FL) If lamination is not associated with printing it is ‘adhesive coating’ if the lower threshold is exceeded.

If varnishing is not associated with printing it is a ‘coating activity’ if the lower threshold is exceeded and if a ‘continuous film’ is applied.
In practice most printed products, other than flexible packaging materials, are varnished or laminated with UV curing or water based products.

Is screen printing an activity in scope of the directive?

(FL) Only web fed screen printing is in scope. Generally this process is used for the manufacture of wall paper and sometimes for printing labels.
Most screen printing machines use a flat image carrier and are sheet fed. Exceptionally, screen printing presses use a flat image carrier but are still web fed. The material to be printed is on a roll and advanced in steps to be printed. It is cut to sheets behind the press. To complicate the issue further: these presses can also be fed sheets. The activity on these presses can be considered in scope of the directive in so far as they are operated in their ‘web fed’ mode. The lower threshold (30 t/a for cardboard) will however rarely be exceeded.
Rubber conversion 

Any activity of mixing, milling, blending, calandering, extrusion and vulcanisation of natural or synthetic rubber and any ancillary operations for converting natural or synthetic rubber into a finished product. 

Surface cleaning 

Any activity except dry cleaning using organic solvents to remove contamination from the surface of material including degreasing. A cleaning activity consisting of more than one step before or after any other activity shall be considered as one surface cleaning activity. This activity does not refer to the cleaning of the equipment but to the cleaning of the surface of products. 

Is cleaning during drilling, honing, milling etc in scope of the directive?

 (ESVOCCG) It can be argued that these cleaning fluids are used to ‘disperse’ the small particles and that the oil used is therefore a ‘dispersion medium’ which would bring the activity in scope of the directive.

See also the FAQ on the definition of ‘solvent’ for translation mistakes of the term ‘dispersion medium’ in some languages.
Is removal of the protective layer of paraffin from new vehicles in scope of the directive?
(FL) When removing the protective coating from new vehicles, organic solvents are used. They are used as cleaning agents to dissolve contaminants and are therefore ‘solvents’. The activity is to ‘remove contamination from the surface of material’ and is therefore in scope of the directive. 

Is cleaning road tanker and other containers in scope of the directive?

(FL) In so far as these tankers and containers are considered to be ‘equipment’ used in a process in scope of the directive, the cleaning of containers is part of that activity. Where the activity consists of nothing else than cleaning tankers and containers, it in not in scope.
Vegetable oil and animal fat extraction and vegetable oil refining activities 

Any activity to extract vegetable oil from seeds and other vegetable matter, the processing of dry residues to produce animal feed, the purification of fats and vegetable oils derived from seeds, vegetable matter and/or animal matter. 

Vehicle refinishing 

Any industrial or commercial coating activity and associated degreasing activities performing: 

· the coating of road vehicles as defined in Directive 70/156/EEC, or part of them, carried out as part of vehicle repair, conservation or decoration outside of manufacturing installations, or  
Why has this bullet point been struck? 

(SC) The Solvent Emissions Directive has been amended by Art.13.2 of Directive 2004/42/EC on the limitation of emissions of volatile organic compounds due to the use of organic solvents in certain paints and varnishes and vehicle refinishing products (VOC in paints directive)

Art 13.2 of this directive however allows Member States the flexibility to maintain or introduce national measures for the control of emissions from vehicle refinishing activities deleted from the scope of SED
· the original coating of road vehicles as defined in Directive 70/156/EEC or part of them with refinishing-type materials, where this is carried out away from the original manufacturing line, or 

· the coating of trailers (including semi-trailers) (category O). 

Winding wire coating

Any coating activity of metallic conductors used for winding the coils in transformers and motors, etc. 

Wood impregnation 

Any activity giving a loading of preservative in timber. 

Wood and plastic lamination 

Any activity to adhere together wood and/or plastic to produce laminated products.  

ANNEX IIA

I. THRESHOLDS AND EMISSION CONTROLS

	Do the Emission Limit Values apply to each individual point of emission or may low emissions from one emission point be used to compensate for higher emissions from another?

(FL) The Emission Limit Values apply to ‘waste gasses’ which are discharges from a stack or abatement equipment. Under normal circumstances there is therefore no possibility to compensate high emissions from one stack with low emissions from another.

There are however two exceptions:

1. In installations with two or more different activities Art.5.5 (b) (ii) may be applied. The installation need not apply the Emission Limit Values as long as it has total emissions not exceeding those that would have resulted from compliance with the ELV’s for each individual activity.

2. When the reduction scheme is used.

Please note:

· Vents are not emission points for waste gasses but for fugitive emissions. See the definition of fugitive emissions.

The reduction scheme may also be used when the fugitive emissions are very much lower than the fugitive emission limit value. The emissions in a small waste gas stream may then be compensated by the low fugitive emissions.
Is it possible that stricter Emission Limit Values are applied?
(ESVOCCG) National legislation may prescribe stricter Emission Limit Values, either through environmental permits or through generally binding rules, than those in the Solvent Emissions Directive. The Emission Limit Values in the environmental permits for installations in scope of IPPC will be based upon the Solvent Coatings BREF which will be in many cases stricter than those from the Solvent Emissions Directive.

How can mg ‘solvent’/Nm3 be converted into mgC/Nm³?

(ESIG) The waste gas emission limit values are expressed in mgC (carbon)/Nm3. Where waste gas emissions have been measured in mg ‘solvent’/Nm³, conversion needs to take place. The carbon content of a solvent can be supplied by the manufacturer. For most commercial solvents an indication of the carbon content can be found on the ESIG web site:  www.esig.org  under ‘The Carbon content of Commonly Used Solvents’.
The carbon content of oxygenated solvents and single molecule hydrocarbon solvents can be calculated with the following formula: (number of C atoms in the molecular structure x 12/ molecular weight) x 100%.


	
	Activity

(solvent consumption threshold in

tonnes/year)


	Threshold

(solvent

consumption

threshold in

tonnes/year)


	Emission

limit values

in waste

gases

(mgC/Nm3)
	Fugitive emission

values (percentage of solvent input)
	Total emission limit

values


	Special provisions



	
	
	
	
	New
	Existing
	New
	Existing


	

	1
	Heatset web offset printing

(> 15)
	15—25

> 25


	100

20


	30(1)

30(1)


	
	(1) Solvent residue in finished

product is not to be

considered as part of fugitive emissions.

	2
	Publication rotogravure

(>25)


	
	75
	10
	15


	
	

	3
	Other rotogravure,

flexography, rotary screen

printing, laminating or

varnishing units (.>15) rotary

screen printing on textile, cardboard

(>30)


	15—25

> 25

> 30(1)


	100

100

100


	25

20

20


	
	(1) Threshold for rotary screen printing on textile and on cardboard.

	4
	Surface cleaning (1)
(> 1)


	1—5

> 5
	20(2)
20(2)

	15

10


	
	(1) Using compounds

specified in Article 5(6) and (8).

(2) Limit refers to mass of compounds in mg/Nm3, and not to total carbon.

	How can extremely well enclosed systems comply with the Emission Limit Values?

(ESVOCCG) Where modern surface cleaning machines are extremely well enclosed, there will be no waste gasses to speak of and all the small emissions will be fugitive. The waste gas emission limit value need not apply. Only the fugitive emission limit value is relevant. The fugitive emissions will be equal to the amount of solvent used for replenishment. 

The fugitive emission limit is expressed as a percentage of input and this includes the amount of solvent recovered and reused. In order to assess compliance with the fugitive emission limit value the amount of internal recycling in the machine will need to be estimated in order to be able to calculate the input. In most cases modern enclosed surface cleaning machinery will be found to comply with this limit value.

	5
	Other surface cleaning

(> 2)


	2—10

> 10


	75(1)
75(1)

	20(1)
15(1)

	
	(1) Installations which demonstrate to the competent authority that the average organic solvent content of all cleaning material used does not exceed 30% by weight are exempt from application of these values.

	How can be determined whether the overage solvent content is less then 30%?

(FL) Most water based cleaning materials need dilution before they can be used, this increases their weight. Since the purpose of the provision is to exempt installations from the Emission Limit Values when they attain a 70% or higher degree of substitution, it is reasonable to count the weight of the cleaning material when it is ready for use. The amount of water needed for dilution can be derived from the manufacturers’ recommendations.

	6
	Vehicle coating (> 15) and

vehicle refinishing


	> 0,5
	50(1)
	25
	
	(1) Compliance in accordance

with Article 9(3) should be demonstrated based on 15 minute average

measurements.



	Why have the words ‘and vehicle refinishing’ been struck?
(SC) The Solvent Emissions Directive has been amended by Art.13.2 of Directive 2004/42/EC on the limitation of emissions of volatile organic compounds due to the use of organic solvents in certain paints and varnishes and vehicle refinishing products (VOC in paints directive).

Art 13.2 of this directive however allows Member States the flexibility to maintain or introduce national measures for the control of emissions from vehicle refinishing activities deleted from the scope of SED .

	What is meaning of ‘should be demonstrated based on 15 minute average measurements’?

(FL) Since the emissions from vehicle refinishing are intermittent and generally of a low concentration, it was feared that they could comply with the 24h Emission Limit Value without abatement or application of water based coatings. By demanding demonstration of compliance based on 15 minute averages, this escape route was intended to be cut off.

The provision however strangely refers to Art 9.3 which describes the case of continuous measurements, where these are not foreseen for installations emitting less than on average 10 kg carbon per hour. Only the largest installations in scope of the directive emit such amounts once they answer to their Emission Limit Values. Also it not clear what remains of the provision in Art 9.3 (b) which allows hourly emissions not exceeding 150% of the Emission Limit Value.
The provision is now obsolete, since vehicle refinishing is no longer in scope of this directive.

As a result however  the manufacturers of truck cabins, trucks and busses have to comply with a very strict Emission Limit Values and hardly have the possibility to get out of the scope of the directive by using water borne coatings since the threshold for this activity is very low. 

Problems may be circumvented by using the reduction scheme, compensating stack emission exceeding the emission limit value with low fugitive emissions.
What is the difference between vehicle coating and vehicle refinishing?
(NL) Vehicle coating concerns the first layers of coating on a new vehicle. Vehicle refinishing takes place outside the main production line, mostly as part of a repair activity

	7
	Coil coating

(. 25)


	
	50(1)
	5
	10
	
	(1) For installations which use techniques which

allow reuse of recovered

solvents, the emission

limit shall be 150.



	8
	Other coating, including

metal, plastic, textile (5),

fabric, film and paper coating

(> 5)


	5—15

> 15


	100(1) (4)
50/75

(2) (3) (4)
	25(4)
20(4)

	
	(1) Emission limit value applies to coating application and drying processes operated under contained conditions.

(2) The first emission limit

value applies to drying processes, the second to

coating application

processes.

(3) For textile coating installations which use techniques which allow

reuse of recovered

solvents, the emission limit applied to coating

application and drying processes taken together

shall be 150.

(4) Coating activities which

cannot be applied under contained conditions (such

as shipbuilding, aircraft painting) may be exempted from these values, in accordance with

Article 5(3)(b).

(5) Rotary screen printing on textile is covered by

activity No 3.

	9
	Winding wire coating

(> 5)


	
	
	
	10 g/kg (1)
5 g/kg (2)


	(1) Applies for installations

where average diameter of

wire # 0,1 mm.

(2) Applies for all other installations.

	10
	Coating of wooden surfaces

(> 15)


	15—25

> 25


	100(1)

50/75 (2)


	25

20


	
	(1) Emission limit applies to coating application and

drying processes operated under contained conditions.

(2) The first value applies to drying processes, the

second to coating

application processes.

	11
	Dry cleaning
	
	
	
	20 g/kg (1) (2) (3)
	(1) Expressed in mass of solvent emitted per kilogram of product

cleaned and dried.

(2) The emission limit in Article 5(8) does not apply for this sector.

(3) The following exemption refers only to Greece: the

total emission limit value does not apply, for a period of 12 years after

the date on which this Directive is brought into effect, to existing installations located in remote areas and/or islands, with a population of no more than 2 000

permanent inhabitants where the use of advanced technology equipment is not

economically feasible.



	12
	Wood impregnation

(> 25)


	
	100(1)
	45
	11 kg/m3 


	(1) Does not apply for impregnation with creosote.

	13
	Coating of leather

(.>10)
	10—25

> 25

(> 10) (1)
	
	
	85 g/m2
75 g/m2
150 g/m2
	Emission limits are expressed

in grams of solvent emitted

per m2 of product produced.

(1) For leather coating activities in furnishing and

particular leather goods used as small consumer goods like bags, belts,

wallets, etc.

	14
	Footwear manufacture

(> 5)


	
	
	
	25 g per pair
	Total emission limit values are expressed in grams of solvent emitted per pair of complete footwear produced.



	15
	Wood and plastic lamination

(> 5)
	
	
	
	30 g/m2


	

	16
	Adhesive coating

(> 5)
	5—15

> 15
	50(1)
50(1)


	25

20


	
	(1) If techniques are used which allow reuse of

recovered solvent, the emission limit value in waste gases shall be 150.

	17
	Manufacture of coating

preparations, varnishes, inks

and adhesives

(> 100)


	100—1 000

> 1 000
	150

150


	5

3


	5% of solvent input

3% of solvent

input


	The fugitive emission value

does not include solvent sold as part of a coatings preparation in a sealed container.

	18
	Rubber conversion

(>15)


	
	20(1)
	25(2)
	25% of solvent

input


	(1) If techniques are used which allow reuse of

recovered solvent, the emission limit value in waste gases shall be 150.

(2) The fugitive emission value does not include

solvent sold as part of products or preparations in a sealed container

	19
	Vegetable oil and animal fat extraction and vegetable oil refining activities

(> 10)


	
	
	
	Animal fat: 1,5 kg/tonne

Castor: 3 kg/tonne

Rape seed: 1 kg/tonne

Sunflower seed: 1 kg/tonne

Soya beans (normal crush):

0,8 kg/tonne

Soya beans (white flakes): 1,2 kg/tonne

Other seeds and

other vegetable

matter: 3 kg/tonne(1)
1,5 kg/tonne (2)

4 kg/tonne(3)

	(1) Total emission limit values for installations processing  individual batches of seeds and other

vegetable matter should be set by the competent

authority on a

case-by-case basis,

applying the best available 

techniques.

(2) Applies to all

fractionation processes excluding degumming

(the removal of gums from the oil).

(3) Applies to de-gumming.

	20
	Manufacturing of pharma​ceutical products

(> 50)


	
	20(1)
	5(2)
	15(2)
	5% of

solvent

input


	15% of

solvent

input


	(1) If techniques are used which allow reuse of

recovered solvent, the emission limit value in waste gases shall be 150.

(2) The fugitive emission limit

value does not include solvent sold as part of products or preparations

in a sealed container


.

II. THE VEHICLE COATING INDUSTRY

	Are agricultural machines ‘vehicles’?

(NL) Directive 70/156/EC defines vehicles in categories M1-3 (cars), N1-3 (trucks) and O1-4 (trailers). Agricultural machines are not defined as vehicles. Coating of agricultural machines is not vehicle coating or refinishing.

(ESVOCCG) Coating of this machinery will fall under activity 8 ‘other coating’ if the threshold is exceeded.


The total emission limit values are expressed in terms of grams of solvent emitted in relation to the surface area of product in square metres and in kilograms of solvent emitted in relation to the car body.

The surface area of any product dealt with in the table below is defined as follows:

· the surface area calculated from the total electrophoretic coating area, and the surface area of any parts that might be added in successive phases of the coating process which are coated with the same coatings as those used for the product in question, or the total surface area of the product coated in the installation.

The surface of the electrophoretic coating area is calculated using the formula:

2×total weight of product shell

average thickness of metal sheet × density of metal sheet

This method shall also be applied for other coated parts made out of sheets.

Computer aided design or other equivalent methods shall be used to calculate the surface area of the other parts added, or the total surface area coated in the installation.

The total emission limit value in the table below refers to all process stages carried out at the same installation from electrophoretic coating, or any other kind of coating process, through to the final wax and polish of top coating inclusive, as well as solvent used in cleaning of process equipment, including spray booths and other fixed equipment, both during and outside of production time. The total emission limit value is expressed as the mass sum of organic compounds per m2 of the total surface area of coated product and as the mass sum of organic compounds per car body.

	Activity

(solvent consumption threshold in tonnes/year)


	Production threshold

(refers to annual production of coated item)


	Total emission limit value



	
	
	New
	Existing



	Coating of new cars (> 15)
	. 5 000
	45 g/m2

or

1,3 kg/body +

33 g/m2


	60 g/m2

or

1,9 kg/body +

41 g/m2



	
	≤ 5 000 monocoque or

> 3 500 chassis-built


	90 g/m2

or

1,5 kg/body +

70 g/m2


	90 g/m2

or

1,5 kg/body +

70 g/m2



	Coating of new truck cabins

(>15)


	≤ 5 000

> 5 000
	65

55


	85

75



	Coating of new vans and trucks

(> 15)


	≤ 2 500

> 2 500


	90

70


	120

90



	Coating of new buses (> 15)
	≤2 000

> 2 000


	210

150


	290

225




Vehicle coating installations below the solvent consumption thresholds in the table above shall meet the requirements for the vehicle refinishing sector in Annex IIA.

ANNEX IIB: REDUCTION SCHEME

1. Principles 

The purpose of the reduction scheme is to allow the operator the possibility to achieve by other means emission reductions, equivalent to those achieved if the emission limit values were to be applied. To that end the operator may use any reduction scheme, specially designed for his installation, provided that in the end an equivalent emission reduction is achieved. Member States shall report according to Article 11 of the Directive to the Commission about the progress in achieving the same emission reduction, including the experience from the application of the reduction scheme. 

	What should be the content of a reduction plan?

(FL) There is no set format for a reduction plan. For the many different coating activities it is reasonable to expect a reduction plan to cover the following:
· Calculation of the reference emission and target emission for a recent year

· The total emissions in the same year, expressed in tons and as a percentage of the reference emission

· The composition of the total emissions

· A prognosis of the reference emissions and target emissions for the coming years

· Plan for the reduction of the emissions or the statement that the emissions are already below the target emission

· Timing for the reduction plan

· Prognosis of the expected emissions for the coming years, expressed in tons and as a percentage of the reference emission

· Check of the expected emissions for compliance relative to the target emissions
May the reduction scheme be applied by new installations?

(ESVOCCG) Yes. The directive does not anywhere limit the applicability of the reduction scheme to existing installations: neither in art.5.2 nor in Annex IIb. 


2. Practice 

In the case of applying coatings, varnishes, adhesives or inks, the following scheme can be used. Where the following method is inappropriate the competent authority may allow an operator to apply any alternative exemption scheme which it is satisfied fulfils the principles outlined here. The design of the scheme takes into account the following facts: 

(i) where substitutes containing little or no solvent are still under development, a time extension must be given to the operator to implement his emission reduction plans; 

(ii) the reference point for emission reductions should correspond as closely as possible to the emissions which would have resulted had no reduction action been taken. 

The following scheme shall operate for installations for which a constant solid content of product can be assumed and used to define the reference point for emission reductions: 

(i) the operator shall forward an emission reduction plan which includes in particular decreases in the average solvent content of the total input and/or increased efficiency in the use of solids to achieve a reduction of the total emissions from the installation to a given percentage of the annual reference emissions, termed the target emission. This must be done on the following time frame: 

	Time period
	Maximum allowed total annual emissions

	New installations
	Existing installations
	

	By 31.10.2001
	By 31.10.2005
	Target emission × 1,5 

	By 31.10.2004
	By 31.10.2007
	Target emission 


What to do if an operator wishes to apply the reduction scheme after 31 October 2005 or even after 2007?

(ESVOCCG) Until very late in the drafting stage of the directive, the implementation date for existing installations was to be 31 October 2005. Where the reduction scheme was to be applied, operators were given a period of two additional years with less stringent requirements in order to facilitate the change over to solvent free alternatives. In a very late stage the implementation date for existing installations was however changed to 31 October 2007, in order to make this date coincide with the implementation date of the IPPC directive. At that moment the table above was not changed or deleted as it should have been.

Now the strange situation has arisen that operator applying the reduction scheme should answer to strict requirements two years before those that do not. Also the impression is given that even after 2007 an operator is never allowed anymore to apply the reduction scheme. When the directive was drafted this was certainly not the intention.

Progress in the development of solvent free or low solvent substitutes will not have stopped in October 2005, and operators may wish in later years to change from End-of-Pipe abatement equipment to the application of solvent free substitutes. Also small enterprises that grow over the lowest threshold may wish to do so. If they do however, they will not have made their reduction plan in time and they may in 2006 and 2007 not have complied with the requirement of having emissions no more than 1,5 times the target emission. 

Whether this unintended restriction in the application of the reduction scheme is indeed enforced, depends on the competent authorities in the Member States. So far in most Member States it has not lead to problems. In some Member States the competent authorities have unofficially decided to ignore this restriction, in others legal loopholes may exist. It would however be better if the directive was changed and the table above were deleted.

It must be noted also that the Solvent Coatings BREF provides for all the solvent coating processes in scope of the IPPC directive Emission Levels Associated with BAT addressing the total emissions of the installation (i.e. fugitive + waste gas emissions) rather than End-of-Pipe Emission Limit Values. The subsequent application of Total Emission Limit Values in the IPPC permits is for many processes legally only possible if the reduction scheme is applied.

(ESVOCCG) Where no other possibilities exist to cope with this situation, the following reasoning may be used to prevent legal difficulties:

“It is clearly not the intention of the directive to restrict in any way the operator’s freedom to choose the techniques to reduce emissions most appropriate to his installation. But where a company wishes to start using the reduction scheme after 31 October 2005, it may have been in breach of the directive in the period after that date with regard to the maximum emissions allowed in the period starting from that date. Where this is the case, it will be up to the Member State to decide if sanctions are to be applied and what these sanctions will be”.
(ii) The annual reference emission is calculated as follows: 

(a) The total mass of solids in the quantity of coating and/or ink, varnish or adhesive consumed in a year is determined. Solids are all materials in coatings, inks, varnishes and adhesives that become solid once the water or the volatile organic compounds are evaporated. 

(b) The annual reference emissions are calculated by multiplying the mass determined in (a) by the appropriate factor listed in the table below. Competent authorities may adjust these factors for individual installations to reflect documented increased efficiency in the use of solids. 

	Activity
	Multiplication factor for use in item (ii)(b)

	Rotogravure printing; flexography printing; laminating as part of a printing activity; varnishing as part of a printing activity; wood coating; coating of textiles, fabric film or paper; adhesive coating 
	4

	Coil coating, vehicle refinishing
	3

	Food contact coating, aerospace coatings
	2,33

	Other coatings and rotary screen printing
	1,5


 

(c) The target emission is equal to the annual reference emission multiplied by a percentage equal to: 

· (the fugitive emission value + 15), for installations falling within item 6 and the lower threshold band of items 8 and 10 of Annex IIA, 

· (the fugitive emission value + 5) for all other installations. 

(d) Compliance is achieved if the actual solvent emission determined from the solvent management plan is less than or equal to the target emission. 

May activities not mentioned in the above table apply the reduction scheme, and if so, how must the target emission be determined?

(FL) The opening phrases of this annex are perfectly clear: ‘… the operator may use any reduction scheme, specially designed for his installation, provided that in the end an equivalent emission reduction is achieved…’. 

Four different categories of activities may be distinguished:

· Activities for which the use of the reduction scheme is de facto not allowed due to Art. 5.12. These are activities employing solvents as mentioned in Art. 5.6, 7 and 8 (All solvents with R45, 46, 49, 60 and 61 and halogenated solvents with R 40). This means for instance that the reduction scheme can not be used for activity ‘4. Surface cleaning’.

· Activities for which a total emission limit value applies. For these activities application of the reduction scheme is useless. The operator already has total freedom to determine the method of emission reduction.

· Activities for which the calculation method for reference emission and target emission are laid down above. This concerns almost all activities for which no Total Emission Limit applies.

· Activities for which no Total Emission Limit Applies and for which no calculation method for reference emission and target emission are laid down above. This concerns only ‘1. Heatset web offset’ and ‘5. Other surface cleaning’. 

For ‘Heatset’ and ‘Other Surface Cleaning’ the operator must himself develop a fitting method to demonstrate that ‘in the end an equivalent emission reduction is achieved’. A suitable way may be to simply estimate what the total emissions (fugitive plus waste gas) would have been if the emission limit values of annex IIA had been adhered to and compare these with the total emissions resulting from execution of the reduction plan.
It must be noted that when the calculation method based on solids is not suitable, other methods may also be used. 

How to apply the reduction scheme for Rubber conversion?

(ESVOCCG) For ‘rubber conversion’ the total emission limit value is expressed as a percentage of solvent consumption. This implies that substitution of solvents or improved efficiency in solvent use can never lead to conformity with the total emission limit: the solvent consumption goes down, but so does the emission limit value. Where the emission reductions are achieved by these ‘other means’ the reduction scheme will have to be applied an appropriate ‘emission reduction plan’ will have to be made.
Since in rubber conversion the solvents are not used in coating processes, the method based on the amount of solids applied cannot be used. And since the total emission limit is not expressed as a maximum emission per unit of production this total emission limit value can also not be used. This means that where the reduction scheme is used in rubber conversion, an alternative method needs to be found to define the ‘reference point that should correspond as closely as possible to the emissions which would have resulted had no reduction action taken place’. 

A possibility would be to determine the solvent consumption of the plant if the operators choice had been to reduce emissions through the application of end-of-pipe abatement techniques rather than through substitution or increased efficiency of the use of solvents, and use this fictious solvent consumption as the reference emission. The target emission would then be 25% of this reference emission, in conformity with the total emission limit value. 

In order to an equivalent emission reduction and not to have to repeat this process every year it would be best to, after its initial determination, express this reference emission as a solvent consumption per unit of production (for example ..g per manufactured tyre). This would allow simply calculating the reference emission and targeting emission each year even if the volume of production has changed.

In the case of a new installation the same method can be applied, by referring to a reference plant where no emission reductions have been implemented.

When an emission reduction is caused by a redesign of the product, does this count towards the ‘equivalent emission reduction’?

(FL) Sometimes solvent consumption is reduced by changing the composition of the product. Since ‘… the operator may use any reduction scheme, specially designed for his installation..’ there is no reason not to allow this method for reducing solvent emissions.

 In these cases however the calculation method based on solids can often not be applied. An alternative method needs to be found.

Some examples:

Co-extrusion: A protective layer of varnish or lamination of a protective layer of plastic film can be substituted by extruding a thin layer of plastic onto the substrate. The layer of plastic added in this way is however much heavier than the varnish or adhesive substituted. The calculation based on solids would lead to a much too high reference and target emission.

Using white plastic foil: To plastic foil that needs to be printed a layer of white ink is often first applied. This can be replaced by the use of foil that is already white. No more solids are applied at all. The calculation based on solids would lead to a reference and a target emission that are too low.

Replacing a thick varnish by plastic foil: In wood coating, thick protective layers of varnish may be replaced by laminating a plastic foil onto the wooden surface. The layer of plastic including the necessary adhesive is lighter than the original layer of varnish. The calculation based on solids would lead to a reference and a target emission that are too low.

These are typically cases where the calculation method based on solids is not suitable and other methods need to be used. A suitable method may be to calculate reference emission and target emission based on the situation as if the product change had not taken place. In other words use the solid content of the coating that is no longer used as a basis for calculating the reference emissions.   
ANNEX III: SOLVENT MANAGEMENT PLAN

Several Member States, Industry Associations and also the Solvent Coatings BREF provide guidance on how to make Solvent Management Plans.

Annex 24.4 of the Solvent Coatings BREF contains a useful categorization in four different SMP types, showing that in many cases it is not necessary to quantify all the outputs (O1-9) mentioned in this annex.

Only issues of general concern are discussed blow

 Unless stated otherwise all guidance on this annex originates from the Flemish guidance document on Solvent Management Plans.
1. Introduction

This Annex provides guidance on carrying out a solvent management plan. It identifies the principles to be applied (item 2) and provides a framework for the mass balance (item 3) and an indication of the requirements for verification of compliance (item 4).

2. Principles

The solvent management plan serves the following purposes:

(i) verification of compliance as specified in Article 9(1);

(ii) identification of future reduction options;

(iii) enabling of the provision of information on solvent consumption, solvent emissions and compliance with the Directive to the public.

	Is the above list of purposes of the Solvent Management Plan complete?

In addition, the Solvent Management Plan is also an adequate tool for the following purposes:

· Verification of compliance with Art 5.5 b (ii) (grouping several different activities in one installation and regarding them as one) 

· Verification of compliance with Art 4.4 (treating a substantially changed part of the installation as ‘existing’)

· Verification of compliance with Art 5.11 (using old abatement techniques that cannot answer to the waste gas emission limit values)

What units should be used for the solvent management plan, Kg ‘solvent’ or kg ‘carbon?

(ESVOCCG) The Solvent Management Plan must be expressed ‘kg solvent’. All relevant terms such as Input and Consumption are defined as ‘quantities of organic solvent’ without any reference to the carbon content of the solvents. The fugitive emission limit values are expressed as % of input and the total emission limit values are expressed as in grams or kg per unit of production. 

The only items for which the directive uses ‘Carbon’ rather than ‘Solvent’ are the emission limit values in waste gasses.

Conversion of mgC into mg ‘Solvent’ may be necessary when total emissions need to be calculated and the emissions in the waste gasses have been measured in mgC. 


3. Definitions

The following definitions provide a framework for the mass balance exercise.
Inputs of organic solvents (I):

· I1 The quantity of organic solvents or their quantity in preparations purchased which are used as input into the process in the time frame over which the mass balance is being calculated.

· I2 The quantity of organic solvents or their quantity in preparations recovered and reused as solvent input into the process. (The recycled solvent is counted every time it is used to carry out the activity.)

	Changes in stock

Both I1 and I2 are defined in such a way that they refer to the actual use during the year to which the SMP refers. This means that the change in stock in both purchased and reused solvent need to be taken into account. The same is true for some of the outputs O6, O7 and O8 and perhaps O3.

Recovery and reuse

I2 refers to solvents recovered and reused in the installation itself. 

Solvents regenerated elsewhere and reused, leave the installation as O8 or O6 and re-enter the installation as I1. (See also comment to O8). The result of addressing external recycling in this way is that emissions and other solvent losses during the recovery process are allocated to the recovery installation and not to the installation actually using the solvents.
Also solvents in preparations
I1 and I2 refer to all solvents, including these in preparations (paints, varnishes, adhesives, inks, cleaning agents etc) that are uses. The solvent content of preparations may be obtained from the supplier.



An example of the calculation of the VOC content of a formulation: 

	

	
	Concentration, %w/w
	Vapour pressure @ 20°C, kPa

	MEK
	10
	9,5

	Xylene
	10
	1,5

	De-aromatised Mineral Spirit 150/200
	10
	0,3

	Butyl Glycol
	10
	0,008

	Butyl Diglycol
	10
	0,007

	Resin
	50
	<0,001

	For the calculation of the VOC content the concentrations of the components having a vapour pressure ≥ 10 Pa should be considered i.e. MEK, xylene, Mineral Spirit and butyl glycol all together 40%w/w. If the formulation was used at a temperature of say 40°C then the value would be 50%w/w, because Butyl Diglycol would have a vapour pressure ≥ 10 Pa at this temperature and should thus be included. 
Using the density of the preparation the VOC content expressed in g/l can be calculated.

In Europe the VOC content of a finished product like paint is usually expressed in terms of grams of VOC per litre.


VOC = (WVOC – WW) x DC / 100%
where:

VOC 
= VOC content in g/L of coating

WVOC = weight of VOC components, %

WW
= weight of water, %

DC
= density of coating, g/L, at 20°C


Outputs of organic solvents (O):

· O1 Emissions in waste gases.

	Clarification:

O1 Refers to all captures emissions; both emissions from abatement techniques and captured emissions from production machines that are not sent for treatment. It does not refer to emissions from windows, doors, vents, etc. These are fugitive emissions, counted under O4.
O1 does not count towards the fugitive emissions. Quantification (expressing in t/a) is not necessary to show compliance with waste gas emission limit values. Quantification of O1 is however necessary in cases such as showing compliance with total emission limit values or the target emissions when the reduction scheme is applied.
Quantification of O1 on the basis of periodic measurements may not be accurate. Alternatively it can be estimated with the help of the amount of solvents captured and the removal efficiency of the abatement equipment. The removal efficiency may be estimated from the design specifications of the abatement equipment (1 – average outlet concentration/average inlet concentration). Beware of the fact that in- and outlet concentrations may be expressed in different units (g solvent/Nm³ and mgC/Nm³). 
(ESVOCCG) The Solvent Coatings BREF contains tables with removal efficiencies of different abatement techniques depending on inlet concentration and type of solvent. 


· O2 Organic solvents lost in water, if appropriate taking into account waste water treatment when calculating O5.

· O3 The quantity of organic solvents which remains as contamination or residue in products output from the process.

	Clarification:

O3 must not be confused with O7.

The residue remaining in products depends on the process. In packaging materials for food it will be negligible, in other products it may be several percent of the solvent input.

Is counted as a fugitive emissions unless the organic compounds remaining in the product are a not a VOC at room temperature. Two exceptions are mentioned explicitly in the directive: inks used heatset web offset the fraction of creosote which does not exceed the value of vapour pressure at 293,15 K. 


· O4 Uncaptured emissions of organic solvents to air. This includes the general ventilation of rooms, where air is released to the outside environment via windows, doors, vents and similar openings.

	Clarification:

O4 counts as a fugitive emission and is often the largest contributor to this category. It does not include waste gas emissions as counted under O1.

Quantifying O4 may be a complex exercise. It is often however not necessary to determine O4 separately, for instance where the total emissions or the sum of all fugitive emissions can be determined in one go. 
(ESVOCCG) The Solvent Coatings BREF describes several different methods for determining the fugitive emissions.


· O5 Organic solvents and/or organic compounds lost due to chemical or physical reactions (including for example those which are destroyed, e.g. by incineration or other waste gas or waste water treatments, or captured, e.g. by adsorption, as long as they are not counted under O6, O7 or O8).

	Clarification:

O5 does not count as an emission.

Solvent adsorbed to activated carbon are only counted towards O5 if they are to be destroyed. 

In the case of solvent recovery for the purpose of reuse of the solvents, making the SMP becomes easier if a separate item ‘R= recovered’ is introduced, where R stands for all solvents recovered from the waste gases.


· O6 Organic solvents contained in collected waste.

	Clarification:

O6 does not count as an emission but refers only to ‘collected’ waste. Emissions from waste stored awaiting collection is part of O4 and is counted as an emission.
The solvent content of the waste may be determined by the collecting company or by experiment; a sample of the waste is allowed to dry and the weight loss is be assumed to represent the original solvent content.
Simplification by using a roughly estimated solvent content is also possible. However, if the estimation is higher than the actual content, the calculated emissions will be too low. Estimation is therefore only appropriate if it has no adverse effect on the demonstration of compliance with the emission limit. In other words; in cases where the actual emissions are so much lower than the emission limit value that there is ‘room’ for a mistake in the estimation of the solvent content of the waste.


· O7 Organic solvents, or organic solvents contained in preparations, which are sold or are intended to be sold as a commercially valuable product.

	Clarification:

O7 does not count as an emission only if this is expressly mentioned in Annex IIA for the activity in question. This is the case for activities 17 (Manufacture of coatings etc), 18 (Rubber conversion) and 20 (Manufacture of pharmaceuticals).

O7 is not to be confused with O3, which does count as an emission. 


· O8 Organic solvents contained in preparations recovered for reuse but not as input into the process, as long as not counted under O7.

	Clarification:

O8 does not count as an emission.
The definition is limited to ‘solvents contained in preparations’. This creates the problem that solvents that are recovered as such and not reused in the installation are not covered by any of the output definitions. This especially important for the calculation of ‘consumption’, which is defined in the directive itself as Input minus VOC recovered for reuse.
This problem is easily solved by changing the definition of O8 slightly into:

· O8 Organic solvents, on their own, in solvent mixtures or contained in preparations recovered for reuse but not as input into the process, as long as not counted under O7.

As mentioned above, in the case of solvent recovery for the purpose of reuse of the solvents, making the SMP becomes easier if a separate item ‘R= recovered’ is introduced, where R stands for all solvents recovered from the waste gases. Where a part of the recovered solvent is reused in the installation and a part is sold for reuse elsewhere, the following applies:
· R (recovered) = I2 (reused in the process) + O8 (not used in the process)

The distinction between O8 (for reuse) and O6 (in collected waste) may not always be evident. This distinction is however not relevant when the emissions are to be determined: neither count as an emission. The distinction is only relevant where the ‘consumption’ need to be determined. 


· O9 Organic solvents released in other ways.

	Clarification:

O9 is counted as a fugitive emission
In most cases it is not necessary to use O9. since O 1 to 8 adequately cover all outputs.


4. Guidance on use of the solvent management plan for verification of compliance

The use made of the solvent management plan will be determined by the particular requirement which is to be verified, as follows:

(i) Verification of compliance with the reduction option in Annex IIB, with a total emission limit value expressed in solvent emissions per unit product, or otherwise stated in Annex IIA.

(a) For all activities using Annex IIB the solvent management plan should be done annually to determine consumption (C). Consumption can be calculated according to the following equation:

C = I1 − O8

	Clarification: 
Consumption is defined as ‘Input minus solvents recovered for reuse’

· Input = I1 + I2

· Recovered for reuse = I2 + O8

· C = (I1 + I2) – (I2 + O8) = I1 + I2 – I2 – O8 = I1 – O8

 It can be seen that for the above calculation to correspond the definition of ‘consumption’ it was necessary to include solvents recovered, but not in preparations, to be included in O8.
Recovery or waste?

The calculation of the consumption is the only subject for which where the difference between O6 ‘waste’ and ‘recovered’ is relevant. When consumption is calculated, solvents sent away for reuse are not counted as consumption, whereas solvents disposed of as waste are. For the calculation of the emissions the difference is not relevant; neither is counted as an emission.

Where the volume of O8 is such that the consumption of the installation stays below one of the thresholds, it is reasonable that it is substantiated that the solvent in question is actually reused. This will however generally not be difficult as the definition of ‘reuse of organic solvents’ includes use for all technical or commercial purposes including the use as fuel.


A parallel exercise should also be undertaken to determine solids used in coating in order to derive the annual reference emission and the target emission each year.

(b) For assessing compliance with a total emission limit value expressed in solvent emissions per unit product or otherwise stated in Annex IIA, the solvent management plan should be done annually to determine emissions (E). Emissions can be calculated according to the following equation:

E = F + O1

where F is the fugitive emission as defined in section (ii)(a). The emission figure should then be divided by the relevant product parameter.

(c) For assessing compliance with the requirements of Article 5(5)(b)(ii), the solvent management plan should be done annually to determine total emissions from all activities concerned, and that figure should then be compared with the total emissions that would have resulted had the requirements of Annex II been met for each activity separately.

(ii) Determination of fugitive emissions for comparison with fugitive emission values in Annex IIA:

(a) Methodology

The fugitive emission can be calculated according to the following equation:

F = I1 − O1 − O5 − O6 − O7 − O8

	This calculation method very often is not accurate enough. See the special section on accuracy.


or

F = O2 + O3 + O4 + O9

This quantity can be determined by direct measurement of the quantities. Alternatively, an equivalent calculation can be made by other means, for instance by using the capture efficiency of the process.

The fugitive emission value is expressed as a proportion of the input, which can be calculated according to the following equation:

I = I1 + I2

(b) Frequency

Determination of fugitive emissions can be done by a short but comprehensive set of measurements. It need not be done again until the equipment is modified.

	Clarification: 

(ESVOCCG) The above is sometimes misunderstood. The intention was the following:
With regard to fugitive emissions, most machines have certain typical characteristics that, once they have been determined, allow calculation rather than measurement of these emissions..

Example:

A coating machine and it’s dryers has a capture efficiency of 95%, implying that some 5% of the solvents used on that machine will escape capture and be emitted fugitively. 

The factor of 5% needs to be established by ‘a short but comprehensive set of measurements’, that needs not be repeated until the equipment is modified.
The fugitive emissions themselves however will need to be calculated every year, by taking 5% of the amount of solvents used on that particular machine.


Solvent Management Plan & Accuracy
Unless stated otherwise all guidance in this annex originates from the Flemish guidance document on Solvent Management Plans.

Causes for inaccuracy
Three important different causes for inaccuracy may be distinguished:

Estimations: Where estimation often to be used in stead of measured values. This may for instance be the case with the solvent content of waste, the amount of solvent recovered and reused in the installation, 
Limited availability of measurements: Where one measurement or a limited number of measurements is extrapolated. For example where one set of periodic measurements is used to calculate annual waste gas emissions.
Calculation with almost equal figures: This third category is of great influence in two cases: a) where a destructive abatement technique is used (oxidation, biofiltration etc) and b) where large amounts of solvents are sold as part of preparations. For more detailed comments and for possibilities to circumvent this problem see § ‘Destructive abatement and manufacture of preparations’ below.
When is inaccuracy acceptable?

Generally speaking, an inaccuracy in the SMP is acceptable if it has no influence on the conclusion. Whether this is the case, can be verified by a recalculation using the least favourable possibility.
Example

	
	Calculation 1

Measured values
	Inaccuracy
	Calculation 2

Least favourable possibility

	Consumption t/a
	50
	
	50

	Solvent in waste t/a 
	20
	±50%
	10

	Emission in t/a
	30
	
	40

	Target emission t/a
	35
	
	35

	In compliance?
	yes
	
	no


In order make such a calculation, an estimation of the inaccuracy is necessary. If this is not available a ‘worst case’ approach may be used in stead. (See § ‘Worst case approach’)

More than one inaccuracy in the SMP
When there are several inaccuracies in the SMP, not only each individual inaccuracy must be acceptable, but also the combination of all of them.

The simplest way to verify is to make the calculation for the case where all the figures subject to inaccuracy are set at their least favourable value. Where this calculation leads to non compliance a solution will need to be found. Two possibilities are:

· Compensate for inaccuracies that are interrelated. 
Example 1: where an in and out going stream are weighed with the same scales, the systematic error in the scale has the same effect on both and hardly any effect on the calculated difference
Example 2: in the case of solvent recovery, the amount recovered may be difficult to establish accurately. This influence the calculation of ‘input’, but it does not affect the calculation of ‘emissions’ since those are equal to the difference between ‘I1: purchased’ and ‘O8: reused elsewhere’ 

· Improve the accuracy of those parts of the SMP that have the largest influence

Worst case approach

Some elements of the SMP may require substantiation through measurements, experiments. Using a ‘worst case approach’ for these elements can often simplify making the SMP considerably. Using worst case approaches is appropriate when they lead to an overestimation of the emissions.
Example

Assume that the solvent content in waste is zero. Since solvent in waste does not count towards the emissions, this assumptions leads increases the emissions

For the demonstration of compliance with emission limit values it does not matter that the reported emissions are higher than the actual emissions. For government statistical purposes however it may be preferable to have a better estimation of the actual emissions. 

If there is a considerable difference between the reported emissions and the estimated actual emissions, the estimation of the actual emissions ought to be provided for the statistical purposes. Evidently, where a worst case approach has been used to reduce the workload, this estimation for statistical purposes will not be substantiated with complicated measurements and experiments.
Destructive abatement and manufacture of preparations
When two figures of almost equal size are subtracted from each other, the result will be a figure that is very small compared to the two original figures. The inaccuracy in this small resulting figure will be the sum of the inaccuracies in the original figures. Where the inaccuracy in the original figures may have been very acceptable, the inaccuracy in the calculation result may be completely unacceptable.

Two groups of SMP suffer from this phenomenon:

· Where destructive abatement is used 

· Where solvents are sold as part of preparations (manufacture of preparations)
Destructive abatement

According to Annex III, fugitive emissions can be calculated with the following formula:

F = I1 − O1 − O5 − O6 − O7 − O8

Where destructive abatement is used, I1 (purchased) and O5 (destroyed) are large figures and ‘almost equal’ figures. The other outputs are all relatively small. For reasons of simplification the example ignores these other outputs. For the sake of the example, the equation is simplified to:

F = I1 – O5
I1: ‘purchased’ can be determined accurately. Full accuracy will be difficult to obtain because of small variation in solvent content of preparations, small variation is specific weight of solvents depending on temperature etc. An inaccuracy of no more than ±2% can possibly be obtained

O5: ‘destroyed’ is much more difficult to determine accurately. Assuming a 100% removal efficiency of the abatement equipment (i.e. O1 = zero), O5 is equal to:

waste gas airflow x solvent concentration x time

Neither waste gas airflow nor solvent concentration can be determined accurately. The accuracy of the result will be inaccurate by at least ±20%
Simplified example:

	Calculation
	Measurement
	Inaccuracy
	Extreme 1
	Extreme 2

	Input t/a
	1000
	±2%
	1020
	980

	Destroyed t/a
	800
	±20%
	640
	960

	Fugitive t/a
	200
	
	380
	20

	Fugitive % of input
	20%
	
	38%
	2%

	Emission limit value
	25%
	
	Not nearly in compliance
	Very well In compliance


It can be seen that the inaccuracy in the calculated fugitive emissions is such that the calculated result cannot at all be assumed to reflect the actual situation.

Manufacture of preparations
According to Annex III, fugitive emissions can be calculated with the following formula:

F = I1 − O1 − O5 − O6 − O7 − O8

Where preparations are manufactured, I1 (purchased) and O7 (solvents sold in preparations) are large figures and ‘almost equal’ figures. The other outputs are all relatively small. For reasons of simplification the example ignores these other outputs. For the sake of the example, the equation is simplified to:


F = I1 – O7

Both I1: ‘purchased’ and O7: ‘sold’ can be determined accurately. Full accuracy will be difficult to obtain because of small variation in solvent content of preparations, small variation is specific weight of solvents depending on temperature etc. An inaccuracy of no more than ±1% can possibly be obtained

The problem here is not the inaccuracy of the two large figures, but the very low emission limit value of 2% of input.

Simplified example:

	Calculation
	Measurement
	Inaccuracy
	Extreme 1
	Extreme 2

	Input t/a
	10.000
	±1%
	10.100
	9.900

	Sold t/a
	9.800
	±1%
	9.702
	9.898

	Fugitive t/a
	200
	
	398
	2

	Fugitive % of input
	2,0%
	
	3,9%
	0,0%

	Emission limit value
	2,0%
	
	Not nearly in compliance
	Very well In compliance


It can be seen that the inaccuracy in the calculated fugitive emissions is such that the calculated result cannot at all be assumed to reflect the actual situation.

Consequences for the SMP
The consequence for the SMP is that the first calculation method according to Annex III cannot be used in the two cases described. As a result, the fugitive or total emissions need to be determined in some other way. Several methods exist. See the solvent coatings BREF for a description.

For ESIG & ESVOCCG
Sitmae Consultancy BV
Paul W.Verspoor MBA
December 2007
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