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Council directive 96/61/EC on integrated pollution prevention and control was agreed by the Council
of the European Union on 24 September 1996. i will have far reaching effects on industrial
installations throughout the European Union. This paper summarises the directive’s provisions and
attempts to predict its impact cn wool textile wet processors. The actions being taken by trade
associations to ensure that the guidelines are fair and reasonable are also reviewed.

INTRODUCTION

The Council of the European Union (EU) agreed Council
directive 96/61/EC concerning integrated pollution
prevention and control (the integrated pollution preven-
tion and control (IPPC) directive) on 24 September 1996
[1]. This will have far-reaching effects on industrial
installations throughout the EU and will bring to some
member states concepts of pollution control that are quite
new.

The basis of EU legislation is almost always the national
law of one of its member states. The IPPC directive is quite
clearly based on the UK Environmental Protection
(Prescribed Processes and Substances) Regulations of 1991,
which govern the application of the UK Integrated
Pollution Control (IPC) system [2]. However, there are
differences between the UK and EU legislation that will be
important insofar as implementation within the wool
textile industry is concerned.

Here, the directive’s provisions are summarised and an
attempt is made to predict its impact on wool textile wet
processors. I will also outline the steps being taken by the
European trade associations, Interlaine and Euratex, to
ensure that the guidelines which will be developed for the
implementation of IPPC in the textile wet processing
sector are fair and reasonable.

THE DIRECTIVE

This section is not intended to be an exhaustive review of
the provisions of the directive. Rather, it is an attempt to
select those aspects that are most meaningful and relevant
to textile wet processors, particularly those involved in the
manufacture of wool and wool-blend products.

The directive’s aim is the integrated prevention and
control of pollution from those industrial installations
which are judged to have the greatest pollution potential,
especially if there is potential to pollute more than one

environmental medium (air, water or land). The directive
requires that installations institute a system of control that
will prevent harmful emissions into air, water and soil or,
where prevention is not possible, ensure that emissions
are reduced to a minimum, in order to achieve a high level
of protection for the environment as a whole.

The categories of industrial activity to be controlled are
listed in annex I of the directive. The textile sectors to be
controlled are defined in paragraph 6.2 of the annex as:

Plants for the pretreatment (operations such as
washing, bleaching mercerisation) or dyeing of fibres
or textiles where the treatment capacity exceeds 10
tonnes per day.

This definition appears to include all wet processes carried
out in the textile industry, with the possible exception of
some printing and coating processes (which in any case
are of relatively minor importance in the wool sector).
There is also some doubt regarding the inclusion of
dedicated plants for the chlorine treatment of loose wool
and slivers (see below),

Obligations of the operator

Installations subject to the directive will not be able to

operate without a permit, which must contain conditions

which ensure that the installation is operated in such a

way that:

- All appropriate measures are taken against pollution,
through the application of ‘best available techniques’

~ No significant pollution is caused

- Waste is avoided, recovered or disposed of with
minimum environmental impact

~ Energy is used efficiently

- Necessary measures are taken to prevent accidents and
limit their consequences

- Ifasiteis closed, measures are taken to avoid pollution
risk and return the site to a satisfactory state.
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Applications for permits to operate

Applications for permits must be made by the operator of

the installation to the competent authority and must

include descriptions of:

— The installation and its activities

- Theraw and auxiliary materials and the energy used by
the installation

- The conditions of the site

- The nature and quantities of foreseeable emissions into
air, water and land, and identification of any significant
effects that these emissions could have on the
environment

- Technology and techniques proposed for preventing or
reducing emissions

— Measures for the prevention of recovery of waste

— Measures proposed for monitoring emissions.

Conditions of the permit
The permit must contain emission limit values for all
significant pollutants, especially the categories of pollutant
listed in annex III of the directive (discussed later). The
limit values will be based on what can be achieved by the
application of best available techniques, but no specific
techniques or technologies will be prescribed for preven-
ting or reducing emissions. The technical characteristics of
the installation, its geographical location and local
environmental conditions may be taken into account in
the setting of emission limit values. In other words, the
limit values for installations carrying out the same
industrial activity may vary according to circumstances.
Alternatively, member states may opt to control some
categories of installation by the application of ‘general
binding rules’ — conditions which apply without site-
specific variation across a whole industrial sector or sub-
sector.

Best available techniques

This term is defined in the directive as follows:

- ‘Best’ means most effective in achieving a high general
level of protection of the environment as a whole

- ‘Available’ means developed on a scale which allows
implementation in the relevant industrial sector, under
economically and technically viable conditions, taking
into account costs and advantages

- ‘Techniques’ includes the technology used and the way
in which the installation is designed, built, maintained,
operated and decommissioned.

Environmental quality standards

The environmental quality standards referred to in the
directive are those set out in community legislation and
contained mainly in ‘daughter’ directives of the
Dangerous Substances directive of 1976 [3]. These
daughter directives set environmental quality standards
for cadmium, mercury and certain organochlorine
compounds, including some organochlorine pesticides. If
environmental quality standards cannot be met by the
application of best available techniques, then the directive
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requires that ‘additional measures... shall be required in
the permit’. Just what form these additional measures
might take is not specified.

Priority pollutants
Annex III of the directive contains lists of substances and
categories of substance ‘to be taken into account if they are
relevant for fixing emission limit values’. This is taken to
mean that emission limit values for these substances must
be set in permits if it is likely that they will be emitted in
significant quantity by the permitted installation. Lists are
provided for emissions to air (Table 1) and water (Table 2)
but not land.

In certain cases, where a need is identified, community-
wide emission limit values may be set by the Council,
acting on proposals from the Commission.

Compliance monitoring

Operators of regulated installations will be required to
carry out their own monitoring for compliance with the

Table 1 Main polluting substances: air

Sulphur dioxide and other sulphur compounds

Oxides of nitrogen and other nitrogen compounds

Carbon monoxide

Volatile organic compounds

Metals and their compounds

Dust

Asbestos (suspended particulates, fibres)

Chlorine and its compounds

Fluorine and its compounds

Arsenic and its compounds

Cyanides

Substances and preparations which have been proved to possess
carcinogenic or mutagenic properties or properties which may affect
reproduction via the air

Polychlorinated dibenzodioxins and polychlorinated dibenzofurans

Table 2 Main polluting substances: water

QOrganchalogen compounds and substances which may form such
compounds in the aquatic environment

Organophosphorus compounds

Organotin compounds

Substances and preparations which have been proved to possess
carcinogenic or mutagenic properties or properties which may affect
reproduction in or via the aquatic environment

Persistent hydrocarbons and persistent and bioaccumulable organic
toxic substances

Cyanides

Metals and their compounds

Arsenic and its compounds

Biocides and plant health products

Materials in suspension

Substances which contribute to eutrophication {in particular nitrates
and phosphates)

Substances that have an unfavourable influence on the oxygen
balance (and can be measured using parameters such as BOD and
COCD)




conditions of their permit and to report the results
regularly to the competent authority. Incidents or
accidents affecting the environment must be reported
without delay.

Public access to information

The public will be given access to applications, permits
and monitoring results. Access to applications must be
provided in sufficient time for the public to comment on
them before the competent authority determines the
permit conditions.

Timetable for implementation

The directive entered into force on 30 October 1996, the
20th day following its publication in the Official Journal of
the European Communities. Member states are given three
years in which to transpose the directive’s provisions into
national law. Eight years thereafter, all existing instal-
lations must be operating fully within the requirements of
the directive. From the date of transposition into national
law, the operators of existing installations must inform the
competent authority of any substantial changes and these
changes will be allowed only under a permit. New
installations will also be required to have a permit.

BATRef documents

The European Commission has set up an IPPC
Information Exchange Forum to ensure a high level of
information exchange on what constitutes best available
techniques in the regulated industry sectors. All member
states are represented on the forum; industry is
represented by the Union of Industrial and Employers’
Confederations of Europe (UNICE) and non-
governmental environmental organisations by the
European Environment Bureau. The Commission has also
set up technical working groups of experts to advise on
best available techniques. It has charged one of its
institutes, the Institute for Prospective Technological
Studies (IPTS) in Seville, Spain, with providing support to
technical working groups in the preparation of best
available techniques reference (BATRef) documents for
each category of industrial activity which will fall under
IPPC. Staff from regulatory bodies in member states have
been seconded to the IPTS to carry out this work. The
BATRef documents will be highly detailed and will
obviously be very influential in determining permit
conditions and therefore the impact of the directive on the
industry sectors concerned. The Information Exchange
Forum will comment on the BATRef documents.

Most of the European trade associations, including
Interlaine (wool textiles) and Euratex (textiles and apparel)
have decided to make ‘pre-emptive’ inputs to technical
working groups and the IPTS, giving industry views on
best available techniques. A great deal of work is involved
in the preparation of the industry’s ‘best available
techniques’ concept documents, and the IPTS has
indicated that industry participation in the development
of best available techniques is welcome.

SOME ISSUES YET TO BE DECIDED

Site-specific or general rules on emission standards

As is the case with all EU directives, the IPPC directive will
be implemented through national legislation in member
states. In framing appropriate national legislation,
member states are given considerable latitude. National
legislation and its interpretation within individual
member states will no doubt reflect existing national views
on the best means of protecting the environment from
harmful industrial emissions. The extremes of viewpoint
on this issue are probably represented by the UK on the
one hand and Germany on the other.

The UK government is firmly of the view that best
available techniques are, by definition, site-specific and is
comfortable with emission limit values that vary according
to local circumstances and site-specific factors. This is how
the TPC system currently operates in the UK. Since the
directive was derived from UK law, it is hardly surprising
that, for the most part, it advocates this sort of flexible
approach. The UK government’s intention to continue
with this philosophy is made clear in a recent consultation
paper [4], which states, with reference to the BATRef
documents, that:

This does not mean that the reference levels of
environmental performance described in the
Commission’s notes will function as emission limit
values... The final decision of the competent
authority as to what are the best available techniques
will remain, as at present, a site-specific one, taking
costs and benefits at the installation level fully into
account.

However, the directive allows control of ‘certain
requirements for certain categories of installations’ by the
application of ‘general binding rules’ rather than
individual site-specific permits, ‘provided that an
integrated approach and an equivalent high level of
environmental protection as a whole are ensured’.

The system of control that this allows is much closer to
present regulatory practice outside the UK, where control
via sector-wide uniform emission limit values is common.
Germany, for example, already operates best available
techniques-based, sector-wide uniform emission limit
values for control of emissions to water. The limit values
that apply to the textile industry are to be found in annex
38 to the Wastewater Framework Regulations [5].

As already stated, the directive also makes provision for
the setting of community emission limit values for priority
substances in certain cases. The UK consultation paper
comments as follows:

The government believes that such proposals should
be the exception, rather than the rule, since uniform
emission limits are fundamentally in tension with
the site specific approach involved in true integrated
permitting,
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Trivial emissions

One of the concerns expressed in the UK consultation
paper is that the directive allows no provision for
exemption from IPPC of installations whose emissions are
trivial. Consequently there is concern that this might lead
to instances where installations must be controlled under
the directive’s provisions although their capacity to cause
pollution is not particularly significant. Many of the large
textile dyeing and finishing plants which will be caught by
the legislation might well fall into this category.

The government rightly points out that the real concern
for such installations is the cost of the control regime itself.
Certainly the work involved in preparing an IPPC
application will be considerable and will cost many
thousands of pounds in time and in expenditure on the
measurement of emissions. No company should be
expected to bear such an expensive bureaucratic burden
unless worthwhile environmental improvement will
result. The application of general binding rules in the UK
might be one way to reduce this burden, although this
would mean an important departure from normal UK
regulatory practice, especially insofar as emissions to
water are concerned.

Definition of ‘treatment capacity”

The directive’s definition of textile installations to be
regulated includes only those installations whose treatment
capacity is more than 10 tonnes per day. However, the
directive does not specify how treatment capacity is to be
assessed. Many textile wet processing plants operate one
shift, with overtime working if necessary. Others work a
three- or four-shift system. The actual production volume of
plants with similar equipment might therefore be quite
different. It may variously be claimed that capacity is
determined by the capabilities of the available machinery,
working 168 h per week, by numbers of staff and hours
worked, or even by the ability to attract business. The only
reasonable way to define capacity might well be on the
basis of actual production in the previous year.

Sectoral affordability

UK IPC decisions take into account the balance between
the cost of measures which might be taken by an in-
dividual regulated company to improve its environ-
mental performance and the value of the environmental
benefit that would result. Marginal benefits must exceed
marginal costs. The affordability of the costs involved for
the companies in the sector in question is also taken into
account and this is related to the profitability of the
sector as a whole, but not to the financial position of
individual companies. The IPPC directive allows all such
factors to be considered in decisions on best available
techniques.

The UK government now wishes to examine the
possibility of retaining the cost-benefit element in
decisions on best available techniques, but abandoning
the sectoral affordability criterion. This is unlikely to be to
the benefit of textile wet processing companies.
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IMPACT ON THE WOOL TEXTILE
INDUSTRY

Which textile plants will be subject to IPPC?

At present, IPC in the UK is applied to only two sub-sectors
of the wool textile industry — the raw wool and hair scourers
and four companies carrying out continuous chlorine treat-
ment of loose wool, slivers and fabrics. The second group of
companies was brought into IPC under a process definition
which was intended to apply to chemical manufacturing
processes using chlorine or other halogens [6].

Wool dyers and finishers have gained exemption from
IPC by demonstrating to the satisfaction of the regulatory
bodies (the Environment Agency in England and Wales;
the Scottish Environmental Protection Agency in Scot-
land) that their emissions of priority substances
(prescribed substances) into water are below the de
minimis levels specified in an amendment to the
regulations [7].

Under the European directive, there is no provision for
exemption on the grounds of triviality of emissions. All
textile wet processors with the capacity to treat more than
10 tonnes of fibre per day will be subject to IPPC. This
means that some of the larger dyehouses, presently
exempted from IPC in the UK, will be regulated under
IPPC, from 1999 onwards, and the same will be the case in
other EU member states. Many of these larger dyehouses
serve the carpet industry.

There are several wool and hair scourers in the UK that
scour less than 10 tonnes of fibre per day. Whether these
companies will be subject to IPPC will depend on the
definition of treatment capacity. Since even in a scour of
1 m width, more than 10 tonnes of fibre might be
processed if the machinery is being operated 24 h a day.
But if machinery is not operated continuously production
may be less than 5 tonnes per day. If the definition of
capacity is left to decisions made at national level in
member states, it may well happen that such companies
are subject to IPPC in some countries but not in others.

The case of continuous chlorine treatment of loose wool,
slivers and fabrics is interesting. There is nothing in the
chemical industry activity descriptions in annex I of the
IPPC directive which might include these processes, and
three of the four might also lie outside the textile wet
processing definition in the directive: they do not wash,
bleach, mercerise or dye fibres or textiles. There are several
other plants of this type in Europe and, here again, there
may be a lack of even-handedness brought about by
different interpretations of the directive in different EU
member states.

Even if the smaller wool and hair scourers and the
companies carrying out continuous chlorine treatment of
wool are not to be subject to IPPC, the UK government’s
consultation paper leaves little doubt that they will remain
subject to some form of regime permitting adoption of
best available techniques [4]. In the rest of the EU,
however, they may escape the new control system.



Lists of priority substances

What is the relevance of the lists of priority substances to
wool textile processors? IPPC permits will have to include
emission limit values for any of the priority substances
likely to be released in significant quantity from the
regulated installation to air or water. With few exceptions,
emissions to air from wool textile wet processes are not
normally a problem requiring the installation of abate-
ment systems. It might be necessary for regulated
companies to carry out some investigation and
measurement of emissions into air to include in an
application for a permit, but it is considered unlikely that
many sites will require regular monitoring or abatement.

It is important to note that the directive refers to
installations where the industrial activities defined in
annex [ are carried out, so control may be extended to
include activities other than the activity which brings an
installation within the control regime. For example, carpet
yarn manufacturers who are subject to IPPC because they
have a dyehouse with a capacity for processing more than
10 tonnes of fibre per day will no doubt find the regulators
are also interested in the dust produced in carding and in
backwinding,

It is the list of main polluting substances for water in the
IPPC directive that will be the cause of problems for
the wool textile industry. The EU IPPC list is broader than
the list of prescribed substances used for IPC in the UK.
The European list tends to contain categories of
substances, whereas the UK list, for the main part, consists
of single specific substances.

An attempt is made in Table 3 to list the substances that
the wool textile industry might potentially release to water
under headings which correspond with the main
polluting substances for water in annex I of the directive.

Although this list may not be exhaustive, it more than
adequately illustrates the potential for wool textile wet
processes to release polluting substances to water. If UK
IPC practice is followed, applications for permits will have
to include a quantitative report on the releases of these
substances to water in normal and abnormal operating
conditions and an assessment of their environmental
impact. The directive requires applications to include a
description of ‘the nature and quantities of foreseeable
emissions into air, water and land, and identification of
significant effects of these emissions on the environment'.

For the wool textile industry, the most problematic
issues will be pesticides in wool scouring and dyehouse
effluents. For example, hexachlorocyclohexane is still used
to treat sheep in some of the more backward carpet wool
producing areas, while diazinon, propetamphos and
cypermethrin are the most widely used treatments for
external pests on sheep. Mothproofing agents and metal-
complex dyes are other areas of concern.

Whether best available techniques will require regul-
ated companies to install effluent pretreatment plant
before discharge to sewer in order to reduce releases of
these substances is difficult to predict. Much will depend
on the balance of costs and benefits and the regulator’s

Table 3 Main polluting substances for water in annex Il of the IPPC
directive that are likely to be relevant to the wool textile industry?

Organohaiogen compounds and substances that may form such

compounds in the aguatic environment

Organochlorine pesticides in raw wool arising from use as veterinary
medicines or from contaminated pasture or rain water (especiaily
hexachiorocyclohexane, aldrin, dieldrin, DDT)

Organochlorine pesticides in scoured wool arising from incomplete
removal in raw wool scouring

Mothproofing agents (permethrin, eyfluthrin, sulcofuron; all active
ingredients contain chlorine)

Organochlorine compounds arising from treatment of wocl with
chlorine

Chlcrinated carriers used for wool/polyester blend dyeing

Some dyestuffs, particularly but not exclusively yellow shades

Preservatives (biocides) used in processing lubricants

Organophosphorus compounds

Organophosphorus pesticides in raw wool arising from use as
veterinary medicines (especially diazinon, propetamphos,
chiorfenvinphos, dichlofenthion)

Organophosphorus pesticides in scoured wool arising from incomplete
removal in raw wool scouring

Substances and preparations that have been proved to possess

carcinogenic or mutagenic propertiss or properties which may affect

reproduction in or via the aquatic environment

Carcinogenic and mutagenic substances are not likely to be found in
wool textile industry effluents

Certain substances used in the wool textile industry or breakdown
products arising from those substances are suspected of endocrine
disrupting activity; such substances may be held to affect
reproduction (the best-known example concerns metabolites of
alkylphenol ethylene oxide detergents)

Persistent hydrocarbons and persistent and bioaccumulabie organic
toxic substances
Mineral oils used in processing lubricants

Metals and their compounds

Chromium{m) and chromium(vi) from chrome dyeing
Metal complex dyes (chromium, nickel, cobalt)
Copper phthalocyanine dyes

Biocides and plant healith products

Veterinary medicines on raw wool. In addition to the organochlorines
and organophosphates listed above, the following might be found:

Synthetic pyrethroids cypermethrin, cyhalothrin, fenvalerate, delta-
methrin. permethrin, flumethrin

Insect growth regulators (broad-spectrum) diflubenzuron, triflumuron

Insect growth regulator {Diptera-specific) cyromazine

Avermectins and related compounds

Veterinary medicines in scoured wool arising from incomplete removal
in raw wool scouring

Mothproofing agents

Preservatives used in processing lubricants

Materials in suspension

In raw wool scouring, dirt and grease from raw wool

in dyeing and finishing, dirt and precessing lubricants, plus many
minor spurces

Substances that contribute to eutrophication (in particular nitrates and
phosphatss)
Phosphate stabilisers used in peroxide bleaching

Substances that have an unfavourable influence on the oxygen

balance (and can be measured using parameters such as BOD and

coD)

In raw wool scouring: grease and suint

In dyeing and finishing: processing lubricants, dyebath auxiliaries,
organic acids, detergents, etc.

a The remaining categories of poliutants (organotin compounds, cyanides and
arsenic and its compounds) are unlikely to be found in woal textile industry
effluents.
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view on sectoral affordability (where this is allowed by
national legislation). With the exception of hexa-
chlorocyclohexane, there are no community environ-
mental quality standards for any of the priority substances
likely to be emitted to water by the wool textile industry
and the industry is not known to be responsible at present
for any breaches of the environmental quality standards
for hexachlorocyclohexane.

For the other substances listed in Table 3, since there are
no environmental quality standards, there is no question
of conflict arising if ‘best available techniques’ fails to
provide compliance. In the UK, however, there are
national non-statutory environmental quality standards
for all the pesticides listed, for mothproofing agents and
for total chromium. The UK Environment Agency and
Scottish Environmental Protection Agency are becoming
ever more insistent that these standards should be met. It
is unlikely that lack of community standards for these
compounds will result in any relaxation of the UK
regulator’s stance, although it may result in less stringent
emission limit values for pesticides and mothproofing
agents in other member states.

Differences between IPC and IPPC

There are significant differences in emphasis between [PC
and IPPC. Whilst IPC seeks to control emissions of
polluting substances, IPPC has broader ambitions and
seeks to control almost the whole environmental impact of
a regulated industrial installation. Thus, [PPC includes
requirements to use energy and raw materials efficiently,
to avoid waste, to prevent accidents (and limit their
environmental consequences if they occur). It requires
control of noise, vibrations and heat emissions. It also
specifies that when an installation closes down
permanently, the site is returned to a satisfactory state and
does not pose a pollution risk. Presumably, the criteria of
affordability and costs versus benefits will be applied to
most, if not all, of these extra requirements.

Nevertheless, because there is no practical experience of
applying such requirements as these to the textile wet
processing sector, it is extremely difficult, if not impossible
at this stage, to predict what their impact might be.

CONCLUSIONS

For industry and regulators in many EU member states,
the most novel aspect of IPPC will be its concept of site-
specific best available techniques. Best available tech-
niques must be applied by all regulated installations in
order to reduce emissions of priority substances, into ait,
water and land, to a minimum. The concept of ‘best
available technique’ is, in effect, a compromise or balance
between economic cost and environmental benefit. It will
not necessarily lead to fixed or uniform emission
standards for ail companies carrying out similar processes
because the optimum balance will not be achieved at the
same point for all companies.

Regulators are also allowed to take local geographical
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and environmental conditions into account when
determining permit conditions. This is taken to mean that
allowance may be made for the availability of dilution or,
conversely, for the presence of other installations emitting
similar pollutants in the locality. In the first case, emission
limit values might be higher than otherwise permitted. In
the second, emission limit values may be lower.

One aspect of best available techniques-based regul-
atory systems that is often misunderstood is the concept of
minimisation of emissions. The IPPC directive does not
give as much emphasis to minimisation as the UK
Environmental Protection {Prescribed Processes and
Substances) Regulations, often preferring to use the term
‘reduction’ instead. It is nevertheless quite clear that the
directive intends that emissions should be minimised by
the application of best available techniques. Thus,
regulators should set emission limit values at the lowest
levels achievable by the use of best technique, from the
economic and practical points of view, if this goes beyond
what is deemed necessary to eliminate harm in the
environment. The reasoning behind this is that it is the
primary aim of the directive to eliminate emissions of
dangerous substances; reducing or minimising emissions
is only an option if elimination is not feasible.

The impact of the directive on the wool textile wet
processing sector is difficult to predict at present. Much
will depend on the BATRef document for textile wet
processing, which will probably be published towards the
end of 1998. It is vitally important that the industry
participates as fully as possible in the preparation of this
document to ensure that its requirements are achievable.
In this regard, the initiatives of Interlaine and Euratexin
setting up IPPC/best available techniques working groups
to prepare an input to the debate are to be applauded. The
crucial question facing many dyers and finishers is: Will
costly end-of-pipe effluent treatment be required, or will it
be possible to satisfy the requirements of best available
techniques? For example, will careful selection of raw
materials, process chemicals and dyes suffice? Or will
within-process measures such as waste minimisation,
improved control and process optimisation be called for,
or even changes in methods of operating?
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