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Best Practice Guidelines for Vehicle Coating & Refinishing

Overall Summary of the Requirements of the Legislation 

To find out if the guidelines are relevant to you, answer the following:

If solvent consumption is
more than 500 kgs,
but the process capacity to use organic
solvents is less than 10,000 kg (10 tonnes)
per year

Here is a summary list of what you must do:

Determine if you are a new or existing installation (see section 3)

Determine if you use specific risk phrase solvents and meet requirements (see section 6)

Comply with emission limit values (see section 7)
OR, comply with a reduction scheme (see section 8)

- from date of commencement for a new or substantially changed installation

- by 31 October 2007 for an existing installation using the emission limit values (ELVs)

- by 31 October 2005 for an existing installation using the reduction scheme 

Register with your Local Authority: (see section 5)

- before commencing operation of a new or substantially changed installation

- no later than 31 October 2007 for an existing installation using the ELVs

- no later than 31 October 2005 for an existing installation using the reduction scheme 

Demonstrate compliance with the ELVs OR with the reduction scheme to your Local Authority by 
drawing up a solvent management plan (including measurement of emissions if meeting ELVs);
getting an Accredited Inspection Contractor (AIC) to inspect your operation; and meet the
mandatory requirements of section 11 as appropriate:

- ELVs: (see section 7)

- before commencing operation and by the anniversary annually thereafter for a new or 
substantially changed installation

- by 31 October 2007 and annually thereafter for an existing installation

- Reduction scheme: (see section 8)

- before commencing operation and by the anniversary annually thereafter for a new or 
substantially changed installation

- by 31 October 2005 and annually thereafter for an existing installation

Obtain a certificate of compliance from your Local Authority (see section 5)

- before commencing operation of a new or substantially changed installation

- no later than 31 October 2007 for an existing installation using the emission limit values

- no later than 31 October 2005 for an existing installation using the reduction scheme 

N.B.: Demonstration of compliance and certification must be repeated/initiated where a substantial 
change is made to either an existing or new installation.

How much solvent is contained
in the total amount of paint, 
primer, coating, cleaner, etc.

you consume in a year?
 (see section 9.3 to find out how

to calculate this)

If solvent
consumption is
500 kgs (0.5
tonnes) or less

These Guidelines are relevant to you. 
You are legally obliged to meet the 

requirements of the solvents Regulations.

You need to hold an 
IPPC licence in order

to operate.
You must notify the 

EPA immediately
(if not already IPPC 

licensed).
The requirements of 
these Guidelines are 
not relevant to you. 

If the process has a capacity to
use at least 10,000 kg (10 
tonnes) of organic solvents per 
year

The
requirements

of these 
Guidelines
are not

relevant to 
you

The requirements of 
these Guidelines are 
not relevant to you 

Yes

No

Do you spray vehicles, or parts of vehicles (e.g.
doors, wings), with coatings (primer, paint,

coatings, cleaners, etc.) as part of your 
operation?

(if unsure see section 2 for definition)

1
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SECTION 1: INTRODUCTION

These Guidelines have been developed to help implement a European Directive on 
reducing emissions of VOCs to the air from the use of organic solvents1. The Directive has 
been brought into effect in Ireland through Regulations published in November 20022.

The Directive was drawn up because solvent emissions can have harmful effects on human 
health and the environment. Vehicle coating and refinishing is just one of the many types 
of businesses to be affected by the legislation (activity number 6 in Annex IIA). 

1.1 What are solvents and VOCs?

In terms of vehicle coating and refinishing, solvents are that part of coatings that allow the
mixing and flow-out of the wet paint film, but form no part of the final hardened film. Both
water and organic compounds are used to do this in the industry. This legislation is
concerned with the organic compounds - more specifically with the volatile organic
compounds (VOCs), i.e. those that have a tendency to evaporate under ambient conditions
(see table below for level of volatility that makes an organic compound a VOC). Also of 
concern are VOCs used in thinners for cleaning and for degreasing applications within
vehicle coating and refinishing. Typical volatile organic compounds used as solvents in the
vehicle coating and refinishing industry as constituents of coatings, thinners, degreasers,
and gunwash are toluene, xylene, acetone, ethyl acetate, isopropanol, isobutanol,
dichloromethane, and aromatic hydrocarbon fractions, among others. 

Organic Solvent
(Directive definition):

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 plasticiser,

or as a preservative.

Organic Compound
 (Directive definition):

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.

Volatile Organic Compound (VOC)
(Directive definition):

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. 

1.2 What will the legislation mean for me?

If you are involved in coating of vehicles or refinishing of vehicles, and you consume more 
than 500 kgs volatile organic solvent per year, you are legally obliged to meet the
relevant requirements of the solvents Regulations which are outlined in these Guidelines.

However, if you are involved in coating of vehicles or refinishing of vehicles, and your
process has a capacity to use at least 10,000 kgs (10 tonnes) of organic solvents per 
year, you need to hold an IPPC licence in order to operate. If this is the case, and you are 
not already IPPC licensed, you must notify the EPA immediately. The requirements of 
these Guidelines are not relevant to you.

1 European Council Directive 1999/13/EC of 11 March 1999 on the limitation of emissions of volatile
organic compounds due to the use of organic solvents in certain activities and installations, Official
Journal L 85, 29.3.1999.
2 Emissions of Volatile Organic Compounds from Organic Solvents Regulations 2002 (S.I. No. 543 of 
2002).
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SECTION 2: SECTOR COVERED BY THE GUIDELINES

The activities covered by these Guidelines are coating and refinishing of vehicles at 
specified levels of solvent consumption.

Basically, coating of vehicles involves coating of new cars, and of truck cabins, vans, 
trucks and buses. Refinishing of vehicles involves coating vehicles as part of repair,
conservation or decoration, away from the production line. The majority of refinishing
involves spraying only certain parts of vehicles, mainly wings and doors.

If you are still unsure as to whether your operation includes either of these activities see 
below:

Refinishing of vehicles (Directive
definition):

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

– the original coating of road vehicles as 
defined in Directive 70/156/EEC or 
part of them with refinishing-t
materials, where this is carried out
away from the original manufacturing 
line, or 

ype

– the coating of trailers (including semi-
trailers) (category O)

[The categories of vehicles are 
reproduced in Appendix 2.]

Coating of vehicles (Directive definition):

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, 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 cabin 

– buses, defined as vehicles of categories M2
and M3 in Directive 70/156/EEC 

– trailers, defined in categories O1, O2, O3 and
O4 in Directive 70/156/EEC

[The categories of vehicles are reproduced in
Appendix 2.]

See Section 10 for a list of the VOC emissions to air, water, and waste from the vehicle
coating and refinishing sector, and the sources of such emissions.

Solvent Consumption 

The requirements of these Guidelines only apply to vehicle coating or refinishing activities
at certain levels of solvent consumption:

Consumption (Directive definition):

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;

Reuse (Directive definition):

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.

¶ if solvent consumption is 500 kgs per

year or less, these Guidelines are not 
relevant to you.

¶ if solvent consumption is more than 500
kgs per year, compliance with these 
Guidelines is a legal requirement.

¶ if the process has a capacity to use at least
10,000 kg (10 tonnes) of organic
solvents per year, you need to hold an 
IPPC licence in order to operate. If this is
the case, and you are not already IPPC 
licensed, you must notify the EPA 
immediately. These Guidelines are not 
relevant to you.

To find out how to calculate your solvent consumption go to section 9.3. 
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SECTION 3: NEW OR EXISTING INSTALLATIONS 

There are different requirements under the legislation, depending on whether your 
installation is new or existing.

An existing installation is:

- an installation that is in operation on or before 30 June 2003.

A new installation is:

- an installation that is put into operation on or after 1 July 2003.

In addition to this, if you are an existing installation and you make what is called a 
substantial change to your installation, the part of the installation which undergoes the 
change must either:

- be treated as a new installation, or 

- be treated as an existing installation, provided that the total emissions of the whole
installation does not exceed those that would have resulted had the substantially
changed part been treated as a new installation3.

A substantial change for installations covered by these guidelines is where there: 

- is an increase of more than 25% in emissions of VOCs (those that have a solvent 
consumption of less than 10 tonnes/year – see Appendix 1 for definition of 
“consumption”).

- is an increase of more than 10% in emissions of VOCs (those that have a solvent 
consumption of 10 tonnes/year or more – see Appendix 1 for definition of 
“consumption”).

Also the Local Authority can decide a change is a substantial change if it considers it may 
have significant negative effects on human health or the environment.

3 An example of this situation is as follows (these calculations are detailed further on in these 
guidelines). An existing vehicle refinishing installation annually consumes 380 kg of solids in coatings
and emits 600 kg of solvent. The facility plans to use the reduction scheme and therefore must meet
the following emissions by 31.10.2005: (380 kg solids of solids consumed/yr)(1.8) = 684 kg solvent
emissions.

A substantial change is planned for the facility during the first quarter of 2005 which will increase the
consumption of coatings at the plant by 50%.

If the expansion on its own were treated as a new installation, it would only be allowed emit on
commencement: (190 kg solids of solids consumed/yr)(1.2) = 228 kg solvent emissions. Therefore
total allowable emissions would be 684 +228 = 912 kg solvent.

However, if the same coatings are used in the expansion, i.e. emissions from this expansion are at the
same rate as the existing plant (600 kg solvent from 380 kg solids) actual emissions for the expansion
will be: (600/380 x 190 kg solids) = 300 kgs solvent. Therefore total actual emissions will be 600 + 
300 = 900 kg solvent. Actual emissions from the whole installation are lower than emissions that
would have resulted had the substantially changed part been treated as a new installation (912 kg 
solvent). Therefore it is okay to treat the expansion as an existing facility in this instance.
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SECTION 4: SUMMARY OF LEGAL REQUIREMENTS

This section of the Guidelines gives an overview of the requirements of the legislation for 
vehicle coating & refinishing activities that consume more than 500 kgs solvent and less
than 10,000 kgs solvent per year (see section 2 for more information on such activities).

The following table summarises the requirements, and refers to the relevant sections of 
the Guidelines for more information on each area.

Legal Requirements under the Directive and its implementing Irish Regulations

If you are a vehicle coating or vehicle refinishing installation consuming more than 500

kgs solvent and less than 10,000 kgs solvent per year, you are legally required to: 

Determine if you use solvents with specific risk phrases and meet relevant
requirements (see section 6)

Comply with emission limit values (see section 7) 
OR, comply with a reduction scheme (see section 8)

- from date of commencement for a new or substantially changed installation

- by 31 October 2007 for an existing installation using the emission limit values

- by 31 October 2005 for an existing installation using the reduction scheme 

Register with your Local Authority: (see section 5)

- prior to commencing operation of a new or substantially changed installation

- no later than 31 October 2007 for an existing installation using the emission limit
values

- no later than 31 October 2005 for an existing installation using the reduction scheme 

Demonstrate compliance with the ELVs OR with the reduction scheme to your Local
Authority by drawing up a solvent management plan (including measurement of 
emissions if meeting ELVs); getting an Accredited Inspection Contractor (AIC) to inspect
your operation; and meet the mandatory requirements of section 11 as appropriate:

- ELVs: (see section 7)

- before commencing operation and by the anniversary annually thereafter for a 
new or substantially changed installation

- by 31 October 2007 and annually thereafter for an existing installation

- Reduction scheme: (see section 8)

- before commencing operation and by the anniversary annually thereafter for a 
new or substantially changed installation

- by 31 October 2005 and annually thereafter for an existing installation

Obtain a certificate of compliance from your Local Authority (see section 5)

- before commencing operation of a new or substantially changed installation

- no later than 31 October 2007 for an existing installation using the emission limit
values

- no later than 31 October 2005 for an existing installation using the reduction scheme 
N.B.: Demonstration of compliance and certification must be repeated/initiated where a 
substantial change is made to either an existing or new installation.

If you are a vehicle coating or vehicle refinishing installation and the process has a 
capacity to use at least 10,000 kg (10 tonnes) of organic solvents per year, you are

legally required to: 

Hold an IPPC licence in order to operate. If this is the case, and you are not already 
IPPC licensed, you must notify the EPA immediately. The requirements of these 
Guidelines are not relevant to you.

Note: while considering the implications of these guidelines for your operation you could
also give consideration to relevant requirements under health and safety legislation such
as the Safety, Health and Welfare at Work (Chemical Agents) Regulations 2001 (Statutory
Instrument No. 619 of 2001), and if relevant the Safety, Health and Welfare at Work 
(Carcinogens) Regulations 2001 (Statutory Instrument No. 78 of 2001).
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SECTION 5: REGISTRATION WITH YOUR LOCAL AUTHORITY & CERTIFICATES

OF COMPLIANCE

As a vehicle coating or vehicle refinishing installation with a solvent consumption above 
500 kg per year and at or below 10,000 kg per year, you are legally required to register
with your Local Authority and obtain a certificate of compliance.

5.1 Dates for registration and obtaining a certificate of compliance

NEW (OR SUBSTANTIALLY CHANGED) INSTALLATIONS must be 

registered before commencement of operation and must obtain a 
certificate of compliance before commencement of operation. You will 

not be allowed to start operation until you obtain this certificate.

EXISTING INSTALLATIONS: 

- complying with the requirements of a REDUCTION SCHEME must be 
registered and must obtain a certificate of compliance no later than 

31st October 2005. You will not be allowed to continue operation after
this date without this certificate.

- complying with EMISSION LIMIT VALUES must be registered and 
must obtain a certificate of compliance no later than 31st October

2007. You will not be allowed to continue operation after this date 
without this certificate.

5.2 How do I register? 

Registration involves submitting the following to your Local Authority:

- the registration details, as set out in the 2002 Regulations4 and repeated in Appendix
3 of these Guidelines.

- a report by an Accredited Inspection Contractor (AIC) on compliance or otherwise
with the Regulations. This is called an AIC Report (see below). 

- a fee of €50.

Contact your Local Authority environment section to find out the procedure for 
registration.

5.3 What is the AIC Report? 

It is important to understand that this is a new approach – the onus is on you to get 
inspected annually by an Accredited Inspection Contractor (AIC) - the Local Authority will
not be carrying out the inspections themselves. However they are the competent authority
to enforce these Regulations in the event of non-compliance.

You will need to get an Accredited Inspection Contractor (AIC) to review your operation
and produce a report on your compliance (or otherwise) with the Regulations. This is called
an AIC Report. The cost of having the AIC report prepared must be borne by you.

The AIC Report demonstrates whether or not your facility complies with the requirements
of these Regulations, i.e. if your installation is meeting the Emission Limit Values (ELV)
(see section 7) or the Reduction Scheme requirements (see section 8). This is done using
the solvent management plan (see section 9).

The inspection contractor used to prepare the AIC Report must be accredited by the Irish
National Accreditation Board (INAB) to ISO 17020 for the conduct of inspections to the 
Emissions of Volatile Organic Compounds from Organic Solvents Regulations 2002 (S.I.
No. 543 of 2002).

8
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The AIC report will state why/if compliance is not achieved (major non-compliances). The 
AIC report will also in any event list any minor non-compliances or any observations.

5.4 How often must an AIC Report be submitted? 

An AIC report must be submitted on first registration, and annually thereafter. A fee of 
€50 must be paid to the Local Authority every time a report by an Accredited Inspection
Contractor is submitted.

A report by an Accredited Inspection Contractor must also be submitted if a substantial
change is proposed (see section 3 for a definition of substantial change). A new certificate
of compliance must be obtained before operating the substantially changed facility.

5.5 What must I do before getting an Accredited Inspection Contractor?

You will need to do a certain amount of work before you bring an AIC in to inspect your 
premises. You will need to gather certain information and use this information to prepare a 
solvent management plan. For a list of the information you must gather see Appendix 4.

For information on how to prepare the solvent management plan see section 9. A
spreadsheet has been developed (see www.epa.ie) with record sheets that can be 
maintained by you on computer or can be filled in on paper. The spreadsheet helps
prepare the solvent management plan for you. These record sheets contain all the record 
keeping you will need to show compliance or otherwise with either the reduction scheme 
or the emission limit values.

It is a good idea to carry out a solvent management plan now to see how you compare 
with the ELVs or reduction scheme requirements and if you will need to reduce your 
emissions before the dates shown in section 4. 

Section 11 outlines other mandatory requirements which you must implement covering
containment of solvent, handling of solvent waste, records of training, and records of any 
maintenance.

5.6 What will the AIC inspector look for on the day of inspection? 

The Accredited Inspection Contractor (AIC) inspector may ask for your solvent
management plan documentation in advance of the day of the inspection.

On the day of the inspection, the AIC inspector will:

- review the solvent management plan that you have compiled (as noted already, the 
AIC inspector may ask for this in advance).

- look at each of the items listed in Appendix 4.

- carry out spot checks on the back up documentation for these figures (e.g. invoices,
waste certificates of disposal, etc.). 

- tour areas of the premises relevant to the vehicle coating/refinishing operation – spray 
booths/ovens, paint mix rooms, vehicle preparation areas where solvents are used,
solvent recycling units (where used), paint and thinners storage areas, waste solvent
storage areas, location of booth/oven stack outlets, etc.

- may interview relevant employees – e.g. sprayers, purchasing personnel, etc. 

- review any other back-up documentation – e.g. MSDSs for materials, etc..

It may be the case that a follow up visit is required – this depends on the outcome of the 
inspection and the judgement of the AIC inspector. NB: the National Protocol that the AIC 
inspector will use and which contains the AIC report template is available at www.epa.ie . 

5.7 Where can I find an Accredited Inspection Contractor (AIC)? 

The Irish National Accreditation Board (INAB) will have a list of such Accredited Inspection
Contractors (AICs) (contact Irish National Accreditation Board, Wilton Park House, Wilton
Place, Dublin 2. Phone 01 607 3003 www.inab.ie).

5.8 What is the certificate of compliance?

You cannot start up a new (or a substantially changed) installation without a certificate of 
compliance, or you cannot continue operating an existing installation after the dates 
specified in the table in section 5.1  without such a certificate. Your Local Authority must

9



issue you with a certificate of compliance within 14 days of receiving your AIC report by an
Accredited Inspection Contractor, once it is satisfied that you are in compliance with the 
Regulations.

After obtaining the certificate you must operate in accordance with the Directive and 
Regulations.

If the Local Authority considers that the Regulations are not being complied with, it will
notify you of its refusal to issue a certificate. Enforcement of the Regulations is a matter 
for the local authority.

5.9 How long is the certificate of compliance valid?

The certificate is valid for one year only. You must submit an AIC report by an Accredited 
Inspection Contractor each year to obtain a new certificate.
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SECTION 6: SOLVENTS WITH SPECIFIC RISK PHRASES

6.1 Solvents with specific risk phrases 

There are specific requirements under the legislation for solvents which have been 
assigned one or more of the following risk phrases (a risk phrase is a phrase that describes
the hazards of a substance):

Risk Phrase 

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)

R40 (limited evidence of a carcinogenic effect) and halogenated

There are some solvents contained in the coatings used in vehicle coating and refinishing
which have been assigned one or more of the above risk phrases. For example some 
aromatic hydrocarbon fractions have been classified as R45 (may cause cancer). Some 
paraffin oils have similarly been designated as R45. Both of these solvents can be found as 
constituents of coatings used in the vehicle coating and refinishing sector. These are 
examples only and there may be others.

6.2 Finding out if you use solvents with specific risk phrases 

Information on what risk phrases are assigned to the solvents in use at your facility can be
obtained from Technical Data Sheets or Material Safety Data Sheets (MSDSs). Make sure 
they are European in origin (or at least mention risk phrases). It is also important that
they are up to date as this legislation changes regularly. Such information can also be
found on product containers, but is usually more limited. Your supplier should be able to
provide you with this data.

You should look at the composition on the Technical Data Sheet or MSDS, as the solvent is
only one of several constituents of the coatings.

Alternatively if you know the solvents concerned, a free, searchable database of risk
phrase classifications for approx. 2,500 substances is available at www.the-ncec.com
(Note this database is limited to the 2,500 substances - a solvent not being on it does not 
automatically mean it has no risk phrases).

The European Solvents Industry Group (ESIG) may also be able to provide assistance with
the supply of, or access to the data required, see http://www.esig.org . 

You should do this research for all of the coating/refinishing materials in use at your 
facility and note those which contain solvent with any of the above risk phrases. Note the 
trade name of the coating as well as the chemical name of the solvent. You should also
calculate how much of this solvent you consume per year (see section 9.3 to see how to 
calculate solvent consumption).

If you find that you do not use any solvents with the above risk phrases the rest of this
section is not relevant to you.

6.3 Requirement to replace solvents with specific risk phrases 

You are legally obliged to replace as far as possible the coating/refinishing substances/
preparations that have been assigned risk phrases R45, R46, R49, R60, or R61 as a result
of their solvent content with less harmful materials within the shortest possible time. Note:
there is no legal requirement for halogenated solvents with risk phrase R40 to be replaced
but such solvents are subject to reduced emission limit values.

You can propose measures to replace such materials, your supplier may be a useful source 
of information in this respect. The European Commission may also make recommendations
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for substitution. Where it is not possible to replace these materials, satisfactory evidence
to support this must be documented and provided to the inspector.

Such information will be included in the AIC Report. 

6.4 Requirement to meet ELVs for Certain Discharges

If you do use solvent with one or more of the risk phrases in column A below, you need to 
determine if any emissions from your facility (for example a stack taking air from a spray 
booth/oven) are above any of the mass flows specified in column B below.

If any of these thresholds are exceeded, you need to determine if the concentration of the 
solvent in the waste gases meets the emission limit values specified in Column C below.

If your emissions are below the mass flows, the emission limit values are not applicable to 
you.

A B C

Risk Phrase Threshold mass flow
of the sum of such 

compounds

emission limit value
(mass sum of the 

individual compounds)5

R45
R46
R49
R60
R61

Ó 10 g/h 2 mg/Nm3

R40 Ó 100 g/h 20 mg/Nm3

To determine if the emission limit values are applicable to you (and if so, are they being
met) you will need to carry out monitoring of your emissions. This will involve getting a 
competent/accredited, consulting company to come to your installation and measure the 
concentration of the relevant solvents with the specified risk phrases in the waste gases,
as well as the flowrate of gases being released (see IS EN 13526:2002). These values are 
then combined to determine mass flow.

Where solvent consumption of such specified risk phrase solvents is low you may be able
to infer by mass balance that it is unlikely that the mass flow of such compounds in waste 
gas emissions would exceed the threshold (based on max. solvent usage rates per hour 
and expected waste gas flowrates). In this case measurement may be unnecessary, but 
such assumptions should be fully documented and justified by a competent person.

NB: It should be noted that the reduction scheme cannot be used in place of these 
emission limit values if any of the specified risk phrase solvents are in use and are emitted
at or above the mass flows stated. If they are emitted below these mass flows, these 
emission limit values are not relevant. Note however that section 6.3 remains relevant
even in this case.

5  “mg” means milligrammes of the actual VOC compound(s).
“Nm3” means normal cubic metre of air, i.e. the quantity of air that occupies a volume of 1 cubic
metre at standard conditions. Standard conditions are a temperature of 273.15 K (0 oC) and a
pressure of 101.3 kPa (1 atmosphere).
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SECTION 7: EMISSION LIMIT VALUES (ELVS)

As a vehicle coating or vehicle refinishing installation with a solvent consumption above 
500 kg per year and below 10,000 kg per year, you are legally required to either:

- meet emission limit values (ELVs),

     OR

- comply with the reduction scheme (except for solvents with specific risk
phrases).

This section of the Guidelines outlines the requirements for meeting ELVs. See section 8 
for the requirements of the reduction scheme.

7.1 Emission Limit Values – what are they?

An emission limit value (ELV) sets the maximum amount of VOCs that you are allowed
emit from your installation.

There are different types of ELVs. The two that are relevant to the vehicle coating and 
refinishing sector are: 

- An emission limit value for waste gases: this sets the maximum amount of VOCs that 
may be emitted per cubic metre of air released from stacks (for example a stack 
taking air from a spray booth/oven).

- A fugitive emission value: this sets the maximum percentage of solvent input that 
may be emitted from fugitive sources, i.e. not through main stacks, but from doors,
windows, general building vents, etc. “Solvent input” is different to solvent 
consumption in that any solvent that is recycled is counted every time it is used. As
an example, suppose a vehicle coating company buys in 1000 kg of solvent per 
annum, but half of this is recovered and used again for cleaning operations. This
results in the total solvent input being 1500 kg.

7.2 Emission Limit Values for Vehicle Coating and Refinishing

The emission limit values for vehicle coating and refinishing with an annual solvent
consumption above 500 kg and below 10,000 kg are as follows:

Emission Limit Values in Waste Gases6 Fugitive Emission Value 

50 mg C/Nm3 25% of solvent input7

There is an exemption for existing installations operating existing abatement equipment
(apart from incineration) from meeting the above waste gas ELVs until 1 April 2013. Under 
this exemption, the following limits apply for waste gases until the dates specified:

Type of abatement Emission Limit Values for existing
abatement equipment until 1 April 20138:

abatement equipment (other 
than incineration)

150 mg C/Nm3

It should be noted that the fugitive emission limit values still apply from the relevant
dates.

6  “mg C” means milligrammes of VOCs expressed in terms of their carbon content only.

“Nm3” means normal cubic metre of air, i.e. the quantity of air that occupies a volume of 1 cubic
metre at standard conditions. Standard conditions are a temperature of 273.15 K (0 oC) and a
pressure of 101.3 kPa (1 atmosphere).

7 Solvent input: 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.

8 This exemption is valid only provided the total emissions of the whole installation do not exceed
those that would have resulted had both the ELV and the fugitive emission value for new facilities
been met.
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7.3 How do I find out if I am meeting the Emission Limit Values?

You are legally required to meet the emission limit values (ELVs) from the date specified in
section 4. You need to find out if you are meeting the ELVs and you also must be able to 
prove to your Local Authority via the report by an Accredited Inspection Contractor that
you are in compliance. The way to do this for the emission limit value in waste gases is to
monitor your waste gas emissions (see Section 7.4) and for the fugitive emission value is
to make a solvent management plan (see section 9).

7.4 Compliance monitoring for Emission Limit Values in Waste Gases 

Monitoring of your emissions in waste gases will involve getting a competent, consulting
company to come to your installation and measure the concentration of VOCs in the waste 
gases, as well as the flowrate of gases being released.

It is important that:

¶ The measurements take place on an operational day when vehicle coating or 
refinishing is taking place and where the degree of activity is likely to encompass the 
maximum level of VOC emissions envisaged. Each of the different types of coatings in
use (basecoat, primer, lacquer, etc.) should be covered by the monitoring exercise and 
idle periods excluded (see the excel spreadsheet of sample records for more 
information).

¶ All stacks coming out of your installation that contain waste gases from vehicle
coating/ refinishing are monitored.

¶ The company makes the measurements in accordance with the monitoring
requirements under the legislation (see below). Use a reputable company that is
appropriately accredited by the Irish National Accreditation Board (INAB).

¶ Flowrates of the waste gases (average and maximum) are measured in addition to the 
VOC concentration levels.

¶ You record appropriate operational information on the day the monitoring takes place
in order to:

¶ identify the paints/thinners used during the exercise and the solvent(s) names and
levels contained therein;

¶ scale up emissions in waste gases for the 12 month period;

¶ enable you to the differentiate between emissions in waste gases and fugitive
emissions;

¶ demonstrate monitoring took place during an operational time which is likely to
encompass the maximum level of VOC emissions envisaged.

See the excel spreadsheet of sample records for more information.

¶ You keep a copy of the results as received from the monitoring company.

¶ The recommended method for measurement is used: Continuous Flame Ionisation
Detector Method.  The Standard for the method, IS EN 13526:2002 "Stationary Source
Emissions - Determination of the Mass Concentration of Total Gaseous Organic Carbon 
in Flue gases from Solvent Using Processes - CFID Method".

¶ Solvent specific measuring technology may be required when quantifying specified risk
phrase solvent emissions. Refer to EN 13649 “Stationary source emissions – 
Determination of mass concentration of individual gaseous organic compounds”.

Monitoring Requirements under the Legislation 

Sampling should be carried out over a time period which will be representative of the
operation. 15 minute average measurements should be taken.

Any additional air added to the waste gas for cooling or dilution purposes must not be 
considered when determining the concentration of VOCs in the waste gas.

Note, any waste gas stream which emits more than an average of 10 kg/h of total organic
carbon is required to be monitored continuously.
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Determining Compliance 

The installation shall be considered to comply with the waste gas emission limit value if:

- In the case of periodic measurements, in one monitoring exercise: 

(a) the average of all the readings does not exceed the emission limit values, and 

(b) none of the 15 minute averages exceeds the emission limit value by more than a 
factor of 1.5. 

- In the case of continuous measurements: 

(a) none of the averages over 24 hours of normal operation exceeds the emission limit
values, and 

(b) none of the 15 minute averages exceeds the emission limit values by more than a 
factor of 1.5. 

Length of spraying times, coating VOC content and the waste gas ELV

As a result of the monitoring exercise, you may find in certain cases that you need to 
reduce the length of spraying time in order to meet the waste gas ELV of 50 mg C/Nm3.
This may particularly be the case for coatings with a high solvent content or coatings
containing a solvent with a high measurement response factor (see the excel spreadsheet
of sample records for more information).

The maximum length of spraying time for particular coating type(s) should be determined
as part of the monitoring exercise and incorporated into standard operating procedures.
Relevant employees should be trained on such procedures.

Gun cleaning should not occur in the spray booth, but in dedicated gun cleaning
equipment. This allows recovery of a proportion of the thinners or gunwash for reuse 
rather than all being emitted to atmosphere. Thinners usually have a 100% VOC content 
and if used in this fashion can lead to high emissions.

Solvent from spray gun testing should be collected in a container rather than discharged
into the spray booth filter.

When must I first carry out monitoring and how often?

Existing facilities must carry out monitoring before 31st October 2007.

New or substantially changed facilities must carry out monitoring once normal operations
commence and annually thereafter.

This monitoring must be done on an annual basis, and also if a substantial change has 
taken place.

Where monitoring has shown compliance with the emission limit values and there is no 
abatement equipment in place, subsequent monitoring is not required as long as operating
conditions remain the same.

These monitoring results will be used by the Accredited Inspection Contractor in the 
compilation of the AIC Report. 

Are there any cases where monitoring is not required?

Yes. If you are using the reduction scheme, monitoring of waste gases is not required.
However, you will need to monitor initially to ensure that emissions are below 10 kg/h for 
normal solvents or use a desk top study to determine this. Specified risk phrase solvents
will always require monitoring to be carried out if above the mass flows specified in section
6.4.

Also, if end of pipe abatement equipment is not needed to comply with the legislation,
monitoring of waste gases is not required.

7.5 Compliance with the Fugitive Emission Value 

Finding out if you meet the fugitive emission value involves the generation of a solvent
management plan. See section 9. 
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7.6 What do I do if I am above the Emission Limit Values?

Comparing the emission limit values with current actual solvent emissions will show if a
reduction in emissions is needed, and by when.

If a reduction is required see section 12 for the various management techniques and 
technologies that can be used to reduce emissions. These include using coatings with
lower solvent content, using improved spray application techniques, and improving
operating practices through training.

Monitoring may indicate that particular high solvent content mixtures or those with a high
measurement response factor result in high VOC emissions. If substitution of these 
materials cannot be carried out, you may need to identify these mixtures and put in place
documented procedures/training of operators to reduce the length of spraying time for 
such mixtures to keep below the waste gas ELV value of 50 mg C/Nm3.

If you are operating within the ELVs you may proceed to have an AIC inspection/report
prepared by the due date.
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SECTION 8: REDUCTION SCHEME

As a vehicle coating or vehicle refinishing installation with a solvent consumption above 
500 kg per year and below 10,000 kg per year, you are legally required to either:

- meet emission limit values (ELVs),

     OR

- comply with the reduction scheme. 

This section of the Guidelines outlines the requirements of the reduction scheme. See
section 7 for requirements on emission limit values (ELVs).

Note: the reduction scheme cannot be used in place of ELVs for substances with Risk 
Phrases R40, R45, R46, R49, R60, or R61 which are emitted at or above certain specified
mass flows  (see section 6).

8.1 The Reduction Scheme – what is it?

The reduction scheme simply involves a target for reduced emissions and a plan setting
out the measures that you will take to achieve this target. The reduction scheme is given
as an option instead of meeting the emission limit values (ELVs).

The measures that can be taken to reduce emissions are reductions in the VOC content of 
products used and/or increased efficiency in use of the solids contained within products. 

Requirements under the reduction scheme are different depending on whether you are a 
new installation or an existing installation (to see if you are a new or existing installation
see section 3).

8.2 The Reduction Scheme – how it operates

Under the Reduction Scheme, a target reduction in emissions is calculated as follows:

Maximum Allowed Total Annual 
Emissions

New
Installations

Existing
Installations

Coating Refinishing

Interim On
commencement

By 31.10.2005 (total mass of solids
in coatings

consumed in a 
year) x 0.9 9

(total mass of solids
in coatings

consumed in a 
year) x 1.8 10

Final By 31.10.2004 By 31.10.2007 (total mass of solids
in coatings

consumed in a 
year) x 0.6 11

(total mass of solids
in coatings

consumed in a 
year) x 1.2 12

9 The interim factor of 0.9 for vehicle coating has been calculated (ref. Annex IIB of the Directive)
from (1.5) x (0.4) x (1.5), where

1.5 is the factor assigned to vehicle coating as the emissions that would result if no 
emissions reduction takes place. The Local Authority may adjust this factor for individual
installations to reflect documented increased efficiency in the use of solids.

0.4 is the desired level of emissions for vehicle coating and refinishing after reduction has
taken place (fugitive emission value of 0.25 plus 0.15).

1.5 is the factor used to calculate the interim value.

10 The interim factor of 1.8 for vehicle refinishing has been calculated (ref. Annex IIB of the
Directive) from (3) x (0.4) x (1.5), where

3 is the factor assigned to vehicle refinishing as the emissions that would result if no
emissions reduction takes place. The Local Authority may adjust this factor for individual
installations to reflect documented increased efficiency in the use of solids.

The factors of 0.4 and 1.5 are as per the factors for vehicle coating.
11 The final factor of 0.6 for vehicle coating has been calculated from (1.5) x (0.4), where the origin

of these values is as per the interim factor. 
12 The final factor of 1.2 for vehicle refinishing has been calculated from (3) x (0.4), where the 

origin of these values is as per the interim factor.
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Where ‘solids’ are all constituents in refinishing/coatings materials that become solid once 
the water or the volatile organic compounds are evaporated. The values of 1.8 and 1.2 are 
factors specified by the Directive to estimate the amount of solvent associated with the 
coatings.

Basically, in the interim you are allowed emit 1.8 tonnes of solvent for every tonne of 
solids in coatings consumed, and by the final date you are allowed emit 1.2 tonnes of 
solvent for every tonne of solids in coatings consumed. 

Use of water borne coatings, HVLP guns, operator training, and other techniques as 
outlined in section 12 can help achieve these levels of solvent.

8.3 How to See if You are Complying with the Reduction Scheme 

The following steps should be taken to see if you are complying with the reduction
scheme:

Step 1. Work out the total mass of solids in refinishing/coating materials consumed in a 
year.

Step 2. Calculate your Maximum Allowed Total Annual Emissions for the interim and final
dates.

Step 3. Calculate your actual solvent emissions using the solvent management plan (see 
section 9).

Step 4. By the dates specified, your actual solvent emissions must be equal to or lower
than the Maximum Allowed Total Annual Emissions. Comparison of the two values
will show how much of a reduction in emissions you may need, if any. If your
actual solvent emissions are equal to or lower than the Maximum Allowed Total
Annual Emissions,  then you are operating within the reduction scheme and may
proceed to have an AIC inspection/report prepared by the due date.

See the excel spreadsheet of sample records for more information on each of these steps. 

8.4 How to Make an Emissions Reduction Plan

By comparing the Maximum Allowed Total Annual Emissions and your current actual
solvent emissions (see above) you will have seen how much reduction in your emissions is
needed, if any, and by when.

If your current actual solvent emissions are above the Maximum Allowed Total Annual
Emissions for the interim or final dates, you will need to make an emissions reduction plan
in order to reduce emissions to the required levels by these dates.

The emissions reduction plan should set out exactly what you plan to do, and how much 
you expect each action to contribute to the required reduction in emissions. There is a 
section within the excel spreadsheet of sample records for setting out your emissions
reduction plan (see www.epa.ie or contact the EPA). 

8.5 What can I do to Reduce Emissions?

See section 12 for the various management techniques, products and technologies that 
can be used to reduce your emissions.

8.6 Alternative Reduction Schemes

You are allowed use any alternative reduction scheme to the one outlined above if it is
more suited to your installation, but an equivalent emission reduction must be achieved
and demonstrated.

You should seek the approval of the Local Authority for using an alternative reduction
scheme.
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Section 9: SOLVENT MANAGEMENT PLAN

9.1 Solvent Management Plan - What is it?

The solvent management plan basically works out where all of the solvent you use 
eventually ends up. The reasons for making a solvent management plan are: 

- to find out if you are complying with either the reduction scheme or the fugitive
emission value.

- to demonstrate to the Accredited Inspection Contractor and the Local Authority that
you are in compliance with the reduction scheme or fugitive emission value.

- to help you identify future emission reduction options (and help reduce your costs).

The solvent management plan uses what is called a ‘mass balance’, basically identifying
where solvent goes into a process and where it comes out.

Elements of the solvent management plan are also used to determine if an installation
comes under the scope of this guidance document – i.e. if solvent consumption is  more 
than 500 kgs per year and less than 10,000 kgs per year.

9.2 Solvent Management Plan Terms for Vehicle Coating and Refinishing

The following drawing and subsequent table list the solvents Directive terms used in the 
mass balance for vehicle refinishing.

Any solvent
adsorbed, or 
incinerated

fugitive solvent emissions
through building vents,
windows, doors, etc.

Solvent emissions in
waste gases from
booth extraction

systems

waste
solvent

collected

Solvent
for reuse 
elsewhere

purchased
solvent

solvent reused
on premises

I2

O8

O5

O6

O1

I1 + 

Change
in inventory

O4
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The meaning of each mass balance term is as follows. Those that are relevant to the vehicle coating and refinishing sector are highlighted in 
bold italics. Where to obtain information for each term is also outlined (more information on this is given in Appendix 4 and in the excel
Records Spreadsheet (see www.epa.ie).

Mass Balance Term Relevance to vehicle coating and
refinishing

Where to get information

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

Relevant. The amount of solvent
purchased and used in a year.

Purchase records for all solvent containing
materials.
Also include stock level change:
stocks at start of year minus stocks at end of 
year.

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)

Will not be relevant to every installation.
The amount of solvent collected, recovered
and used again on the premises, e.g. a 
distillation unit for recycling spray gun
cleaning solvent.

This term is only needed if complying with the
ELVs.
Estimate based on distillation unit capacity, the
typical volume of solvent recovered per batch, and 
the no. of batches processed.

Outputs of organic solvents (O): 

O1 Emissions in waste gases Relevant. The  amount of solvent emitted
from oven stacks that is not adsorbed (if 
carbon adsorption present) or incinerated
(if incinerator present). May also include
other emission points such as recyclers.

Obtain via monitoring of the waste gases if
complying with the ELVs or obtain via the solvent 
management plan by difference if complying with
the reduction scheme.

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

Not relevant. There should be no emissions
to water. Water from wet filters (where 
present) should be handled as hazardous
waste.

Not relevant.

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

Not relevant, since only solids remain as 
the coating on the vehicle.

Not relevant.

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.

Relevant. Solvent emissions from areas 
which are not covered by booth extraction
systems, e.g. some drying booths, gun
cleaning station, distillation unit, paint 
mixing & storage area, waste storage area
(containers, rags), spills, etc.

Obtain via the mass balance by difference.
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Continued overleaf.

Mass Balance Term Relevance to vehicle coating and

refinishing

Where to get information

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)

Will be relevant only where such systems
are in place. Can be carbon adsorption,
catalytic incineration, or thermal
incineration. Otherwise this term can be
ignored.

Estimate based on operating hours; average waste 
gas flowrates; measured waste gas concentration
entering incinerator/adsorber; measured waste
gas concentration leaving incinerator/adsorber; &
manufacturer information.

O6 Organic solvents contained in

collected waste

Relevant. Includes waste solvent itself
(e.g. waste gun wash) where it is sent off-
site and materials contaminated with
solvent (waste solids, rags, wipes, empty
containers, etc.). It is important to
distinguish between waste sent for disposal 
and waste sent for reuse (O8), as solvent
sent for reuse will reduce the Consumption
term (see Section 9.3).

Records on weight of solvent waste sent off-site
for disposal. If there is no record of disposal of the
waste by an authorised outlet, no credit will be 
allowed for the waste. Analysis of VOC content of 
any solvent waste sent off-site is required (this
may need to be repeated on a periodic basis).
Representative sampling methods should be used
(see Appendix 5).

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

Not relevant. Not relevant.

O8 Organic solvents contained in

preparations recovered for reuse but
not as input into the process, as long
as not counted under O7

May not be relevant to every facility. Any
waste solvent collected and sent away for
recovery/recycling rather than disposal.
The definition of ‘reuse’ includes use as a
fuel. Do not include any gunwash reused
on the premises but do include gunwash
sent off-site for recovery.

Records on weight of solvent waste sent off-site
for recovery & reuse elsewhere. If there is no 
record of recovery of the waste by an authorised
outlet, no credit will be allowed for the waste.
Analysis of VOC content of any solvent waste sent
off-site is required (this may need to be 
repeated on a periodic basis). Representative
sampling methods should be used (see Appendix
5). It is important to distinguish between waste
sent for disposal and waste sent for reuse, as
solvent sent for reuse will reduce the Consumption
term (see Section 2). The definition of ‘reuse’
includes use as a fuel.

O9 Organic solvents released in other ways Not relevant. Not relevant.
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9.3 Solvent Consumption – How to Calculate it

Follow these steps to calculate your solvent consumption for your installation and see if it is
above the threshold. This calculation can also be carried out in the excel spreadsheet of 
sample records (see www.epa.ie or contact EPA). 

Step 1: What materials are in use?

Draw up a list of all the materials you use in your coating or refinishing operation, from
degreasing of the vehicle surface right through to final finishing and polishing as well as 
equipment cleaning. This will include precleaners, degreasers, wash primers, primers
(precoats), stoppers, primer surfacers, surfacers, body fillers, pore fillers, hardeners, topcoats
or lacquers, basecoats, pigment or colour coats, clearcoats, sealers, extenders, polishers,
thinners, gunwash, and specialist products.

Step 2: Which of these materials contain solvents?

Check invoices, the Technical Data Sheet or the Material Safety Data Sheet (MSDS) to find out 
if there are any solvents present in these materials. If you do not have a Technical Data Sheet 
or an MSDS, contact your material supplier for one. Typical solvents present in these products 
include toluene, xylene, acetone, ethyl acetate, isopropanol, isobutanol, dichloromethane, and
aromatic hydrocarbon fractions, among others. Where solvent is present, note the solvent
percentage in the product. If the percentage is not provided, if a range is given, or you are
unsure if solvent is present or not, ask your supplier.

Also note whether the solvent(s) contained have been assigned any of the specified risk
phrases: R40 and halogenated; R45; R46; R49; R60; or R61. See section 6.1 for more 
information about risk phrases and section 6.2 for information on how to find out if solvents 
have been assigned such risk phrases. 

Step 3: How much of these materials is used?

For the materials you have identified containing solvent, you need to determine how much of 
the product you use in a given year. This consists of purchases and the change in stock level.

Purchase information may be available from your own purchase records, but if you have 
difficulty, your supplier should be able to provide you with this data.  The most recent 12
month period should be used – it does not have to be a calendar year.

It is important to be consistent in the units that you use, for example ‘grammes/litre’ for 
solvent content and ‘litres’ for material consumption. Be careful in the case of waterborne 
coatings: the VOC content can be expressed either including or excluding water, i.e. grammes 
of solvent per litre of material including water, or grammes of solvent per litre of material
excluding water.

Step 4: Take Reuse of Solvent (if any) into Account

As defined under the legislation, solvent consumption is the total input of organic solvents into
an installation minus any solvents that are recovered for reuse. Reuse covers any technical or 
commercial purpose, including use as a fuel, but not waste disposal, for example, gun cleaner
collected and sent off-site to a specialist company for recovery and reuse as a lower grade 
cleaner in another industry. Reuse on-site is implicitly taken into account through reduced
solvent input.

Step 5: Calculate the amount of solvent consumed 

The final step is to fill in the following equation for consumption, using the values calculated to 
give the total solvent consumed per year: 

Consumption: C = I1 – O8

= (quantity of solvents purchased & used as input into the process) - (solvents recovered for
reuse but not as input into the process)
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If above the threshold of 500 kgs per year, the requirements of these Guidelines are 
applicable.

An IPPC licence must be obtained for the use of coating materials in processes with a 

capacity to use at least 10 tonnes of organic solvents per year. Note that it is “capacity”
rather than actual consumption that must be determined in this case. 

9.4 Keeping Records – the Excel Spreadsheet

In order to generate the solvent management plan, you will have to start keeping records on a 
regular basis to help you gather the information you require.

An electronic spreadsheet has been developed (see www.epa.ie or contact EPA) with record 
sheets that can be maintained on computer or can be filled in on paper. The spreadsheet helps
prepare the solvent management plan for you as you input your data. These record sheets 
contain all the record keeping you will need to show compliance or otherwise with the 
emission limit value (ELV) or with the reduction scheme.

Appendix 4 gives a summary list of the information you will have to gather and keep on 
record.

A set of records for a 12 month period must be compiled before you have your first AIC
inspection. This does not have to be a calendar year. Have regard to the relevant dates by 
which certificates of compliance must be obtained in Section 4 in order to commence timely
record keeping, taking into account the time required to have an AIC inspection performed, an 
AIC report compiled, and for the Local Authority to process your registration/issue a certificate
of compliance.

9.5 Getting Information for the Solvent Management Plan Terms 

Appendix 4 gives a summary list of the information you will have to gather and keep on
record. The excel spreadsheet provides more detail on how to obtain this information. A 
summary of sources of information for each of the mass balance terms is also provided in the 
table in Section 9.2.

9.6 Solvent Management Plan - Demonstrating Compliance with the Reduction

Scheme

This section is only applicable if you are using the reduction scheme. Section 9.7 is the
applicable section if you are using the emission limit value compliance route.

In order to demonstrate compliance with the reduction scheme the following calculations
should be made: 

Actual emissions

Actual emissions (O1 + O4) = I1 – O5 - O6 - O8 

Actual emissions (waste gases & fugitive emissions) equals (quantity of solvent purchased &
used as input into the process) less (any solvent incinerated or adsorbed) less (solvent in
collected waste) less (solvents recovered for reuse but not as input into the process)

Note that any solvent recovered and reused on-site is implicitly included in the above
equations since I1 would be smaller due to the reduced need for new solvent.

The excel spreadsheet performs this calculation automatically as you input your data. If using
the paper version of the records, calculation instructions are provided.
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9.7 Solvent Management Plan - Demonstrating Compliance with the Fugitive
Emission Value

This section is only applicable if you are using the emission limit value route. Section 9.5 is the
applicable section if you are using the reduction scheme.

In order to demonstrate compliance with the fugitive emission value the following calculations
should be made: 

fugitive emissions: O4 = I1 – O5 - O6 - O8 - O1 

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

Input: I = I1 + I2 

fugitive emissions as a proportion of the input = O4 / I 

The excel spreadsheet performs this calculation automatically. If using the paper version of 
the records, calculation instructions are provided.
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SECTION 10: EMISSIONS AND SOURCES

10.1 Air

Emissions to air from vehicle coating and refinishing:

Emissions Source

volatile organic compounds Spray booths or ovens, gun cleaning areas, paint
mixing areas, solvent recycling units, paint storage 
areas, spills, fugitive emissions via doors, etc. 

isocyanates Spray booths/ovens & paint mixing area during
use of paint containing isocyanates (where used) 

particulates Paint particulates from spray booths, dust from 
sanding. Removal of old paints containing
dangerous substances. Spent filter material

carbon dioxide Thermal or catalytic incinerators (where present).

oxides of nitrogen Thermal or catalytic incinerators (where present).

10.2 Water 

There should be NO emissions to sewer or waters from vehicle coating and refinishing
operations using solvent coatings under normal conditions.

The emerging use of waterborne paints may result in some emissions to sewer, but 
pretreatment will be required and authorisation to discharge to sewer or waters must be 
obtained in advance from your local/sanitary authority. The source of such emissions would be 
waterborne paint gun washes and spray booth wash waters. Emerging treatment for such 
waste water is chemical flocculation followed by filtration or sedimentation. It should be noted 
that such water would be recyclable.

Accidental Emissions 

There are several areas with a potential to contaminate waters via accidental discharge to 
drains and sewers or onto ground. These include gunwash within the gun cleaning unit,
residues from solvent-containing paint, waste gun cleaner, dirty water from wet filters (where 
used), and wash off residues from paint strippers containing methylene chloride (veteran car 
applications). There should be no open drains or sinks where solvent materials are being
handled or stored. 

10.3 Waste 

Wastes generated from vehicle coating and refinishing, many of which are deemed hazardous, 
can include:

Waste Source

Waste solvent Waste gun wash, waste paint (left over material,
incorrect mixes, out of date material, obsolete material,
etc.)

Materials contaminated
with solvent

rags, paper, disposable wipes, empty containers, solids
from solvent recycler, disposable protective clothing,
used spill kits, solvent laden activated carbon, etc. 

Materials contaminated
with dried paint (with or 
without dangerous 
substances)

spray booth/oven filters, masking tape, empty 
containers, rags, disposable protective clothing,
flocculant from waterborne paint waste water treatment,
water from wet filters and water curtains, etc. 
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SECTION 11: OTHER MANDATORY REQUIREMENTS

Apart from meeting either the emission limit values or the reduction scheme requirements,
and keeping the necessary records to demonstrate compliance, there are other practices
considered mandatory under the Regulations. This section of the Guidelines outlines these 
practices which must be implemented by vehicle coating/refinishing installations. These issues
will be checked by the AIC inspector.

11.1 Solvent Containment

The following containment measures should be implemented to prevent solvent escaping to 
air, water or onto the ground:

- There should be no drains which could be affected by an accidental spillage in the vicinity
of areas where solvent is handled such as the solvent storage areas and waste storage
areas.

- Keep all VOC related containers closed when not in use and during safe/planned
handling/transport around the premises. This includes containers holding or collecting
gunwash, waste, etc. and containers that are half full. Use lids on funnels where in use.

- Keep dedicated closed containers to hold dirty rags or disposable paper that has been 
used to wipe up solvent.

- Keep the number of solvent containing materials stored to a minimum.

- Keep solvent materials stored in a designated area(s) which:

- is ventilated (but do not leave containers open with ventilation on)

- is cool and is away from sources of heat or sparks 

- can be secured against vandals or unauthorised access 

- will avoid any damage from collisions, or spills from trips 

- is away from drains.

See section 12.2 for information on additional containment measures that would be considered
best practice.

11.2 Safe Recovery/Disposal of Solvent Containing Waste 

Collected hazardous solvent waste needs to be handled properly and recovered/disposed of
safely. Records of waste sent off-site must be maintained (such as those in the excel
spreadsheet) together with certificates of recovery or disposal. These will be open to 
inspection.

NEVER allow waste solvent enter any drains, sewers or water courses, or be discarded on the 
ground. NEVER dispose of any solvent materials as part of domestic waste. 

ALWAYS use a company who has the correct waste licence or waste permit and waste 
collection permit. Ask for and retain a copy of their waste licence/permit. Under law, you can
still be held responsible for your waste, even after you hand it over to someone else.

All such wastes should be stored in closed, labelled containers while awaiting
recovery/disposal. All such wastes should be taken off the premises only by a licensed
contractor.

You should keep a written record of the quantity and solvent content of all waste solvent sent 
off-site for recovery and/or disposal.
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Off-site Recovery for Reuse 

Certain solvent wastes such as gunwash can be sent for recovery and reuse in another 
application. At present such facilities are available in Ireland and in the UK. Use licensed
companies only.

Certain solvent wastes which are unsuitable for reuse can be used as a fuel. At present there
are no such facilities available in Ireland. Irish waste management companies utilise overseas 
facilities in several other EU countries and can provide a collection service for these wastes.
Use licensed companies only.

Off-site Hazardous Waste  Incineration 

For certain wastes incineration in a hazardous waste incinerator is the only appropriate
method of disposal (once all reduction, reuse, and recovery options have been exhausted).

Such wastes can include:
- waste solvent (once all reduction, reuse, and recovery options have been exhausted).
- solvent contaminated material (solids from solvent recycler, rags, paper, disposable

wipes, etc.) 
- materials contaminated with dried paint, where such paint contains dangerous 

substances, for example, lead from topcoats or zinc chromate from primers used in 
commercial vehicles (materials could include spray booth filters, masking tape, empty 
containers, rags, etc.)

- wash off residues from paint strippers containing methylene chloride (veteran car 
applications).

At present there are no such incineration facilities available in Ireland. Irish waste 
management companies utilise overseas facilities in several other EU countries and can 
provide a collection service for these wastes. Use licensed companies only.

Landfill or Municipal Waste Incineration

Certain wastes can be landfilled or incinerated in a municipal waste incinerator (at present
there are no such incineration facilities available in Ireland), although it should be noted that it
is ultimately up to the operator of the landfill or incinerator whether to accept a particular
waste or not in line with their licence parameters. 

Such wastes include:

- Two-pack or chemically cured products which have been cured off in an enclosed
chamber, where such products do not contain any dangerous substances. 

- materials contaminated with dried paint, where such paint does not contain any 
dangerous substances (including solvent).

- General municipal type waste.

11.3 Training and Training Records 

Training records must be maintained for all employees involved in spraying, the handling of
solvent containing materials, the operation of solvent recovery units (where used), and the 
handling of solvent containing waste. These records must be open to inspection. Training can
be carried out by a competent person in-house – it does not have to be by a third party.
Relevant new employees should also receive this training on arrival, be supervised during
induction and periodically given refresher training.

The training record documents should include dates of training, what the training consisted of, 
and the employee names and signatures. These records should be retained on file while the
employee remains at these duties and afterwards for at least two years. 

The training should include:

- correct use of spray guns including minimisation of overspray. Any training carried out by 
suppliers for example when new equipment or materials are introduced should be included
in this documentation process.
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- instructions for batch preparation, including correct mix rates for components of coating
products (hardeners, thinners, etc.). 

- avoiding the discharge of paint line & spray gun cleaning solvent directly into the filters
within the spray booth/oven.

- instructions for the correct use of any enclosed gun-wash stations, paint mixing
equipment, electronic scales, solvent recycling unit, or other such equipment.

- handling and storage methods for solvent-containing materials, including keeping all
containers closed when not in use and during handling/transport around the premises.

- waste handling and storage methods including using closed containers to hold dirty rags or 
disposable paper used to wipe up solvent.

- dealing with spills.

- why solvent emissions should be minimised as much as possible.

Remember regular training will also improve your operation as well as reduce solvent use.

11.4 Documented Maintenance Records

Documented maintenance records for equipment such as spray booths or ovens, gunwash 
units, solvent recovery units (where used) must be kept which records the dates and details of 
any maintenance carried out. Maintenance should be carried out by competent persons in
accordance with the manufacturers recommendations.
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SECTION 12: REDUCING EMISSIONS – BEST PRACTICE

This section of the Guidelines outlines the various ways you can reduce your emissions of 
solvent.

These are described under the headings of load minimisation, containment, recovery,
recycling, and abatement, while safe disposal is dealt with in Section 11. This follows the
preferred hierarchy for dealing with emissions and waste.

These techniques are considered “Best Practice”. They are not requirements of the 
Regulations, rather they act as a guide as to how the emissions limit values (ELVs) or the 
Reduction Scheme might be met. This is particularly the case where an operator has
determined that they will not meet the targets given by the emissions limit values (ELVs) or 
the Reduction Scheme. 

Additionally, minimising the consumption of solvent should reduce your costs. 

It should be noted that the principal area for emissions reduction for vehicle coating and 
refinishing is the use of substitute products with lower or no solvent content. 

12.1 LOAD MINIMISATION OR SOURCE REDUCTION

‘Load minimisation’ or ‘source reduction’ involves reducing the actual amount of solvent in use
in the first place. For vehicle coating and refinishing this includes:

- substitute products
- increased efficiency spray guns 
- other increased efficiency application techniques – e.g. rollers
- use of correct mix rates
- worker training/retraining
- improved batch preparation
- use dispensing units for fillers 
- heating paints for spraying – (commercial vehicle coating/refinishing)
- electrostatic assistance in spraying – (vehicle coating only)
- use of spray bottles / disposable wipes for precleaners
- use of precleaners that can be diluted with water
- material inventory and management 

Substitute Products

The principal area for emissions reduction for vehicle coating and refinishing is the use of 
alternative products with lower or no solvent content. 

There are alternative coating products commercially available that are suitable for use in
vehicle coating and refinishing:

- products with low organic solvent content and high or medium solids content (30 - 40%
solvent, and 50 – 55% solvent respectively)

- water based products (10 - 15% solvent). They have the added benefits of better 
application rates and the ability to use water for gun cleaning, but there are still some 
quality problems for some coating types.

Talk to your product supplier.

Current product standards that have been recommended as maximum solvent content are 
shown in the table overleaf (CEPE 1999; EC 2000). The values in brackets show the range of 
solvent content actually available in different product types. 
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Products Solvent Content (grammes
per litre)

Currently
commercially

available

Expected in 
future

gun wash, paint stripper, degreaser 500 - 85013

wash primer . 780

special coatings14 650

(650 – 840)

Wash/etch primer, weldable primers, mordant solution
(galvanised and zinc)

650

(80 - 800)

precoat, primer, surfacer 540

(50 – 540)

250 (by 2007)

primer surfacer, non-sand filler, spray fillers 500

(80 – 540)

Undercoats, plastic primer, wet on wet, 500

(450 - 840)

Multiple layer basecoat 150

Single layer basecoat, clearcoat (high solids) 420

basecoat, clearcoat (water based) (80 – 400)

Topcoat (high solids) 420

(340 – 420)

Topcoat (water based) (50 – 250)

stopper, body filler 250

(60 – 600)

precleaner 200

Topcoat multiple layer base, general metal primer,
adhesion promoter, sealer

150

body wipe, silicon removers, temporary coating
removers/ dewaxing fluids, flatting compounds/
polishers

100

More detailed information on alternative low solvent or water based coatings and their typical
state-of-the-art solvent content can be found in the reference (EC 2000).

13
There are some water-based products available for surface preparation with solvent content of < 200

g/l.
14 Special coatings include single layer metallic/pearl effect, high performance solid colour and clear coats
(e.g. anti- scratch, anti-chip), reflective base coat, textured finishes, anti-slip, underbody sealers, and 
interior finishes.

30



The state of the art in terms of VOC emission reduction for vehicle coating and refinishing is
considered to be the following (EC 2000):

State of the Art - VOC Emission Reduction 

High solids primer or water based primer

Medium solids surfacer 

Medium solids basecoat or water based basecoat 

Very high solids clear

Note that there may be some additional health and safety considerations for some of the 
alternative coatings available, for example ammonia is used as a pH control agent in some 
waterborne coatings.

Change to Increased Efficiency Spray Guns 

Change to high volume low pressure (HVLP)) spray equipment that is more efficient in the
amount of paint needed to spray a given area, i.e. has a higher transfer efficiency. The use of 
such equipment contributes significantly to VOC reduction. For conventional high-pressure, air
assisted spray equipment (3 - 6 bar) only 30% - 40% of paint reaches the surface. For high
volume low pressure (HVLP) spray equipment (typical line pressure about 2 bar) 40% to 50%
of paint reaches the surface. They also offer improved finish quality and reduced paint costs 
due to overspray reduction.

At present there has been limited take up of such equipment by Irish refinishers. The typical
cost of a high quality spray gun is €400 (EC 2000). These spray guns can be connected to the 
existing conventional pressurised air supply systems.

There are also other types of spraying equipment available that offer improved transfer 
efficiency for specific applications:

- airless spray (only suitable for truck repair and coating of large areas). 

- air assisted airless spray (only suitable for truck repair and coating of large areas).

Other Increased Efficiency Application Techniques

Other application techniques with increased efficiency can be used in certain situations, for 
example roller application of coatings for areas that will not be visible such as internal areas
that will not be on display.

Use Recommended Mix Rates 

The majority of coating products are supplied as components to be mixed prior to use rather 
than ready to use. It is important to follow the correct mix rates of the components from the 
supplier/manufacturer. Workers should be trained on this and have correct instructions
available to them.

Worker Training/Re-training

Worker training will help reduce emissions and waste. See section 11. 

Improve Batch Preparation 

The use of an electronic scales can improve the accuracy of batch preparation, and reduce the
amount of waste generated. Such computerised scales also often include information on VOC
content which can be used for generating information for the solvent management plan.

Use Dispensing Units for Fillers 

The use of dispensing units for fillers will give out the exact amount required will reduce 
wastage.
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Heating Paints for Spraying – (Commercial Vehicle Coating/Refinishing)

In the coating of commercial vehicles, heating the coating reduces the viscosity and in turn
reduces the need for solvent thinners. Such viscous materials can be sprayed at lower
atomising pressures, which reduces overspray.

Electrostatic Assistance in Spraying – (Vehicle Coating Only) 

This technique is not suitable for vehicle refinishing as the static electrical charge necessary
can damage the vehicle’s engine management system and other electronic components, and 
the higher temperatures can damage plastic and foam parts. It is used in commercial vehicle
refurbishment for primer and topcoat application. An electrostatic charge is introduced to the 
surface being coated. This attracts the particles of paint to the surface, which in turn improves
the efficiency in the amount of paint that is transferred during spraying.

Use Spray Bottles or Disposable Wipes for Applying Precleaners 

Use spray bottles or disposable wipes for applying precleaners diluted with water or solvent
based precleaners.

Use Precleaners that can be Diluted with Water

There are precleaners available that can be diluted with water instead of solvent for certain
applications. Talk to your product supplier about such products and for advice on dilution rates
and the suitable applications.

Material Inventory and Management 

Keep your stock of materials as low as is feasibly possible. This will reduce material going off 
or out of date and reduce the accumulation of materials you no longer use or that have been 
replaced.

There is commercial software available that calculates material requirements for each job
based on the type of repair and the repair area.

There is also colour matching software available which should reduce waste due to error. 

32



12.2 CONTAINMENT 

Containment basically means measures that stop the solvent escaping to air, water or onto 
the ground. Additional measures to those outlined in Section 11 include:

- premises location

- spray booths

- enclosed gunwash stations

- enclosed dispensing units

- paint mixing equipment

- spill kit

- closed containers

- bunded solvent storage 

Premises Location

It is recommended that vehicle coating or refinishing premises should be at least 100 metres
away from any sensitive receptors like schools, hospitals, and private dwellings (AEPA 2001).

Spray Booths

All spraying should be carried out inside spray booths. These often double as ovens. Typical air
extraction rates are 18,000 – 24,000 m3/hour. One recommended air extraction rate for spray 
booths is 6 m3 per second (CEPE 1999) which is just under 22,000 m3/hour. The typical cost
of a spray booth is €32,000 (EC 2000).

Spray booths should be fitted with filters to remove paint particles. Different types of filters 
are appropriate depending on the paint application rate (AEPA 2001):

Appropriate Type of Filter Paint Application
Rate

Wet Fibre Baffle

More than 4 litres
per hour 

ã
(more or less

continuous use of 
spray booth)

Between 2 and 4 
litres per hour 

ã
(more or less

continuous use of 
spray booth)

ã
(light spraying;

intermittent/a few 
times a week) 

Less than 2 litres
per hour 

ã
(more or less

continuous use of 
spray booth)

ã
(light spraying;

intermittent / a few 
times a week) 

ã
(very small rates
or electrostatic

application)

Where,

Wet: a wet filter, also called a water wash, or a water scrubber. It is NOT the same as a 
water curtain which only acts to keep the spray booth clean.

Fibre: a fibre filter.

Baffle:  fixed or replaceable baffles placed in the ducts acting as a filter.

Filters should be operated and maintained in accordance with manufacturers’ instructions.

Enclosed Gunwash Stations

Spray guns should be washed in enclosed equipment designed for the purpose. Such manually
operated or automated equipment is readily available on the market.
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Enclosed Dispensing Units

There are enclosed containers readily available on the market which can be used for locally
dispensing thinners, precleaners, degreasers, etc.. These can be small plunger cans that 
dispense small amounts of solvents onto a cloth, or containers with sealed nozzles.

Paint Mixing Equipment 

Paint mixing equipment which reduces release of VOCs is available on the market.

Keep a Spill Kit 

It is recommended to keep a spill kit nearby to wipe up any significant solvent spillages. These
typically contain absorbent materials to wipe up the solvent, pads to cover drains, as well as a 
container in which to keep the used absorbent afterwards. There are various suitable kits
available on the market. Workers should be in the use of this spill kit.

Closed Containers

See section 11. Train workers to keep all containers closed when not in use and during
handling/transport around the premises. When you walk around your workplace – how many 
containers of degreasers, precleaners, and thinners are lying around? How many of these have 
their lids off?

The closed lid should be tight fitting. Transfer material out of containers that do not seal
properly, e.g. are damaged or dented.

Bunded Solvent Storage

Best practice for solvent containing material storage and waste solvent storage is a ‘bunded’ 
area, i.e. any spills while they are stored are collected safely. Bunded pallets which facilitate
this are available commercially in various sizes.
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12.3 RECOVERY AND RECYCLING

Recovery and recycling operations relevant to vehicle coating and refinishing include:

- collection of spray gun cleaning solvent for recycling

- use of recovered solvent for spray gun cleaning

- container take back by supplier

- metal container recycling

Collect Spray Gun Cleaning Solvent for Recycling 

The used dirty solvent from spray gun washing is collected and sent to specialist companies
for recycling. Certain larger companies provide solvent supply contracts, where equipment is
provided for recovery and the solvent is taken back for recycling. These companies provide
equipment for solvent based and water based coatings.

Recycling using an off-the-shelf, self-contained distillation unit can also be carried out on-site, 
but this is usually suited to medium to larger facilities.

Use Recovered Solvent for Spray Gun Cleaning

Ask your supplier for spray gun cleaning solvent that has already been recovered from other 
industries and purified/recycled.

Container Take Back by Supplier 

In some cases, coating suppliers may accept back their empty containers. The size of orders 
and distances involved are usually major factors in whether this service is available or not.

Metal Container Recycling 

Empty metal containers can be sent for recycling. Any empty containers with dried paint that 
contains dangerous substances, for example, lead from topcoats or zinc chromate from 
primers used in commercial vehicles, should not be sent for metal recycling.
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12.4 ABATEMENT

Abatement is any piece of equipment that is installed after the spray booth/oven to treat the 
solvent emissions in the wastes gases after they have been generated – so-called end-of-pipe
technology.

Abatement technologies that can be relevant to spray booth or oven emissions from vehicle
coating and refinishing include:

- adsorption of VOC gases 

- catalytic incineration of VOC gases 

- thermal incineration of VOC gases

It should be noted that in small scale operations, abatement can be technically and 
economically unfeasible. Abatement is not typically found in Irish vehicle refinishing
installations.

Note: the 2002 Regulations require any abatement equipment that is installed on or after 1
July 2003 in a new installation, or on or after 1 November 2007 in an existing installation, to
meet the Directive’s requirements.

Abatement technologies that can be relevant to waste water from vehicle coating and 
refinishing using water-borne paints include:

- chemical flocculation of water-borne paints

Adsorption of VOC gases 

This equipment contains an ‘adsorbent’, a material to which the solvent vapours become 
attached. The adsorbent is more often than not activated carbon, which is like charcoal.

After a period of time in operation the carbon becomes saturated, i.e. it cannot adsorb any
more solvent. The canister containing the carbon has to be replaced with a new one. It is
essential that this is done before VOC emission levels rise. The solvent-containing carbon must
be sent off-site for either recovery of the solvent from the carbon or for incineration of the 
carbon.

Adsorption is particularly suited to intermittent spraying operations. It also has lower
installation costs than catalytic converters or incinerators.

Catalytic Incineration of VOC Gases 

A catalytic incinerator can be used to treat VOC gas emissions.

Typical costs to install such systems are reported as €20 per unit air flow (m3/hr) (CEPE 
1999).

This technology is more suitable where there is a steady continuous load of VOCs in the waste
gases. Catalytic incinerators are quicker at reaching the necessary operating temperature than
thermal incinerators. Supplementary fuel may be needed to run the equipment. Paint particles
that get through the spray booth filters can shorten the life of the catalyst.

Thermal Incineration of VOC Gases

This technology uses a burner to destroy the solvent gases by combustion. It should be 
designed to operate at 750 OC and a residence time of 0.5 seconds. 

More suitable where there is a steady continuous load of VOCs in the waste gases.
Supplementary fuel may be needed. There is some opportunity for recovery of heat.

Chemical Flocculation of Water-borne Paints 

This is an emerging technology for treating water-borne paint gun washes and spray booth 
wash waters. Chemical flocculating agents are added and filtration or sedimentation is used to
remove the paint from the water. The water is recyclable.
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APPENDIX 1:  GLOSSARY 

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.

average over 24 hours shall mean the arithmetic average of all valid readings taken during the 
24-hour period of normal operation.

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. 

competent authority for installations which fall under these Guidelines means the county
council or city council in whose functional area the installation is located is the competent
authority.

consumption: 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. 

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;

emission: any discharge of volatile organic compounds from an installation into the 
environment.

emission limit value: 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.

existing installation: in terms of the 2002 Regulations, means an installation that is in
operation on or before  30 June 2003.

fugitive emissions: any emissions not in waste gases of volatile organic compounds into air, 
soil and water as well as solvents contained in any products. They include uncaptured
emissions released to the outside environment via windows, doors, vents and similar
openings.

halogenated organic solvent shall mean an organic solvent which contains at least one atom of 
bromine, chlorine, fluorine or iodine per molecule.

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. 

input: 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;

installation: a stationary technical unit where vehicle coating or refinishing is 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.

mass flow shall mean the quantity of VOCs released, in unit of mass/hour.

normal operation: all periods of operation of an installation or activity except start-up and 
shutdown operations and maintenance of equipment;

new installation: in terms of the 2002 Regulations, means an installation that is in put 
into operation on or after 1 July 2003.
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operator: 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.

organic compound: 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.

organic solvent: 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 plasticiser, or as a
preservative.

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

reuse of organic solvents: 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.

small installation: for vehicle coating or refinishing an installation which has a solvent
consumption of less than 10 tonnes/year.

Specified risk phrase solvents: solvents with risk phrase R45, R46, R49, R60, or R61, or 
halogenated solvents with risk phrase R40. 

standard conditions: a temperature of 273.15 K and a pressure of 101.3 kPa.

start-up and shut-down operations: 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.

substances: 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.

substantial change: for a small installation, means a change of the nominal capacity leading to 
an increase of emissions of volatile organic compounds of more than 25%. for other 
installations, means 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. 

use: the total input of organic solvents into an installation per calendar year, or any other 12-
month period.

varnish shall mean a transparent coating.

volatile organic compound (VOC): 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.

waste gases: 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/hour at standard conditions.

38



APPENDIX 2 CATEGORIES OF VEHICLES FROM DIRECTIVE 70/156/EEC

Category M: Motor vehicles having at least four wheels, or having three wheels when the 
maximum weight exceeds 1 metric ton, and used for the carriage of 
passengers.

Category M1: Vehicles used for the carriage of passengers and comprising no more
than eight seats in addition to the driver's seat.

Category M2: Vehicles used for the carriage of passengers, comprising more than eight
seats in addition to the driver's seat, and having a maximum weight not 
exceeding 5 metric tons.

Category M3: Vehicles used for the carriage of passengers, comprising more than eight
seats in addition to the driver's seat, and having a maximum weight
exceeding 5 metric tons.

Category N: Motor vehicles having at least four wheels, or having three wheels when the 
maximum weight exceeds 1 metric ton, and used for the carriage of goods.

Category N1: Vehicles used for the carriage of goods and having a maximum weight 
not exceeding 3 75 metric tons.

Category N2: Vehicles used for the carriage of goods and having a maximum weight 
exceeding 3 75 but not exceeding 12 metric tons.

Category N3: Vehicles used for the carriage of goods and having a maximum weight 
exceeding 12 metric tons. 

Category O: Trailers (including semi-trailers)

Category O1 : Trailers with a maximum weight not exceeding 0.775 metric ton.

Category O2: Trailers with a maximum weight exceeding 0.775 metric ton but not 
exceeding 3.75 metric tons.

Category O3: Trailers with a maximum weight exceeding 3.75 but not exceeding 10 
metric tons. 

Category O4 : Trailers with a maximum weight exceeding 10 metric tons.

(taken from Council Directive 70/156/EEC of 6 February 1970 on the approximation of the 
laws of the Member States relating to the type-approval of motor vehicles and their trailers,
Official Journal L 042 , 23/02/1970).
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 APPENDIX 3:  REGISTRATION DETAILS

Schedule 4 to the Emissions of Emissions of Volatile Organic Compounds from 
Organic Solvents Regulations 2002 (S.I. No. 543 of 2002)

Registration of an Installation 

1. Name and address of the operator:

2. Address of the installation if different from 1. above: 

3. Is the installation “new” or “existing” or under going a “substantial change” as 
defined in the Regulations?

4. State the activity or activities carried out or proposed to be carried out at the 
installation by reference to Schedules 1 and 2 of the Regulations:

5. Detail the type or types of organic solvent used or to be proposed to be used in
the activity or activities:

6. State the estimated quantity of each type of organic solvent consumed or 
proposed to be consumed annually in each activity:

7. Will abatement equipment be used or is it used currently? If so, briefly describe:

8. Are you employing, or do you propose to employ, a solvent reduction scheme 
under article 7(1)(a)? If so, detail briefly any reduction targets to be achieved:

I am applying to register the above named installation under article 5/article 6 
(delete as appropriate) of S.I. No. 543 of 2002.

Signature…………………………………………………

Date……………………………

Checklist for Registration:

� Registration details (as above) 

� Accredited inspection contractor (AIC) report 

� Registration fee of €50 
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APPENDIX 4:

SUMMARY LIST OF INFORMATION TO BE GATHERED BY VEHICLE COATERS AND
REFINISHERS

The following is a summary list of the information which must be gathered for a period of 12 
months by vehicle coaters and refinishers. It is a summary only - for more detail see the 
excel spreadsheet of sample records. You use this information to compile the solvent
management plan (see section 9) to see if you meet the requirements of the Regulations. The
AIC inspector will then review the solvent management plan and carry out spot checks on the 
back up documentation.

Information to be gathered by vehicle coaters and refinishers for a period of 12 months and 
kept on record prior to obtaining an Accredited Inspection Contractor:

1. Purchases of all coating/refinishing and related materials in the 12 month period,
including back-up invoices.

2. VOC content of all such materials purchased in the 12 month period, and the name of 
the solvent(s) present, including back-up documentation.

3. Solids content of all such materials purchased in the 12 month period, including back-
up documentation. [Note: this is only needed for the Reduction Scheme - not needed 
if meeting the Emission Limit Values.]

4. Identification of coating and refinishing materials that contain solvents with specified
risk phrases (see section 6), including the name of the risk phrase solvent, its
concentration in the material, the risk phrase in question, and where this information
was obtained.

5. Where such risk phrase solvents are in use, information on the amount of such 
materials purchased in the 12 month period.

6. Document plans to replace the substances/preparations that have risk phrases R45, 
R46, R49, R60, or R61 as a result of solvent content with less harmful materials (note 
R40 halogenated risk phrase solvents do not legally require replacement). Where it is
not possible to replace these substances/preparations, document satisfactory
evidence.

7. The weight of every load of solvent containing waste sent off site in the 12 month 
period, where relevant, and the appropriate waste transfer documentation from the 
waste contractor.

8. Evidence as to whether solvent containing waste sent off site (where relevant) in the 
12 month period is sent for recovery or for disposal.

9. An analysis of a representative sample of waste for VOC content, where such waste is
sent off-site for disposal or for recovery. If there is more than one type of waste
solvent stream, separate analysis should be carried out. See Appendix 5 for accurate
sampling methods. This does not have to be repeated annually, only when there is a 
major change in type of materials used, equipment used or operating practices
employed.

10. If abatement is present (for example, carbon adsorption, thermal
oxidation/incineration, etc.), an estimate as to the amount of solvent treated by this
abatement equipment during the 12 month period.

11. The stock levels on the opening day of the 12 month period of: 

a. all coating/refinishing and related materials.

b. solvent levels in the containers of gun wash stations (where present).

c. solvent levels in the containers to and from the on-site recycler (if present).

d. levels of solvent containing waste on the premises.
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12. The stock levels on the closing day of the 12 month period of: 

a. all coating/refinishing and related materials.

b. solvent levels in the containers of gun wash stations (where present).

c. solvent levels in the containers to and from the on-site recycler (if present).

d. levels of solvent containing waste on the premises.

13. A log of the amount of solvent recovered from the on-site solvent recycler (if present) 
during the 12 month period. Analysis for VOC content of this recovered material may 
be needed. [Note: this is only needed if meeting the Emission Limit Values – not
needed for the Reduction Scheme even if an on-site recycler is in use.]

14. Analysis results for VOC emissions in waste gases (VOC concentration in terms of total
organic carbon and gas flowrate) that represent the different type of coatings in use 
(basecoat, primer, lacquer, etc.) and represent the likely maximum level of VOC
emissions envisaged. [Note: this is only needed if meeting the Emission Limit Values -
not needed for the Reduction Scheme; see section 7.4 for other occasions when such 
monitoring is not needed.] 

15. Where VOC emissions in waste gases have been analysed, document appropriate
operational information on the day monitoring is carried out, in order to identify the
paints/thinners used during the exercise and the solvent(s) names and levels
contained therein, to scale up emissions in waste gases for the 12 month period, to be 
able to differentiate between emissions in waste gases and fugitive emissions, and to 
demonstrate monitoring took place during an operational time which is likely to
encompass the maximum level of VOC emissions envisaged. [Note: this is only needed
if meeting the Emission Limit Values - not needed for the Reduction Scheme.]

16. If any emissions of specified risk phrase solvents from your facility are above any of 
the mass flows outlined in section 6.4, analysis results for these emissions in waste 
gases (actual solvent concentration and gas flowrate), including appropriate
operational information to scale up emissions in waste gases for the 12 month period.
[Note: this is only needed if the emissions of such risk phrase solvents are above any 
of the mass flows outlined in section 6.4; it is applicable regardless as to whether you
are meeting the Emission Limit Values or the Reduction Scheme for other solvents.]

17. Where measurement of emissions of such specified risk phrase solvents has not been 
carried out, document and justify why it is considered unlikely that the mass flow of 
such compounds in waste gas emissions would exceed the thresholds in section 6.4. 
[Note: this is only needed if such risk phrase solvents are in use and monitoring of 
their emissions has not been carried out; it is applicable regardless as to whether you
are meeting the Emission Limit Values or the Reduction Scheme for other solvents.]

18. A written record of any training carried out (see section 11.3).

19. A written record of any maintenance carried out (see section 11.4).

20. Be able to demonstrate that the mandatory requirements of section 11 have been 
implemented.

42



APPENDIX 5: ACCURATE WASTE SAMPLING

Sampling of waste and analysis for VOC content is required where waste solvent is being sent 
off-site for recovery or disposal. If there is more than one type of waste stream, separate 
analysis should be carried out. 

Where taking a sample of solvent waste for analysis, it is important that this sample is an
accurate reflection of the drum contents. This is important as the waste drum may contain
different layers and may also contain solids.

Representative samples can be taken by what is known as a drum thief sampler, which
consists of a narrow, hollow, rigid, tube, 6 – 16 mm in diameter, which is open at both ends,
and of a length somewhat longer than the waste drum depth. 

A typical procedure which might be used to get a representative sample using a thief sampler
is as follows:

¶ slowly insert the thief sampler into the drum, allowing it to fill up with sample
material, until the sampler touches the bottom of the drum. 

¶ Seal the open end at the top of the tube, by covering with the thumb or using a rubber 
stopper, and remove the thief sampler.

¶ Carefully discharge the sample into an appropriate sample container (glass or plastic
bottle of about a quarter litre volume with a tight cover – these are usually supplied by 
the company who will perform the analysis).

If your solvent waste contains a lot of solids and is sludgy in nature a more appropriate
sampling device may be a valved drum sampler or a syringe sampler (available commercially).
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