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EXPLANATORY MEMORANDUM 

Introduction 

In many Member Stat$s approp~late sites for safe"disposal of waste are 
less and less available, so that other solutions must urgently be 
found. Incineration under stringent emission control requirements can 
strongly reduce the volume of waste which needs disposal. In its· 
Resolution of 7 May 1990 on waste policy the Counci I of Ministers sets 
out that waste which cannot be recycled or reused has to be disposed of 
In the most environmentally safe manner. After adoption of two 
Directives on the Incineration of municipal waste in 1989, the Council 
now Invites the Commission to complete its proposals on I-ncinerators 
for industrial waste, as a matter of urgency. 

Although statistics on waste generation are difficult to compare due to 
the lack of a harmonised nomenclature, there is no doubt that hazardous 
waste is generated in alI Member States . and may account for 
approximately 2-20·% of the total waste generated in each Member State. 
The negative effects o~ the environment, In particular the· air­
pollution, caused by the incineration of "non-hazardous" waste being 
already dealt with by the Directives on the prevention and reduction of 
air pollution from new/existing municipal waste incineration plants 
(89/369/EEC and 89/429/EEC), this Directive proposal sets out the 
necessary provisions to prevent or minimize the negative impact on the 
environment resulting from the incineration of "hazardous wastes". 

A· more · integrated approach towards the protect io~ of the environment 
has been put forward by provisions of this Directive proposal ccivering 
not only the air pollution but also the protection of the soil, the 
surface and the groundwater, taking into account existing community 
legislation In thes~ fields. 

Following the Directive 78/319 ·<revised) wastes are considered 
hazardous due to their properties and constituents. Consequently the 
incineration of such wastes may cause harmful- emi·ssions If they contain 
polluting substances listed In Annex II of Council ·Directive 
84/360/EEC, in part I cuI ar organIc compounds. · HC I , HF and heavy meta Is 
or dioxins and furans which are considered highlY dangerous. Given 
this harmful pol luting potential, adequate measures based on the.latest 
developments concern ihg prevent ion/reduct ion techniques must be taken 
to prevent or minimize emissions. 
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Abatement Techniques and Emissions Standards 

However, refer lng only to BATNEEC (• Best Available Technologies Not 
Entailing Excessive Costs) for the purpose of preventing or minimizing 
emissions, which is the case In Councl I Directive 84/360/EEC, would In 
this case appear insufficient, In particular with respect to emissions 
resulting from dioxins, furans and mercury. If BATNEEC alone were 
applied, only those technologies used in plants authorized at least~ 

years ago would be considered. At that time, however, the need to 
minimize dioxins and furans ~missions was not so obvious, nor was the 
appropriate technical equipment to minimize them developed. 

At the other hand, It appears not to be appropr I ate, for the t I me 
being to fix a legally binding emission I imlt value for dioxins and 
furans in the Directive proposal, since it is not possible to measure 
these emissions continously with the measurement techniques currently 
ava i I ab I e. Indeed, it takes some weeks to· obtaIn the resu Its of each 
spot ~heck measurement, and strictly speaking, this result gives 
evidence for the operation of the plant during the sampl lng time only. 
Extrapolating from this result the emission behaviour of a plant 
burning waste of possibly different composition, would not be a 
rei iable method to ensure the respect of a legally binding I imit value. 
Neither would it be appropriate to close down a waste Incineration 
plant on the basis of an analytical result obtained some weeks only 
after having taken the sample. 

Therefore, and while awaiting the development of better mon-Itoring 
methods, the Directive proposal provides for a specific obligation to 
minimize the emissions of dioxins and furans by the most progressive 
techniques and to make every effort not to exceed a guide value of 
0,1 ng Toxic Equivalent/mJ. It may be pointed out that Germany and 
the Netherlands have fixed this value as a legally binding emission 
I imit value. 

Most experts consider that, at the present time, only activated carbon 
filters would be able to reduce dioxin and furan emissions below this 
I imit. Such filters are newly developed and the first one wi II most 
I ikely start operating in a hazardous waste incineration plant by early 
1992; but experience with satisfactory results ·Is already available 
from the treatment of smaller parts of the exhaust gas of waste 
incineration plants. Moreover, these filters are wei I suited to reduce 
the emissions of the other pollutants to a very small amount, In 
particular mercury. This efficiency, as well as the efficiency for 
dioxin reduct ion, is guaranteed by important manufacturers of exhaust 
gas treatment plants. In this respect the Land "Nordrhein-Westfalen", 
in Germany, has already stated in 1990 that activated carbon filters 
minimizing dioxin and furan emissions meet "state of the art" in the 
sense of the German Federal lmmission Control Law. Other reduction 
techniques are already in operation (activated carbon in drifting 
stream processes with baghouse filters) or are sti II under development 
(e.g. catalysts). 
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To protect the environment against pollution resulting from the 
inc I ner at ion of hazardous waste, very st r l·ngent emIssIons I I mIt va I ues 
are set In the Directive proposal. The Commission Is wanting a sign to 
be set for its point of view on an effective environmental protection. 
As far as the I lmlt values have not already been fixed by the 
progressive Dutch "Richtlijn Verbranden 89" and by the German 
"Verordnung Uber Verbrennungsanlagen fUr Abfalle und ahnllche brennbare 
Steffe (17. BlmSchVO), important equipment manufacturers guarantee the 
technical feasibility to meet values even below the limit values set 
out in the Directive proposal. 

The tight limit value for "total organic carbon", which contains many 
known but also innumerable unknown and possibly harmful or even 
carcinogenic substances, can be met If progressive techniques are used 
to ihclnerate the wastes as completely as possible; also dioxins and 

· furans are part of total organic carbon. 

In order to respect the integrated approach towards environmental 
protect ion, the pollutants removed from the exhaust gas by wet 
treatment methods at new plants shal I not be discharged with the waste 
water, but have to be recycled at the site. Heat energy necessary to 
evaporate such waste water can be obtained from the Incineration 
process. itself whi 1st the residues contained in the waste waters and 
the residues resulting from th~ incineration must be disposed of 
according to their nature. Existing plants may still discharge waste 
waters but only after appropriate treatment according to the provisions 
of Directive 76/464/EEC and its daughter directives. 

Dynamic Evolution of Abatement Techniques 

In the ~ast fe~ years, the developments of reduction techniques in the 
field of waste incineration· have progressed so rapidly that more 
stringent e~ission limit values can and have to be fixed. For example, 
the emission limit values of the German TA Luft of 1986 have been 
outstripped by progressive techniques so that, already in 1990, a new 
regulation could enter Into force with I imit values considerably more 
stringent than the 1986 TA Luft-values. The I lmlt for HCI, for 
example, was lowered to a fifth of its previous level. 
Further technical abhievements In this area appear to be possible. 

Therefore, this directive proposa I Intends to preserve and reward the 
dynamism of technical progress, not only by requiring that _stringent 
emission I imit values are respected, but also by requiring the use of 
"recently" dev~loped techniques which are appropriate to prevent 
environmental pollution. For this reason, permits for hazardous waste 
incineration plants may only be issued if at that time all appropriate 
preventive measures against environmental pollution, in particular 
those recently developed, are taken, and If the relevant requirements 
of the Directive are met as a minimum. In this way, it is hoped that 
the development and improvement of en~ironmental protectlbn techniques 
becomes rewarding so that more progressive techniques with lower 
emissions to the environment wi II be used in new plants and some years 
later also in existing plants. 

The modifications required to adapt the directive to the technical 
progress wi I I be adopted in accordance with the procedure laid down in 
the directive. 
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Adaptation of existing Plants 

In order to reduce substantially the environmental pollution caused by 
the incineration of hazardous wastes. It Is Important that all existing 
plants are brought to the standard of new plants within 3 years from 
the date of implementation of this Directive. In particular small 
plants may continue to operate without adaptation during a maximum of 5 
years after that date before being shut down. 

Specific Operating Conditions 

In order to destroy as completely as p_osslble the organic compounds 
appropriate measures have to be taken. particularly In the case of the 
incineration of be~,rrels containing hazardous waste. Operation 
parameters (e.g. temperature. oxygen concentration In the exhaust gas) 
as wei I as co and total organic carbon shall be measured contlnously In 
order to ensure the optimization of the incineration conditions. In 
case of disturbances or breakdowns. add it iona I measures have to be 

. taken to prevent air pollution. Given the strIngent emission llmi t 
values, correspondingly low concentrations of certain pollutants must 
be measured continously.by·means of high quality measurement equipment 
and appropriate reference measurement methods for the ca II brat ion of 
this equipment. The maximum confidence intervals laid down shall 
guarantee comparable measurement results within the Community under 
~ealistic operating conditions. 

In order to achieve as complete an incineration as possible, which is 
necessary to meet the emission limit value for total organic carbon, an 
appropriate design of the incinerator and/or appropriate pretreatment. 
including mixing of the wastes, is necessary, In particular for the 
Incineration of barrels. This measure should not cause much higher 
costs for new plants; for existing plants, it will depends on the 
individual case. Also the addition of oxygen In the case of the 
lnclneration of unopened barrels may be financially rewarding because 
this measure may well allow the capacity of burlnlng barrels to be 
raised. 

Specific importance is to be given to the del Ivery and reception of the 
hazardous wastes at the site. The knowledge of the properties and 
constituents of the wastes makes it easier to control the Incineration 
and the emissions therefrom, so that variable but no unexpected waste 
compositions nor unauthorized wastes are being burnt. Measures to 
avoid or minimize harmful emissions resulting from the Intermediate 
storage and pretreatment, including mixing of the wastes, have to be 
taken. 

Hazardous Waste Incineration in other Plants 

As a matter. of principle, one should not I imlt the Incineration of 
hazardous waste to specifically designed installations, provided that 
appropriate precautions are taken in such a way that the same 
environmental protection is guaranteed. 
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Therefore, the Incineration of hazardous waste as additional fuel In 
plants not solely destined to this purpose is only permitted If this 
does not cause higher emissions of polluting substances. 

However, since the exhaust gas volume resulting from this Incineration 
is only a part of the total exhaust gas volume, It Is difficult to 
measure the diluted emissions which may contain dioxins and furans as 
we I I as many other dangerous or even cancerogenIc substances. It may 
become impossible if the additional waste incinerated accounts for only 
a very smal I percentage of the total exhaust gas volume, although for 
that percentage the limit values may have been exceeded several times. 
In this case the plant would take the role formerly played by the North 
Sea for hazardous wastes burnt at sea. It Is unlikely that It could 
fulfi I I alI conditions laid down for exclusive hazardous waste 
incineration plants, in particular the obi igations concerning the 
oxygen content after the last injection of combustion air and the limit 
values for CO. 

For this reason, a minimum quantity of dangerous wastes being burnt as 
additional fuel has to be set so that variations In the exhaust gases 
become measurable and the respect of the main provisions of the 
directive proposal can be ensured .. To _this end, the amount of the heat 
released resulting from such additional incineration of waste is set to 
at 1 east 10 % of the tot a 1 · heat reI eased. Be low this thresho I d a II 
provisions of this directive proposal wi II apply, as well as In the 
case where the heat resulting from the incineration of additional 
hazardous waste amounts to more than 40 % of the total heat released, 
because then the main purpose of the plant is considered to be the 
incineration of hazardous wastes. For any incineration of dangerous 
wastes as additional fuel, appropriate emission I lmlt and guide values 
must be· evaluated on the ratio of the exhaust gas volumes resulting 
from the incineration of either the hazardous wastes or the authorised 
fuels only. 

When issueing a permit for such an incineration, the competent 
authority may grant exemptions concerning the percentage requirements 
during a period not longer than 6 months after starting such an 
incinertion 

lnf6rmation and Reporting 

As this directive proposal requires the national competent authorities, 
when issueing or reviewing incineration permits, to check if all 
preventive measures - in I i ne with techn i ca I progress - have been 
taken, it is of high interest to each Member State and the Commission 
that information on techniques concerning the incineration of hazardous 
wastes and the prevention or minimization of harmful emissions to the 
environment is generally available within the Community. 

To this end, the Commission assisted by a Committee shaJ I annually 
submit to the Member States a summary report on the progress in 
emission control techniques already implemented and any further major 
technical developments in this field. Member States shal 1 ·ensure that 
the summary reports are disseminated to their competent authorities. 

Public information on the incineration of hazardous waste and the 
emissions therefrom is ensured by procedures provided for in Community 
I aw (impact assessment to be carried out before granting the permit} 
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and the results of monitoring which have to be made aval table to the 
public. 

Reporting on the general Implementation of this directive shall be 
carried out according to the procedures laid down In article 5 of the· 
Directive on standardisation and rationalisation of reports on the 
implementation of certain directives relating to the environment 
91/692/EEC. 

Cost Aspects 

The very stringent provisions which must be fulfilled to build and 
operate a hazardous waste incineration plant impl les an Increase in the 
investment costs. The rise In costs, however, should not be valued on 
the basis of a comparIson between the weakest technIques used In 
several existing plants and those techniques necessary to meet the 
provisions of this Directive proposal. Rather the existing plants with 
an acceptable standard of environmental protection should be taken as a 
reference. In this respect, one may refer to the equipment necessary 
to m1 n 1m 1 ze em iss ions of d lox Ins and furans to 0,1 ng Tox lc 
Equivalent/m 3 and of mercury to 0,05 mg/m 1 and which most 
plants do not possess yet. Besides an exhaust gas treatment train, at 
least consisting of a very efficient dust removal and scrubbing or 
equivalent measures, an activated carbon fi Iter or an equivalent 
equipment Is necessary as an additional measure to minimize in 
particular the emissions of mercury and dioxins. 

A cost estimate (site excluded) Is given below for the example of a 
combination of progressive techniques required as a minimum to meet the 
provisions of the Directive; combinations of other techniques can give 
comparable results. The estimate Is mainly based on 1988 prices for a 
rated annual capacity of two times 55 000 tons (two incineration 
I ines): 
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MECU 

2 rotary kl Ins with after-burner chamber 10 

2 steam boilers 9 

2 exhaust gas treatment trains consisting 
mainly of: dry electrostatic precipitator (dust 
concentration at outlet < 30 mg/m3), two-stage 
wet scrubber. condensation of water vapour. 
wet electrostatic precipitator 24 

Equipment to evaporate about 225 000 t/a 
waste water Including rain water (contaminated) 
and cleaning water 37 

Reception. laboratory. Intermediate storage 
Including transportation equipment at site 17 

Service facilities with energy generation 7 

Electrical equipment 10 

Control equipment 10 

· MECU 

Bui I dings and Infrastructure 37 

2 activated carbon filters for an exhaust gas 
volume of about 50 000 m3/h each deduced from 
offers of important manufacturers In 1990 9 

TOTAL 170 

Contingencies (10%) 17 
Interest during construction (10% averaged 
over 3 years) 28 

215 MECU 

Specific investment 1950 ECU/t*y 
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The cost per ton of hazardous waste incinerated in this plant may be 
estimated under the following assumptions 

-depreciation period of the plant 
- interest rate 
- instalment rate 
- personnel (40 ooo ECU/y each on average} 
- annual load factor 

-operating cost 
- personnel 
- capital cost 

TOTAL 

10 years 
10% 
16,28%/y 

220 
80% 

190 ECU/t 
100 ECU/t 
390 ECU/t 

680 ECU/t 

If there were only one incineration line with the double capacity; the 
cost cou I d be lowered considerably. Add It iona I cost shout d be taken 
into account if a treatment of the residues would be necessary at the 
site. 

To update existing plants, one or more of the above-mentioned measures 
or comparable measures must be taken. A cost estimate can be deduced 
from the amounts given above. The updating costs depend, however, on 
the effectiveness of the measures already taken to protect the 
environment from pollution resulting from the incineration of hazardous 
wastes. 
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Legal basis 

The legal basis proposed for this Directive is Article 100A of the EEC 
Treaty. 

Article 100A has as an/its objective the approximation of national 
legislation which might affect the establishment and functioning of the 
internal market. 

Differing technical standards which apply to incineration plants for 
hazardous waste, seriously influence the incinerating activity, in 
particular with regard to the costs which arise from the nature of the 
technical standards imposed and the level of environmental protection 
herewith ensured. 

The current differences in national provisions applicable to the 
incineration of hazardous waste, and in some cases the absence of such 
provisions, are consequently I iable to distort competition, affect the 
free movement of goods in the internal market and give rise to 
differences in the protection of health and environment. 

It is therefore the aim of this Directive proposal to provide for 
harmonized measures and procedures in order to prevent and minimize as 
far as possible the effects to human health and the environment 
resulting from the incineration of hazardous waste, ensuring a high 
level of environmental protection in alI ~ember States, and at the same 
time impeding the risk of a flow of waste towards lower cost 
incineration plants due to Jess strict environmental standards. 

The provisions of this Directive 
concerning the operating conditions 
considered necessary to ensure such 
protection and need to be adopted and 
while respecting the principles of 
competition. 

proposa I, In part I cuI ar those 
and emission limit values, are 
a high level of environmental 
implemented by the ~ember States 
the internal market and free 

Finally, it is part of the Commission's view that, for an integrated 
implementation of its waste poi icy, its implications and likely effects 
on the internal market necessarily need to be taken into account. 

For these reasons, it is considered necessary to adopt standards at a 
high level of environmental protection, that wit I be implemented in al r 
~ember States, as a measure to : 

a) prevent or minimize environmental damage which may be caused by the 
incineration of hazardous wastes, and 

b) impede the flow of waste towards lower cost incineration plants due 
to less strict environmental standards, as this would seriously 
affect the principle of free competition as wei I as 'to 

c) promote and ensure a reduction of waste· movements within the 
Community, according to Counc i I DIrective 91 /156/EEC of 18 ~arch 

1991 amending Directive 75/442/EEC on waste(1). 

(1) OJ No L 78, 26.3.1991, p. 32. 
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Short Explanation to the Articles 

Article 1 

As indicated in the 4th Action Programme on the Environment, the aim of 
this Directive is to prevent or minimize emissions resulting from all 
incineration of hazardous wastes which may be harmful to the human 
health and alI environmental media. 

Article 2 

The definition of hazardous wastes covers only those wastes which are 
considered hazardous by the DIrect I ve on hazardous waste (rev I sed). 
This implies that, without spelling It out explicitly, this directive 
does not cover the cremation of human corpses. Also, the definition 
does not mean that the wastes must be burnt. Excluded from the scope of 
this article are municipal wastes and some combustible liQuid wastes 
which cannot cause the specIfIc harmfu I emIssIons resu It I ng from the 
incineration of hazardous wastes due to their characteristics and 
constituents. Where waste oils as defined In Council Directive 
75/439/EEC are incinerated, and If the waste oil treated Is considered 
hazardous by the Council Directive on hazardous wastes, the 
incineration must take place In accordance with this Directive. If the 
waste oi Is are not considered hazardous, they may be Incinerated in 
accordance with the provisions of Article 8 of Council Directive 
75/439/EEC. 

Not only specific technical equipment to Incinerate hazardous wastes Is 
considered to be an Incineration plant, but In principal also any plant 
burning such wastes as a fuel. This comprehensive definition ensures 
that the aim of the Directive Is respected by every plant whenever 
hazardous wastes are Incinerated, without prejudice to the specific 
previsions laid down In Article 3, paragraph 4. 

Article 3 

The first 3 paragraphs contain the conditions under which a permit to 
operate an incineration plant may be granted. In order to take Into 
account the dynamic technical development of reduction techniQues, the 
permit may only be ~iven if all appropriate measures against 
environmental pollution have been taken, and If the provisions of the 
Directive are met as a minimum. In this way, It Is ensured that the 
recently developed technical measures shall apply as soon as possible 
to new incineration plants and, having regard to the period set by 
articles 14 and 15 also to existing plants. 

The incineration of hazardous wastes as an additional fuel In plants 
not sole I y destined for incineration may cause add It lona I emlss ions 
which cannot be measured due to the important dilution of the total 
exhaust gas volume, even if their concentrations are very much higher 
than allowed by the Directive. Moreover, some conditions of Article 7 
destined to achieve as complete an incineration as possible cannot be 
fulfilled: e. g. the CO concentration as an Indicator for such 
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an incineration is far ·exceeded by cement kilns. For these reasons, It 
must be ensured that any changes 1 ikely to occur in the emission 
concentrations of the regulated pollutants are so large that they can 
be measured. This Is considered possible If the heat released 
resulting from the additional Incineration of waste amounts to at least 
10X of the total heat released; below this threshold, the whole 
Directive has to apply to the operation of such a plant. AI I provisions 
of the Directive shall also apply, If the percentage of the. heat 
released resulting from the additional Incineration of hazardous wastes 
amounts to more than 40% of the total heat released because then the 
main purpose of the plant Is considered to be the Incineration of 
hazardous wastes. 

When lssuelng a permit for such an Incineration, the competent 
authority may grant excemptlons from the percentage requirement for a 
per lod not longer than 6 months after starting such an lnclnerat ion. 
These provisions In combination with Article 8, paragraph 4 and Annex V 
are necessary to ensure that no higher emissions wil I be caused by the 
additional Incineration of hazardous wastes than by the Incineration of 
such wastes In plants built for this purpose only. Taking Into account 
the usually required optimization procedures after start-up of such a 
plant burning additionally hazardous waste, It should be demonstrated 
at the latest six months after starting operation that the provisions 
above are met, otherwise the permit shall expire after that period. 

Article 4 

This article ensures, according to Council Directives 84/360/EEC, 
89/369/EEC and 89/429/EEC, the public· transparency of the authorization 
procedures and of the monitoring results. 

Article 5 

The requirements set In this article (regarding the delivery of wastes 
to the pI ant) are to ensure that characterIstIcs and constItuents· of 
the hazardous wastes are known to the operator of the lnclnerat ion 
plant with a view to control the incineration process and the raw gas 
concentrations, in particular If wastes are mixed at the plant. In this 
respect, Annex TN I provides detal led information concerning the 
practical organisation of the requirements laid down In this Article. 
The keeping of samples for at least 10 days after incineration enables 
the competent authority, in particular in the case of Article 13, 
paragraph 1, to control whether delivery and reception requirements 
have been complied with. 
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Article 6 

During intermediate storage and pretreatment operations, there Is also 
an obi igation to avoid or minimize emissions. More Information on the 
techniques currently in use at this end is indicated In TN I I. 

Article 7 

This article sets general and specific requirements for the design and 
the operation of inclnerat ion plants. Annex TN Ill indicates currently 
avai table technologies. In order to ensure as complete an Incineration 
as possible and to destroy dangerous halogenated organic wastes with a 
mtntmum of dioxin and furan formation, the temperature In the 
combustion chamber must be raised to 12oo·c and the hot gases be kept 
at that temperature for at I east two seconds in the presence of at 
I east 6% oxygen. For nori-ha logenated organIc wastes, the temperature 
may be lower but not less than aso·c. Requirements different from those 
may be authorized, provided that with the use of appropriate 
techniques, the levels of dioxin and furan emissions are not higher 
than those achieved with the regular requirements. 

The hazardous waste feed is not permitted unless the main plant 
operating parameters are within the required I imits. Feeding with 
hazardous wastes must also be prevented if emission I imit values are 
exceeded due to disturbances or failures of the purification devices. 
(The case of technically unavoidable stoppages, disturbances or 
failures of the purification devices is dealt with specifically by 
Article 13.) 

Some hazardous wastes are easier to incinerate completely, therefore 
they may be burnt with a lesser excess of oxygen of 3% at least. 

Dioxins and furans formed during or after combustion are generally 
adsorbed at the fly-ash particles. To minimize the deposit of the 
particles before they enter the dust arrestment plant appropriate 
ducting of the exhaust gases and frequent cleaning of the ducts and 
heating surfaces is required. 

Article 8 

The emission I imit values specified in this article correspond to those 
achievable by the application of the best available techniques for 
emission reduction, they are underpinned by guarantees of equipment 
manufacturers and I imited operating experience at industrial scale. 

Limit values of comparable severity for most of the substances to be 
monitored continuously have already been laid down in 2 Member States 
as far as daily average values are concerned. The short-term I imit 
value averaged over half an hour are tighter than existing n.ational 
legislation but reflect as wei I the current state of achieved 
technology and monitoring capabi I ities. 
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For the specific heavy metals emitted by the plant, a somewhat longer· 
sampling time is required to collect enough material. The gaseous and 
the vapour forms of these substances must be sampled as wei I by 
appropriate methods because the tight I imlt values stipulated cover all 
forms of heavy metal emissions. Such an approach is necessary to render 
environmentally acceptable the Incineration of hazardous waste. By 
using sophisticated (although expensive) analytical equipment, the 
samples taken can in principle be analysed within a few hours so that 
the plant operator Is rapidly aware of any transgression of the I lmlt 
values and may take corrective action. Within this analytical 
I Imitation, the monitoring of heavy metal emissions can be assimilated 
to the true continuous monitoring Imposed by paragraph 1a and b for 
dally average and half-hourly average values for a number of 
po II utants. 

As already stated In the general remarks, the monitoring of dioxins and 
furans is currently only possible by spot checks, requiring long 
sampling times for collecting enough material to carry out the very 
difficult analysis of the various congeners which are toxicologically 
the most relevant ones. 

Experts suggest that a delay of up to two months is necessary before a 
sample can be analysed In terms of quality and quantity. Moreover. 
there are as yet only few laboratories qualified for this task In the 
Member States. 

For these reasons. it is not appropriate to I ay down a I ready now a 
legally binding limit value which can not be properly control led. It Is 
therefore stipulated that the emissions of dioxins and furans shal I be 
minimized as far as possible by progressive techniques and that every 
effort must be made to respect for alI spot checks a guide value of 0.1 
ng/m3. This value is defined as the sum of the concentrations of the 
most relevant congeners of dioxins and furans evaluated in accordance 
with Annex IV (by using the concept of toxic equivalence). 

The incineration of hazardous waste as additional fuel In other tnan 
incineration plants requires the respect of the same I imit values as 
required for specific incineration plants, but the limit values apply 
only to that part of the volume of the exhaust gas resulting from the 
incineration of wastes. The relevant emission limit and guide values 
shall be determined in accordance to Annex V. 

Article 9 

The necassary I icence to discharge waste waters shal 1 set appropriate 
conditions and I imit values to meet the aim of the Directive set out in 
Article 1. 

If pollutants removed from the exhaust gas by wet treatment plants were 
to be discharged with the waste waters, this would be contradictory to 
the aim of the Directive to prevent or minimize emissions to all 
environmental media. For this reason in new plants the discharge of 
waste waters resulting from the cleaning of exhaust gases must be 
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prohibited. Appropriate technical measures are available, for example 
evaporation techniques which can make use of the energy released by the 
Incineration of hazardous wastes Itself. As an additional advantage, 
this measure would also allow to reuse the condensate at the site and 
to save fresh water. 

Insofar as the waste water from exist lng plants contains dangerous 
substances covered by Counc I I DIrectIve 76/464/EEC and Its daughter 
dIrectIves. the II cence will be Issued and the relevant limIt values 
must be fixed according to these directives. 

Preventive measures must also be taken to avoid the discharge of 
contaminated rainwater runoff or contaminated waters resulting from 
accidents (e.g. spillage, fire-fighting). 

Article 10 

The unavoidable residues from the Incineration and also the residues 
from the exhaust gas treatment which contain the pollutants often In a 
more concentrated form must be disposed of In accordance with the 
DIrect I ves on waste and on hazardous waste If there Is no recovery 
possible. Their final disposal should be facilitated by keeping the 
residues separate and by lowering the potential risk of residues 
containing particularly harmful substances through the use of 
appropriate technologies (e.g. recycling of fl Iter dust Into the 
Incinerator, thermal treatment, separation of the harmful substances). 
Closed containers are required In particular to prevent scattering at 
transport and Intermediate storage of pollutants occurring In the form 
of fine dust. 

In line with the policy goals of rational utilization of energy and 
resource management, the heat generated by the Incineration of 
hazardous wastes should not be wasted (as It is still done at several 
plants) but as far as possible used e.g. for the possible evaporation 
of waste waters at the plant or for power generation. 

Article 11 

To ensure that the parameters, conditions, I imit and guide values 
Imposed can be verified, the measurement equipment and techniques must 
fulfi II high technical standards. To this end they must be subject to 
the permit issued by the competent authority. Some guidance is given in 
Annex TN IV. 

The requirements for the measurement equlpments and techniques are set 
out in Annex VI. In particular CEN-standards must be used to guarantee 
uniform measurement results within the Community. As long as such CEN­
standards are not available, national standards may apply. 

To ensure that measurement equipments and techniques for continuous 
measurements meet a high quality, confidence Intervals are Introduced 
and, for the first time, used as quality standards for the measurement 
of the emissions Into the air. To render more comparable the quatlty 
of measurement results obtained with the continuous monitoring 
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equlpments used, these confidence Intervals must be defined as a 
function of the relevant emission limit values. Subtracting the 
confidence Interval from the measured values Is necessary because a 
technically and statistically not avoidable uncertainty of the 
measurements cannot be held up against the operator of the Incineration 
plant. Only on the basis of such corrected values can an appropriate 
comparison with the emission limit values be established In order· to 
determine If these limit values are exceeded or not. 

To ensure that the measurements will be taken correctly an approval of 
the competent authority of the Installation and Its functioning Is 
required. To maintain the correct functioning requires an annual 
surveil lance test as well. 

The requirements for per lodlcal (monthly) measurements must also be 
subject to the permit due to the Importance of the results relating to 
the stringent emission limit values, In particular for heavy metals and 
the guide value for dioxins and furans which are a high potential risk 
to the environment and the human health . Because of the present lack 
of CEN-standards nat lona I requIrements may be fIxed by the competent 
authorities while awaiting the elaboration of CEN-standards In this 
field. 

Article 12 

In order to ensure that the pollution of the environment Is prevented 
as l~ld down In the Directive, It Is necessary to carry out continuous 
measurements of the quantitatively Important emissions as well as of 
the conditions necessary to ensure the appropriate operation of the 
plant and the parameters to standardize the measurement results. 
However, since continuous measurement techniques may not (yet) be 
avai fable for certain substances, periodical measurements shal I be 
carr led out. ThIs Is the case In part I cui ar for em Iss Ions of heavy 
metals, as well as for dioxins and furans. Due to their high potential 
rl.sk to the environment and the human health, periodical measurements 
of these emissions must be carried out monthly In order to verifY 
compliance with the limit values imposed and the guide value to be 
achieved. 

To verify compliance with the limit and guide values and to compare the 
measurement results within the Community the results must be 
standardized at uniform conditions except in the particufar case of a 
pure oxygen atmosphere where specific oxygen conditions must apply. To 
prevent that, as a result of calculations. exhaust gas would be diluted 
It Is not allowed to standardize the measurement results at the imposed 
oxygen levels if the meas~red oxygen content Is lower. 

The 95 X confidence interval of Annex V1.4 Implies that, due to 
statistical reasons, there Is a probabl llty that the I lmit values are 
exceeded by a very small percentage of the short-term values (half­
hourly averages) over the year and the 10-mlnute averages over any 
24-hour period (after having subtracted the confidence Intervals from 
the measured average values). Therefore. on I y 97 % of the short-term 
average values (95% In the case of CO) must meet the limit values .. The 
true short-term values measured wl II follow a log-normal distribution. 
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As the dally averages are determined from a large number of short-term 
values, there will be an eQual number of those values which Is outside 
(above or below the 95% confidence Interval of the limit value) and 
upon averaging the values above will be levelled off. Therefore It can 
be stipulated safely that all long-term limit values shall not exceed 
the corresponding limit values. 

Article 13 

Provisions are reQuired for the actions to be taken In case that 
measured limit values are exceeded. The competent authorities must be 
Informed as soon as poss I b I e and the pI ants sha II not contInue to 
operate until such time as corrective measures have restored the 
compliance with the Directive's reQuirements. 

Plants Incinerating waste as additional fuel must stop the feeding of 
waste when the limit values are exceeded due to disturbances of 
failures of the purification devices, but can continue on their regular 
fuel. 

The maximum permissible period for an abnormal operation causing 
exceedances of the emission limit values of air pollutants Is reduced 
to a fourth of the period permitted In the directives concerning the 
incineration of domestic waste due to the high potential risk to the 
envIronment and human he a It h resu I t I ng from such poI I u t ants. For the 
same reason the emission I imit value for total dust containing in 
particular heavy metals and dioxins and furans is also lowered to a 
fourth and the I imit value for total organic carbon (as given In 
ArtIcle 8) containing a I so d lox ins and furans and numerous unknown 
substances, possibly carcinogenic ones, shall not be exceeded at all. 
During such periods the additional Incineration of hazardous wastes in 
plants under Article 3, paragraph 4, must be stopped but the plant can 
continue to operate while being fed with the authorized fuels only. 

Article 14 

A delay of 3 years after the date specified in Article 19 paragraph 1 
of the directive is stipulated for the adaptation of all existing 
plants to the provisions of this directive. 

However, the operator is given the option, within a specified time 
span, to notify the competent authority of his decision to continue the 
operation of the plant for a limited time only, as specified in this 
article, before its definitive shut-down. In this case, no adaptation 
wil I be reQuired. 

Artic~e 15 

To protect the environment from avoidable pollution by dangerous 
substances, in particular highly toxic and carcinogenic ones, it is 
necessary to adapt all plants to the progress in emission control 
techniQues. To this purpose, the permit has to be reviewed every five 
years by the competent authorities. 
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The Commission assIsted by a CommIttee sha II annua I I y submIt to the 
Member States a summary report, based on the information described In 
paragraph 2, in order to Inform on the progress In emission control 
techniques already Implemented and any . further major technical 
developments in this field. These summary reports are Intended to 
provide the Member States with the basic information concerning 
appropriate preventive measures against environmental pol lutlon in the 
sense of Article 3, paragraph 2 of this Directive and which is 
necessary for the competent authorities when they issue or review 
permits for hazardous waste incineration plants. 

Similar provisions were laid down in Counci I Directive 84/360/EEC where 
It Is set out that Member States shall exchange Information among 
themselves and with the Commission regarding their experience and 
knowledge of measures for prevention and reduction of air pol Iutton as 
wei I as technical processes and equipments and air quality and emission 
I imit values. 

Article 16 

·In the last few years, the developments of reduction techniques in the 
field of waste incineration have progressed so rapidly that more 
stringent emission I imft values can and have to be fixed. 

The modifications required to adapt the directive to the technical 
progress wi I I be adopted in accordance with the procedure laid down in 
Article 17. 

Art lc le 17 · 

Powers for the implementation of the directive are conferred on the 
Commission in conformity with Article 2 procedure Ill variant a, of 
Counci·l decision 87/373/EEC of 13 July 1987. 

Article 18 

Reporting on the general implementation of this directive will be 
carr led out according to the procedures laid down in Article 5 of 
Counci I Directive on the standardisation and rationalisation of reports 
on the implementation of certain directives relating to the environment 
(91/692/EEC). 
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Annex I 

Listed are the polychlorinated dioxins and furans where the positions 
2,3,7,8 are substituted by chlorine. The sum of the concentrations of 
these dioxIns and fur ans Is de term I ned usIng the concept of toxIc 
equivalents In accordance with Nato-CCMS-Code (report 176 of August 
1988). 

Annex II 

The determination of the total emission limit and guide values and the 
total oxygen content must be carried out In order to ensure that the 
additional incineration of hazardous waste In other plants does not 
cause higher em Iss Ions than in pI ants solely destIned to Inc lnerate 
such wastes. To avoid In part I cuI ar add It I ona I burnIng of hazardous 
waste In plants which already cause high environmental pollution due to 
poor emission control techniques, the determination must be based on a 
Cruel representing the real mass concentration of the relevant 
pollutants in the flue gas of plants which comply with the national 
laws, regulations and administrative provisions while burning the 
regular authorized fuels (hazardous wastes excluded). 

Annex Ill 

The provisions ensure that the measurements are carr led out 
representatively and respecting progressive measurement techniques, In 
particular CEN-standards. These standards shall also apply, as soon as 
they are avai table, to the measurement of dioxins and furans. To 
achieve comparable measurement results within the Community 95 % 
confidence intervals are set up for the pollutants to be measured 
continuously. Due to the measurement uncertainty resulting from the 
characteristics of the pollutants and the lack of appropriate 
measurement methods to calibrate the automated measurement systems the 
stipulated confidence Intervals differ and are still relatively high 
compared with the stringent emission I lmit values. But they can be met 
as proven by the available cal ibratlon results. 

Annexes TN I - IV 

These Annexes are added for fnformatlon only. They represent the Best 
Available Technology Not Ental ling Excessive Cost (BATNEEC) of the time 
at which existing plants started operation many years ago. At that 
time the harmful effects to the environment In particular from dioxins 
and furans and mercury were not yet so obv lous and the correspond lng 
emission control techniques were not developped. Progressive techniques 
already being used in new and substantially alterated plants which 
achieve the stringent provisions including the emission limit and guide 
values are I isted in Annex TN II 1.3 
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Actual legal situation In the Uember States concerning Hazardous Waste 
Incineration Plants, In particular relating to authorisations and 

emission limit values<*> 

1. Installations for which authorlsatlon'.ls required In Member States 

According to Article 3 of Council Directive 84/360/EEC of 28 June 
1984 on the combating of air pollution from industrial plants, 
Uember States have to ensure that prior authorisation Is required 
by their competent authorities for the operation of Industrial 
p 1 ants, part I cui ar ly those be longing to listed categor les among 
which are the waste Incineration plants. 

Uember States should have brought Into force the laws, regulations 
and administrative provisions necessary to comply with the 
provisions of the Diiectlve not later than 30 June 1987 and should 
have communicated them to the Commission according to Article 16 of 
the Directive. 

On this basis, the situation in the Member States can be resumed as 
follows: alI countries but Greece claim that their national 
legislation covers all aspects of the Directive. With regard to 
Greece, however, the actual legal situation Is unknown to the 
Commission since It fal led to communicate Its Internal measures. 

In more detail, all Member States but Greece have laid down In 
their legislation a detailed list of Installations or activities 
which are subject to an authorl~atlon procedure prior to operation. 

2. Emission limit values applied In Member States for hazardous waste 
incineration plants 

An analysis of the Indicated emission limit values (or guide 
values) as recorded in the different regulations of the Member 
States put forward the following summary conclusions: 

(*) Ref.: 

legally binding emission I imlt values for hazardous waste 
incineration plants are laid down in the regulations of four 
Member States: France, F.R.G., the Netherlands and Spain. 

More or less exhaustive emission guide values are provided in 
the regulations of Denmark:, Ireland and the United Kingdom. 

In the remaining Member States (Belgium, Italy, Luxembourg and 
Portugal), no emission limit values or guide values are fixed 
whilst for Greece Information is not avai table. 

The competent authorities of Belgium and Luxemburg, In their 
negotiations with operators, however, do tak:e into account 
emission limit values applied in Dutch and German law. 

Technical Note on Best Available Technologies Not Ental ling 
Excessive Cost for hazardous waste incineration; 
Report EUR 13007 EN, 1990 
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In more detal I, the situation Is as follows: 

In Belgium, no legally binding emission limits are laid down for 
hazardous waste plants. The emission limits are defined for each 
individual plant in the operating permit. When defining these 
1 imits, the I icensing authorities take Into account limit and 
guide! ine values applied In other countries, In particular In F. R. 
Germany and the Netherlands. It should be mentioned that legally 
binding emission limit values are laid down in the "ArrAt~ Royal" 
of 8/8/1975 for industrial combustion installations which, in 
principle, also apply for waste incinerators. In practice these 
values are so high that they are of I ittle relevance for hazardous 
waste incineration plants. 

In Denmark, no legally binding emission I imlts are laid down. 
However, new air pollution guldel ine values are laid down in 
"Guidelines for Limiting Pollution from Incineration Plants", 
published in 1986 by the National Agency of environmental 
Protect ion. These guide I i nes do not app I y spec if i ca I I y for the 
destruction of chemIca I wastes, s I udges and spec I a I waste from 
hospitals. However, they are supplemented by individually specified 
operating conditions and emission I imits for Incinerators for 
chemica 1 wastes, s I udges and spec i a I hosp ita I wastes. Moreover, 
supplementary individual operating conditions for such waste 
incinerators are laid down in the permit for operation. The 
National Agency of Environmental Protection, the Ministry of 
Environment, is the authority granting the permit and carrying out 
the supervision. 

In the F. R. Germany, legally binding emission I imits are laid down 
in section 3.3.8.1.1 (incineration faci I ities) and additionally in 
sections 2.3, 3.1.4, 3.1.6 and 3.1.7 (general requirements) of the 
Technical Instruction on Clean Air. The limits are applicable to 
alI forms of combustible waste products (household waste, 
industrial waste and waste water treatment sludges). In strict 
terms, the Instruction is just an administrative regulation and 
only binds administrative authorities. However, indirectly it has a 
certain binding effect on the operators of plants as wei I via the 
approval procedure.<*) 

In France, guidelines to establish prefectoral decrees containing 
legally binding limit values for each Industrial waste incineration 
plant are laid down in the "circulaire" and "instruction technique" 
dated 21 March 1983. Prefectoral decrees could be more stringent, 
considering conditions, specific type of wastes, and best available 
technologies. In addition, a specific agreement is required for 
plants in which PCBs and PCTs are collected or burned. Agreement is 
given by specific ministerial decree (Arrete Ministeriel) for such 
plants. In the case of incineration, a minimum destruction 
efficiency is required. 

No information about emission I im its for hazardous waste 
incinerators in Greece has been made available to the Commission. 

(*) The Technical Instruction on Clean Air (TA Luft) relating to waste 
incineration has been replaced by the "17. Verordnung zum Bundes­
lmmissionsschutzgesetz" of 23. November 1990 which sets 1. a. more 
stringent emission limit values. 
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In Ireland, no national legally binding I lmit values, relevant for 
the sectors concerned, ar~ laid down, but legally binding emission 
limit values are applied at the local level by the relevant 
licensing authorities. The Air Pollution Act of 1987 requires the 
appl !cation of "best practicable means". It Is necessary for local 
authorities to make themselves famll lar with the current state of 
technical knowledge, performance standards achieved by various 
emission control technologies, processes, operat lng methods and 
other alternatives which have been developed for various plants, so 
that they are in a position to attach effective and reai istic 
emission 1 lmlts to 1 lcences. Directions specifying the "best 
practicable means" in relation to particular classes of Industrial 
plants are· in preparation to assist in Implementing the I lcenslng 
regulations (account Is taken of T.A. Luft and other International 
standards). 

In Italy, according to Article 20 of Law 615, alI Industrial plants 
must have instal lations and devices for the abatement of air 
pollutants to the lowest technically feasible levels, I.e. adopt 
the "best technical means" avai fable. Moreover, according to 
Art i c I e 3 of the techn I ca I regu I at ion ( DPR number 322 of 
15/04/1971), alI sections of an industrial factory which can 
contribute to air pollution must have an abatement plan. LegallY 
binding emission limits are not laid down In the Italian 
legislation for hazardous waste incinerators. However, the decree 
of 20/11/1985 stipulates the use of a secondary combustion chamber. 
The approval document to be issued by local authorltes may contain 
more detailed emission I imlts to be met by the individual plant. 

In Luxembourg, no legally binding emission I imlts for hazardous 
waste incinerators are laid down. Those of the German Technical 
Instruction are officially appl led as guideline values. 

In the Netherlands, the government has recently (21/08/1989) laid 
down emission limits for the incineration of all types of waste. 
Before that date, the permit to be obtained by all Industrial 
plants causing air pollution (either under the Air Pollution Act 
for large installations or under the Nuisance Act for small ones) 
set I imits to permissible emissions for individual plants. 

In Portugal, no legally binding emission limits are laid down for 
hazardous waste plants. The emission I imits are defined for each 
individual plant during the I icenslng procedure. When defining 
these I imits, the I icensing authorities take into account I imit and 
guide! ine values applied In other countries. A new law concerning 
air quality protection, which wi I I establIsh legally binding 
emission I imit values for several industrial processes as well as 
emission I imit values of general appl icatlon, Is under discussion. 

In the Spanish legis I at ion, especially in Decreto 833, point 3, 
emission values and legal procedures for solid waste Incineration, 
but not specifically for hazardous waste incineration, are laid 
down. At present, the Spanish government is elaborating a guide to 
fix values for air pollutants 'emitted by hazardous waste 
incineration. 
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In the United Kingdom, no legally binding emission limit values for 
hazardous waste Incinerators are laid down. However, the emission 
limits established by the national pollution Inspectorate, 
published In the "Notes on Best Practicable Means• are operational. 
They are called "presumptive emission limits" because It Is 
presumed that If Industry exceed those limits, they do not meet the 
requirements of best practicable means. The Intention Is not that 
industry· should pol lute up to these I lmlts; they are under a 
statutory duty to do whatever Is practicable to prevent emissions 
and to assure that those whIch cannot be prevented are reduced 
below these limits. Therefore, the values given In the "Notes of 
Best Practicable Means" can be considered as guideline values with 
the practical character of maximum emission limit values. The duty 
to use best practicable means does also require control over those 
emissions which are not capable of being measured and for which 
therefore no emission limits can be set (fugitive or uncontalned 
emissions). · 

Also under this duty, Industry Is required not only to provide 
equipment and systems for the prevention of emissions, but also to 
ensure proper and effective use and supervision of all operations 
where harmful or offensive substances may be Involved. The 
Pollution Inspectorate Is presently updating an existing "Note on 
Best Practicable Means" for chemical waste Incineration which will 
contain "presumptive emission limits". 
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WASTE INCINERATION - EMISSION LIMIT VALUES 

EEC German~ Netherlands 
- Proposal -

Hazardous/ Hazardous/ 
Hazardous municipal munlclpa: 
waste waste waste 

No POLLUTANTS (M II II gram/m3) (M II II gram/m3) (M II II gramtm3) 

1 Total dust 5 10 5 

2 Total organic carbon 5 10 10 

3 Inorganic chlorine 5 10 10 
compounds 

4 Inorganic fluorine 1 1 1 
compounds 

5 Sulphuroxldes 25 50 40 

6 Carbon monoxide 50 50 50 

7 Cadmium 

] ] 
0,05 

0,05 0,05 

8 Tha Ilium -

9 Mercury 0,05 0,05 0,05 

10 Other heavy metals 0,5 0,5 1 
(total) 

(Nanogram/m3) (Nanogram/m3) (Nanogram/m3) 

11 Dioxins + furans (as • 0,1 0. 1 
toxic equivalents) 

No 1- 6 24 h 24 h 1 h 
Averaging No 7-10 0,5 - 4 h 0,5 - 2 h (with some 

time No 11 6 -16 h 6 -16 h exceptions) 

* Guide value of 0,1 ng/m3 
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Proposal for a 

CQUNC!L DIRECTIVE 

on the Incineration of hazardous waste 

THE COUNCIL' OF THE -EUROPEAN COMMUNITIES, 

Having regard to the Treaty establishing the European Economic 

Community, and In particular Article 100a thereof, 

Having regard to the proposal of the Commlsslon<1>, 

In cooperation with the European Parllament<2>, 

Having regard to the opinion of the Economic and Social CommltteeC3),-

Wherea~ the 1973<4>, 1977(5), 1953(6) and 1987(7) European 

Community Action Programmes on the Environment stress the Importance of 

the prevention and reduction of air pol Iutton; 

Whereas In their resolution concerning the action programme on the 

environment 1987 to 1992, the council and the Representatives of.the 

Governments of the Member States meeting within the Councl I, emphasize 

the Importance for· Com'munlty action· to ·concentrate, Inter alia, on 

lmplementatjon of appropriate st~ndards In order to ensure a high levef 

of public health and _environmental pr'otectlon; 

(1) OJ No 
(2) OJ No 
(3) OJ No 
(4) OJ No c 112, 20. 12. 1973. p. 1. 
(5) OJ No c 139, 1 3 . 6 . 1977 ' p . 1. 
(6) OJ No c 46, 17 . 2 . 1983 ' p . 1 . 
(7) OJ No c 328 • 7 . 2 0 1987. p . 1 . 

·.\: 
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Whereas the Counci I Resolution of 7 ~ay 1990 on waste pollcy(1) 

invites the Commission to complete its proposals on Incinerators for 

industrial waste, as a matter of urgency; 

Whereas the incineration of hazardous waste, due to Its characteristics 

and constituents, gives rise to emissions particularly dangerous for 

the environmental media of air, soil, surface and g~oundwa~er, thereby 

endangering public health; whereas In some cases this pollution may 

have transboundary features; 

.· 
Whereas therefore preventive action is reQuired to protect the 

environment against particularly dangerous emissions f.rom the 

incineration of hazardous waste and to guarantee citizens the right to 

a clean and healthy environment; 

Whereas the differences between technical_ standards and control and 

operating procedures relating to instal lations for the Incineration of 

hazardous waste have an influence on incineration activity, .in 

particular as a result of the costs ari~ing from the !'lature o_J the 

technical standards imposed and th~ level of en~lronmental protectioQ 

thus ensured; 

Whereas the current differences lnna~ional provisions appl-Icable to 

the Incineration of ha~ardous waste, and In some cases the absence of 
~ : ;, 

such provisions, may distort competition, affect _the free movement of 
. . . 

goods in ~he single market, and give rise to. differences. ln. the 

protection of health and the environment; 

Whereas it is necessary, for the smooth functioning of the Internal 

market, to harmonize the national provisions relating to the 

incineration of hazar~ous waste in such a way as to ensure a high level 

of protection of health and the environment In alI Member States; 

Whereas Article 4 of Counci I Directive 84/360/EEC of 28 June 1984 on 

the combating of air pollution from industrial plants(2) provides that 

prior authorization shal I be reQuired for the operation of industrial 

plants, particularly those belonging to listed categories among which 

( 1 ) OJ No C 122 , 18. 5. 1990, p. 2. 
(2) OJ No L 188, 16.7.1984, p. 20. 
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~te wast~ inciner~tion pla~ts; ~herea~ t~is authorization may be issued 

only when all appropriate preventive- measure's -'against air pollution 

have been taken; including the 'appllcatron of the 'best avai table 

technology not entailing excessive costs; 

Whereas, Counci I Di\rect l~e 1S/442tEEc· of 15 July .Hi75' on ·wast~C1}~ .·as 

amended by··' Directive 91ti5S/EEc<2), pr()vides that waste 'niust 'be 
. ; .' -~ 

dli;sposed of without endangering human health and without harming the 
. . 

environment; whereas, to this end, t-he same -Directive' stipulates that 

any installation or undertak.fng tre'atirig waste must obtai~ a permit 
- -

from the competent authority relating, inter alia, to the precautions 

to be tal<en; 

Whereas· a high level or environmf:mtal protection reQuires the setting 

and ·rna I nta in i ng ·of appropr i ~te operat lng conditions and em Iss Iori ·-.l.lm it 
. 

values for hazardous waste incineration plants within the Community; 

whereas hereby and in the first place the competent authorities have to 

take. int6:i6couni· th~ ~atest deveiopment of effe~ii~e emission 6ont;61 

techniQues ~hen· issu~ng or revlewrng the ~ermiti 

Whereas high standard measurement techniQues are reQuired to monitor 

the mass concentrations of the pollutants permitted to be released into 

-the eh~l~~nnient a~~-t~ compare' lhe results oi th~ measureme~ts within 

the 'community tak.i~g into· account' maximum confidence-- intervafs; · 

Whereas the· normal operation as well as technically unavoidable 
-.. 

stoppages, disturbances or failures of the purification devices have to 

be regulated; whereas, the provisions to prevent and minimize the risks 
. ·,. ··, 

and conseQuences of major accidents as set by Counci I Directive 

82/501/EEC of 24 June 1982 on the major-accident hazards of certain 

industria-, ·acti'vities<3); as· ta'st·affiended-by oirecti·~~ 9ciis56tEEc<4>, 

a~ptj t~i~ci~eration plants for riazardous'waite; 
. . . ~ 

(1) OJ No L 194, 25.7.1975, p. 47. 
(2) OJ No L 78, 26.3.1991, p. 32. 
(3) OJ No L 230, 5.8.1982, p. 1. 
(4) OJ No L 353, 17.12.1990, p. 59. 

.. :·•.r 

. · .. · 

... .. ' 
'' : ~· . ~ " ... 

.. 

:·', 
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Whereas, for the emissions of dioxins and furans, a guide value only 

should be se.t. due to the lack of existing appropriate. measurement 
~ ·.-

methods; whereas, no~ethele.ss,. It Is . declslv~ .to minimize such 

·emIssIons by usIng progressIve technIques and. to make a I I ef.for ts to 

meet the fixed gu.lde values; 

Whereas the environment requires. an Integrated protection against 

emissions resulting from the Incineration of hazardous wastes: Where.as, 

therefore, waste water result lng from ~he clean.lnq. o.f ex!'lal:lst. gases of 
new ~I ants shall not be discharged, In order to prevent a pollut l.on 

shift from one environmen.tal medium to another; 

Whereas the Incineration of hazardous waste as additional fuel In 

plants not solely.destlned (or this purpose may not cause higher. mass 

concentrations of polluting substances In that part of the exhaust gas 

volume resulting from such Incineration and should therefore be subJect 

to appropriate limitations; 

Whereas the Commission and each t.4ember State shall collaborate .In order 

to ensure that Information on the progress on emission control 

techniques and the results of the measurements of the pollutants 

released Into the environment wl I I be made aval lable; 

Whereas a committee should be set up to assist. the Commission in 

implementing this Directive and ada~tlng It to scientific and technical 

progress, 

HAS ADOPTED THIS DIRECTIVE: 

- _:~ .. ·"":"";-
... ~--:i • •• Article 1 

1. The aim of this Directive is to provide for measures and procedures 

to prevent or at least to minimize the effects on the environment, 

in particular the pollution of air, soi I, surface and groundwater, 

and the resulting risks to human health, from the Incineration of 

hazardous waste and, .~o this end, to set up and maintain 

appropriate operating conditions and emission limit values for 

hazardous waste Incineration plants within the Community. 
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2. This Directive appfles without preJudice ·to other Community 

legislation relating to hazardous waste anc(the protection of the 

health arid ·safety' of the workers at the' ·Incineration plant, In 

particular Council Directives 80/1107/EEc<1> and 89/391/EEc<2>. 

·;,· .... Aft lcte 2 .· 

For the purpose of this Directive: 
< •• ~ 

. ·' . ' .... : '· 

1. "Hazardous waste" sha·ll mean any solid or tlqul.d waste as laid down 

by Article 1 of council Directive 91/689/EEc<3>. 

( 1) 
(2) 
(3) 
(4) 
(5) 
(6) 

. . 

The· ·fo II owl ng wastes sha II be ·excluded from. the scope of thIs 

D l'rect I ve: 

municipal wastes as defined In Article 1(3) of Council 

Direct~ve 89/369/EEc(4) and Article 1(3) of Council Directive 

89/429/EEcCSJ; 

· .:..·· combu.stlble liQuid wastes Including waste oils as defined In 

Council Directive 75/439/EEcC6) If 

OJ No l 
OJ No l 
OJ No L 
OJ No L 
OJ No L 
OJ No l 

the mass content of polychlorinated aromatic hydrocarbons, 

e.g. pc)lych lor Ina ted b lphenyls (PCB) :or pen tach lor Ina ted 

. phenol (PCP), amounts to not more than 10 ppm, 

the net calorific value amounts to at least 30 t.AJ per 

k llogramme, and 

these wastes are not rendered hazardous due to other 

constItuents. 

327, 3.12 .1980, p. 8. 
393, 29. 6 . 1989 • p . 1-. 
377, 31 . 1 2 . 1991 • p. 20. 
163, 14.6 .1989, p. 32. 
203, 15.7.1989. p. 50. 
194, 25.7.1975. p. 31. 



any combust I b I e 1 i QUid wast.es wh 1 ch cannot cause, 
•, .. ~ I: '<, ' 0 ·~ :: ' 0 ' ~ •' '• 0 • C 

in the. flue 

gas directly resulting from their combus.t_ion, other emi.ssions 
. -: :· . . - . . . . . . . . ';. ;··. . . . . . ~~- .. . . - . . . 

than those from gas 911 as defined In Article 1(1) of Council 
. ' . . . . - - . . .. ' . . : . ' . ' ~ 

.D.irectlv~ ~5/716/E;Ec<n or a higher concentration of. emissions 
. . . -.,.. . · .. ::. · .... · .. -''. ··-· . . 

than those resu It i ng from the combust ion of gas o i I as so 

defined. 

2. "Incineration pI ant" sha II mean any. t.e~hn i caL. eQuIpment used for 
• I ' . . . . . '· . 

the incineration by oxidation of hazardous wastes Including 

pretreatment as well as pyrol)'~is_ or. other thermal tre,atment 

processes, e.g. plasma process, insofar as their products are 

subsequently incinerated with or without recovery of the combustion 

he~ t genera ted. This, includes plants burning such wastes as a 
. .. ·. 

regular or additional fuel for any industrial process. 

This definition covers the site and .the entire Installation 

comprising the waste reception, storag~,. pr.etreatment faci I ities, 

the incinerator, its wastes, fuel and air-supply systems, exhaust 

~as and waste water treatment !acili~ies, and devices and systems 

for control ling Incineration ~perations and continuously recording 

and monitoring incineration conditions. 

3. "New incineration plan~" shall :mea~ a. plant .for which the permit to 

operate is granted as f~o.m .the date specifie.d in Artl.cle 19(1). 

4. "Existing_ inc_in~ratior:1 plapt"- shall. mean a plant for which the 

first permit to operate Is granted bef9re ,the date specified in 

Article 19(1). 

. :. 

5. "Emission I imlt value" shal I mean the concentratio.n and/or mass of 

pol luting substances which is not to be exceeded in emissions from 

plants during a specified period. 

(1) OJ No L 307, 27.11.1975, p. 22. 
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6. "Operator" shal I mean any natural or legal person' who· operates the 

incineration plant, or who ·has or has been delegated decisive 

economic power over it. 

Article 3 

Member States shal I ensure that: 

1. Permits for installations, establishments or undertakings which 

operate incineration. plants must be obtained from the competent 

authorities, pursuant. to Articles 9, 10 and 11 of ·Di·rectlve 

75/442/EEC and Article 3 of Council Directive 84/360/EEC. 

2. The permit shall be given only If the application shows ttiat the 

incineration plant is designed~ equipped and wt II be operated in 

such a manner that alI appropriate prev~ntive measures ·~gainst 

environmental pollution, in particular measures to prevent or 

minimize emissions, have been taken. As a minimum, those measures 

provided for by Articles 5 to 13 must be met. 

3. The permit given by the competent authorities must expl lcltly I ist 

the categories and/or the generic types of those hazardous· ·wastes 

which may be treated in the incineration plant as jel I as th~:total 

capacity of the incinerator. 

4. In the case of a plant not ·intended primarily to incinerate 

hazardous wastes, and where such a plant is being fed with 

hazardous wastes the resulting heat release from which is between 

10% and 40% inclusive of the total heat released in the plant at 

each moment of the operation, the following Articles 'only ·of the 

Directive shal I apply: 

Articles ·1 to 6 

Article 7 points 2 and 6 

Article 8 including its measuring provisions .. 

Article 10 

Articles 13, 14 and 15. 
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5. The permit for additional Incineration as described in paragraph 4 

shall be issued only if it is demonstrated in the appl !cation: 

that the hazardous waste burners shall be positioned and the 

waste added in such a way as to achieve complete incineration 

and 

with calculations as laid down in Annex II that the provisions 

of Article 8 shal I be met. 

The permit for additional Incineration shall explicitly list the 

categories and/or the generic types of those hazardous wastes which 

may be incinerated additionally in the plant. It shall, moreover, 

specify the mInimum and max I mum mass flows of those hazardous 

wastes, their lowest and maximum calorific values and their 

maximum contents of pollutants. e.g. PCB. PCP, chlorine, fluorine, 

sulphur, heavy metals. 

The permit shal I expire six months after starting such 

incineration, if a comparison of the results of measurements 

carried out under the most unfavourable conditions show that the 

provisions of Article 8 are not met. For this period of six months 

the competent authority may grant excemptions from the percentage 

requirement stipulated In point 4. 

Article 4 

Member States shal I take measures in order that: 

1. The applications for a permit and the decisions of the competent 

authorities are made· a·vailable to the public in accordance with 

procedures provided for in Community and national law. 

2. The results of the monitoring provided for in Article 12 are made 

avai table to the public in a form decided upon by the competent 

authorities and in accordance with procedures provided for in 

Community and national law. 
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Article 5 

~ember States shal I ensure that: 

1. The operator of the incineration plant takes all necessary measures 

concerning the del Ivery and reception In order to prevent or 

minimize as far as possible the effects to the environment, In 
·•. 

particular the pollution of air, soil, surface and groundwater, and 

the risks to human health. These measures have to cover at least 

the requirements set out In points 2 and 3. 

2. Prior to accepting the waste at the incineration plant~ the 

operator shall receive a description of the waste covering: 

the physical and chemical composition of the waste and all 

information necessary to evaluate its suitability for the 

intended incineration process; 

the hazard characteristics of the waste, the substances wl th 

which it cannot be mixed, precautions to be taken in handling 

the waste. 

3. Prior to accepting the waste at the incineration plant, at least 

the following reception procedures have to be respected: 

. ,r 

the mass of the waste has to be determined; 

the checking of those documents required by Directive 

91/689/EEC and, where they apply, those required by Council 

Directive 84/631/EEc(1) and dangerous goods transport 

regulations; 

representative samples have to be taken where appropriate and 

as far as possible before unloading,. to verify the confprmity . . ·.' 
with the description provided under point 2 by carrying out 

(1) OJ No L 326, 13.12.1984, p. 31. 
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controls like those Indicated in Annex TN I and to enable the 

competent authorities to Identify the nature of the wastes 

treated. These samples have to be kept .for at least 10 days 

after the Incineration . 

Article 6 

M~~ber .. s.tates sha II take measures In order that the equIpment used for 

the., intermediate storage and the pretreatment of hazardous wastes . -~ ~ .. ' . 

necessary prior to the incineration shall be designed and operated so 

as to avoid or minimize emissions of dust, volatile substances and 

odours<1>. ,. 

Article 7 

Member States shall ensure that: 

1. Incineration plants for hazardous wastes shall 

equipped and operated to prevent or at least minimize 

be designed, 

the effects 

t'o·the env·lronment in particular the pollution of air, soil and 

water, and the risks to· human health. To this end, the most 

appropriate technological means<2) and requirements shal I be 

applied to fulfi I the prescriptions laid down in the subsequent 

··\;points. 

2. Plants for the incineration of hazardous wastes shal I be operated 

in order to achieve a complete Incineration. This may require the 

use of appropriate techniques of waste pretreatment. 

3. A'!' I waste incineration plants shall be equipped with auxi I iary 

burners. These burners must be switched on automatically when the 

temperature of the combust ion gases, after the last inject ion of 

combustion air, falls below the relevant temperature stated in 

·points 4 and 5. They shall also be used during plant start-up and 

shut.:..down operations in order to ensure that the above mentioned 

. ·minimum temperature is maintained at alI times during these 

operations and as long as the waste is In the combustion chamber. 

(1) Information on equipment and operational practice Is provided by 
TN I I. 

(2) Currently available technology is indicated briefly in Annex 
TN Ill. 
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During start-up and shut-down or when the temperature of the 

combustion gas fal Is below the temperatures stated In points 4 and 

5, the auxiliary burners must not be fed with fuels which can cause 

higher emmissions than those resulting from the burning of gasoll 

as defined In Article 1(1} of Directive 75/716/EEC, liquefied gas 

or natural gas. 

It is mandatory to have an automatic system to prevent hazardous 

waste feed: 

at start-up, unt i I the required minimum incineration 

temperature has been reached; 

whenever the required minimum incineration temperature is not 

maintained; 

whenever the continuous measurements required by Article 

12(1}(a) show that any emission I imit value is exceeded due to 

disturbances or failures of the purification devices. 

4. AIl incineration plants shall be designed, equipped and operated in 

such a way that the gas resulting from the combustion of the 

hazardous waste, is raised, after the last injection of combustion 

air • in a cont ro I I ed and homogeneous f ash ion and even under the 

most unfavourable conditions, to a temperature of at least aso·c. 
as measured at the inner wall of the combustion chamber, for at 

least two seconds in the presence of at least 6% oxygen; if 

halogenated organic substances are incinerated, the temperature has 

to be raised to at least 1200'C. 

When the furnace is fueled with I iquid hazardous waste only or with 

a mixture of gaseous substances and powdered sol ids from a thermal 

pretreatment of hazardous waste under oxygen deficiency, and when 

the .gaseous part provides for more than 50% of the entire heat 

released, the oxygen content after the last injection of combustion 

air shal I amount to at least 3%. 
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5. Requirements different from those laid down In point 4 and 

specified In the permit for certain hazardous wastes may be 

authorized by the competent authorities if appropriate techniques 

are used in the incineration furnaces or exhaust gas treatment 

equipment. This authorization sha II be cond it iona I upon at I east 

the emission limit values given in point 1 of Article 8 being met 

and the levels of dioxins and furans emitted being lower or 

equivalent to those obtained with the requirements laid down in 

point 4 of this Article. 

All operating conditions determined under the provisions of this 

paragraph and the results of verifications made shall be 

communicated to the Commission. 

6. During the operation of the Incineration plant the following I imlt 

values of carbon monoxide (CO) concentrations shal I not be exceeded 

in the combustion gases: 

a) 50 milllgrams/m3 of combustion gas determined as dally 

average value; 

b) 150 milligrams/m3 of combustion gas of at least 95% of all 

measurements determined as 10-minute average values taken in 

any 24-hour period. 

7. The deposit of fly ash shall be minimized before the dust 

arrestment plant, e.g. by appropriate ducting for exhaust gas as 

wei I as by frequent cleaning of boilers, heating surfaces, 

economizers and exhaust gas ducts. 

8. AI I incineration plants shall be designed, equipped and operated in 

such a way as to prevent emissions into the air giving rise to 

significant ground-level air pollution; in particular, exhaust 

gases shall be discharged in a controlled fashion by means of a 

stack. 

The stack height is calculated in such a way as to safeguard human 

health and the environment. 
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Article 8 

Member States shall ensure that: 

1. Incineration plants have to be designed, equipped and operated In 

such a way that at least the following emission I imit values are 
' 

not exceeded in the exhaust gas: 

(a) daily average values 

( 1) Tot a I dust 5 mg/m3 

(2) Gaseous and vapourous organic substances, 

expressed as total organic carbon 5 mg/m3 

(3) Hydrogen chloride (HCI) 5 mg/m3 

(4) Hydrogen fluoride (HF) 1 mg/m3 

(5) Sulphur dioxide (S02) 25 mg/m3 

(b) half-hourly average values 

(1) Total dust 10 mg/m3 

(2) Gaseous and vapourous organic substances, 

expressed as total organic carbon 10 mg/m3 

(3) Hydrogen chloride (HCI) 10 mg/m3 

(4) Hydrogen fluoride (HF) 2 mg/m3 

(5) Sulphur dioxide (S02) 50 mg/m3 
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(c) all average values over the sample period of a minimum of 0.5 

and a maximum of 4 hours 

(1) 

(2) 

Cadmium and its compounds, 

expressed as cadmium (Cd) 

Thallium and its compounds, 

expressed as thai I ium (TI) 
] 

(3) Mercury and its compounds, 1 

expressed as mercury (Hg) 

(4) Antimony and its compounds, 

expressed as antimony (Sb) 

(5) Arsenic and its compounds, 

expressed as arsenic (AS) 

(6) Lead and its compounds, 

expressed as lead (Pb) 

(7) Chromium and its compounds, 

expressed as chromium (Cr) 

(8) Cobalt and its compounds, 

expressed as cobalt (Co) 

(9) Copper and its compounds, 

expressed as copper (Cu) 

(10) Manganese and its compounds, 

expressed as manganese (Mn) 

(11) Nickel and its compounds, 

expressed as nickel (Ni); 

(12) Vanadium and its compounds, 

expressed as vanadium (V) 

(13) Tin and its compounds, 

expressed as tin (Sn) 

J 

total 0.05 mg/m3 

0.05 mg/m3 

> total 0.5 mg/m3 

These average values cover also gaseous and the vapour forms of the 

relevant heavy metal emissions as wei I as their compounds. 

2. The emission of dioxins and furans shall be minimized by the most 

progressive techniques. To this end every effort must be made to 

ensure that all average values measured over the sample period of a 

minimum of 6 hours and a maximum of 16 hours do not exceed a guide 

value of 0.1 ng/m3. 
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This guide value is.defined a.~ the sum of the concentrations of the 

individual dioxins and .furans:.evaluated in accordance wi.th Annex I. 

3. The results. of .the measurements made to verify compl lance with the 

.. 1 imit ~nd guide values set out in Articles 7 and 8 shall be 

standardized under ·the. conditions laid down in point. 2 of 

Art i c I e 1. 2. 

4. Wh~r~ hazardous wastes are additional IY incinerated In plants which 

. ,are not solely destined for the incineration of such wastes, the 

provisions of pointS of Article 7 and points 1, 2 and 3 of this 

Article shal I qnly apply to that part of the volume of exhaust gas 

resulting from the incineration of the wastes. 

Appropriate emission I imit and guide values for the relevant 

pollutants emitted in the exhaust gas of such plants as set out in 

Annex I I shal I be laid down. 

Article 9 

.Member State.s. shal.l ensure that: 

1. Any waste water discharged from an incineration plant must be 

subject. to. a li·cence issued by the competent authority. This 

I icence.shal I ~tate that it is. only valid under the condition that 

the waters are treated, as necessary, in order to minimize the 

effects on the environment and to prevent risks to human health and 

. that the limi.t values imposed therein are··respected. 

2. In so far as the waste water c6ntains dangerous substances covered 

by Counci I Directive 76/464/EEcC1) and its daughter 

DirectivesC2), any. I icence ·Which. is issued and the relevant 1 imit 

values must be fixed according t~ these Directives. 

. ( 1) OJ No L 129, 18.5 .1976, p. 23. 
(2) OJ No L 81 • 27.3.1982, p. 29. 

OJ No L 291' 24. 1 0. 1983. p. 1 . 
OJ No L 74, 17 . 3 . 1984 ' p . 49. 
OJ No L 274, 17 . 1 0 . 1 984 • p . 11. 
OJ No L 181, 4. 7.1986, p. 16. 
OJ No L 158, 25.6.1988, p. 35. 
OJ No L 219, 14.8.1990' p. 49. 
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3. Discharge to the aquatic environment of waste waters resulting from 

the cleaning of exhaust gases shall be prohibited for new plants. 

4. lncinerat ion plant sites Including associated storage areas for 

hazardous wastes shall be designed and operated· In such a·way, as 

to prevent the release of any pollUting substance Into soli and 

groundwater following the provisions of ·Council Direct lve 

80/68/EEcC 1). Moreover. storage capac 1 ty sha II be: provIded for 

rainwater run-off from the· Incineration·. ·plant· site or for 

contaminated water ·arising from spillages· ·or fire-fighting 

operations. This storage capacity shal I be adequate to ensure that 

such waters can be tested and treated before discharge where 

necessary. 

ArtIcle 10 · 

Member States shall ensure that: 

1. Wastes resulting from the operation of the incinerat"ion plant 

shall be recovered or disposed of in accordance with·· Directives 

75/442/EEC and 91/689/EEC. This may require a pretreatment of such 

wastes according to the technical development. 

Such wastes should be kept separate from each other and; In order 

to further facilitate their recovery or disposal. the appropriate 

technologies shou1d be a~pl l~d. 

2. Transport and Intermediate storage of dry residues e.g. fl Iter and 

boiler dust and dry residues from the treatment of exhaust gases 

shat I take place in closed containers. 

3. The heat recovered from the Incineration processes should be used 

as far as possible on-site. by third parties or for power 

generation. 

(1) OJ No L 20, 26.1.1980. p. 43. 
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Article 11 

Member States shal I ensure that: 

1. Measurement equlpments shall be Installed and techniques shall be 
' used In, order to monitor In accordance with Article 12 the 

parameters, condItIons .and mass concentratIons of the pollutants 

relevant to the ,lncJneration prqcess. They shal I be subject to the 

permit issu~d. by the competent authorities. (For monitoring 

Information~. see Annex TN IV). 

2. The per~ It sha II on l.y be ·Issued If the measurement technIques 

comply with Annex VI. The values of the 95% confidence Interval at 

the emission limit values in point 6(a) of Article 7 and Article a, 
point 1(b), Nos. (1), (2l. (3) and (5), shall not exceed the values 

gi~en by point 4 of Annex Ill. 

The competent authorIties sha II gIve approva I of the appropriate 

Installation. and the functioning of the automated monitoring 

equipment and. shall require an annual surveil lance test with 

respect to this equipment. 

3. The sampling and measurement procedures used to satisfy the 

obi lgations -Imposed for periodl~al measurements of each air 

pollutant and the location of.· the sampf ing or measurement points 

shal I be subject to the permit Issued by the competent authority. 

Th_e requirements for periodical measurements shall be flxe.d by the 

competent authority according to Annex I I 1. 

Article 12 

1. Member States shall ensure that: 

The following measurements shall be carried out In compliance with 

Annex I II at the Incineration plant: 
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(a) continuous measurements of the substances mentioned In point 6 

of Article 7 and Article 8, points 1(a) and (b); 

(b) continuous measurements o-f the following process operation 

parameters·: 

..:. temperature as menti·oned In Article 1; points 4 and s,· 
concentration of oxygen; pressure, temperature and'water vapour 

content of the exhaust gas; 

(c) periodical, i.e. monthly measurements of the substances 

·mentioned in Article 8, points 1(t) and 2; 

(d) the residence tirrie, the ·minimum ·temperature and.the oxygen 

content ·of the exhaust gases as-specified in Article 7,· points 

4 and 5 shall be subject to appropriate v~rlflcatlon, at' least 

once when the incineration plant Is first brought Into service 

and under the most·· unfavourable· operating conditions 

envisageable. 

The continuous measurement of HF may be omitted If treatment stages 

for HCI are used which make ·sure that_ the emission limit value 

under Article 8, points 1 (a)(3) and ·1 (b)(3) Is· not beln'g exceeded. 

In this case the emissions of HF are subject to perl'odical 

measurements as laid down in point (c) above. 

The continuous measurement of the water vapour content shall not be 

necessary· prov i'ded that · the exhaust gas· is dr led before the 

emissions are analysed. 

Measurements of the pollut~nts listed in point 1 of Article 8 may 

not be necessary, provided that the permit allows the incineration 

of only those hazardous wastes whl~h cannot cause avera~e val~~s of 

those pollutants higher than 10% of the emission limit values set 

out in point 1. 
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The.competent authori.ties shall require continuous measurements of 

the substances mentioned in. Article a, points 1(c) and 2, being 

carried out in compLiance with Annex. Ill as soon as appropriate 

measurement techniques are ava I I able wl thIn the CommunIty •. 

2. The results of. the meas.uremer:tts made to.ver:fy compliance with the 

limit and guide values set out In Art lcles 7 and 8 shall be 

stan~ardlz~d .~nde~ the .fol.lowing conditions: 

- Temperat~re 273 .K, pressure 101.3 kPa, 11% oxygen, dry gas;. 

Temperature 273 K, pressure 101.3 lcPa, 3% oxygen, dry gas, in 

case. of incineration of waste oi I only as defined· in Directive 

75/~39/EEC. 

When the hazardous wastes are. burnt In a pure oxygen atmosphere, 

the resu Its of the. measurements can be standard l.zed at an oxygen 

content laid do,wn by the competel')t au~hority ·reflecting the special 

circumstances of the individual case. In a case covered by point 4 

of Article 3, the results of the measurements shall be standardized 

at a total oxyge~ content as calculated in Annex I I . 

. ,When the. emissions of pollutants .are reduced. by exhaust. gas 

. treatment, the standardJzation with respect to the oxygen contents 

foreseen above .. sha II be dor:'le on I y if the measured oxygen content 

over the same period exceeds the relevant standard oxygen content. 

3. Member States shall ensure that all measurement results shall be 

recorded, processed and presented in an appropriate fashion in 

order to enable t,he competent authorities to verify compliance with 

the permitted operating conditions and emission limit and guide 

values laid.down in this. Directive In accordance with procedures to 

be decided upon by those authorities. 
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4. The emission limit values are complied with If 97% of the half-

hourly average values over the year and all of the dally average 

values of Article 7, point 6(a) and Article 8, point 1(a) and (b) 

and all average values over the sample period of Article 8, point 

1(c) do not exceed the emission limit values and If the provision 

of Article 7, point 6(b) (10-mlnutes average> Is meL 

The half-hourly average values and the 10-mlnute averages shan be 

determined within the effective operating time Cfncludlng the 

start-up and shut-off per lods when hazardous waste· Is·· be lng 

Incinerated) from the measured values after having subtracted the 

value of the confIdence I nterva I gIven by poInt 4 of Annex ·1·11 .' The 

dally average values are determined from those validated average 

values. 

The average values over the sample period a·nd, In the case of 

periodical measurements of HF, the average values for HF are 

determined as given by the reQuirements ·Imposed under polrit 3 of 

Article 11. 

5. For the periodic measurements, the competent authorities shall lay 

down appropriate measurement ~rogrammes to ensure that the results 

are representative for the level of emissions of the substances 

concerned resulting from the Incineration of the categories and/or 

the generic types of wastes permitted to the plant. 

The results obtained must be suitable for verifying that the I lmlt 

values have been observ~d. 

Article 13 

Member States shal I take measures in order to ensure that: 

1. Should the valid measurements taken show that the I imit values laid 

down in this Directive have been exceeded, the competent 

authorities shal I be informed as soon as possible. The plant 

concerned sha II not cont tnue to operate wh I I e fa I ling to comp I y 

with emission standards. 
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In the case of point 4 of Article 3,- additional feeding of 

hazardous waste~ shall be stopped when t~e limit values are 

e~ceeded due to disturbances or fal lures of the purification 

devices. 

2. The competen_L au.th~r-1 tl es_ sha I I l-ay · down _ the max I mum: perm Iss I b I e 

period of any technically unavoidable stoppages or disturbances, or 

fal lures~. ~f the _purification . devices,- during which the 

_concentration~ ,.In ~he discharges Into the air of the regulated 

substance_s_ ,!flaY_ excee~ the .. limit- ._values·. laid down. Under no 

cJrcumstance~- .shall,. the plant continue to lnc'lnerate hazardous 

wast_e .for .... a t.lme perlod.-,.of .. more than. two hours uninterrupted; 

moreo.ver.. the cumul at i.ve duratIon of ope rat ion In such condItions 

over one year shall be less than 24 hours. 

In case of a breakdown, the ()per a tor sha I I reduce or c I ose down 

operations as soon .as practicable until normal operations can be 

restored •.. In plants .falling. within Article 3, point 4, additional 

feeding of hazardous wastes shall be stopped. 

The tot a I dust. content -of the discharges sha II under no 

c.lrcumstances exceed 150 mg/m3 expressed as half-hourly average; 

mo_reover, th_e emission limit value laid down In Article a, 
points 1(a)(2} and 1(b)(2) must not be exceeded. AI I other 

conditions, In .particular the combustion conditions mentioned In 

this Directive, shall be compl led with. 

Article 14 

1. The provisions of this Directive shall apply to existing 

Incineration plcmts within 3 years after the date: specified by 

Art I c I e 19 ( 1 ) .• 
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2. However, the plant operator may notify the competent authority 

within six months after the date specified by Article 19(1) that 

the existing plant·w~l I not be operated for more than 20 OOO·hours 

within a period of five .Years at maximum starting with the 

operators' notification before being definitely shut down. In this 

case. the provisions of paragraph 1 do not app1y. 

Article 15 

1. Member States shall require their competent authorities to review 

the permit for each incineration pI ant for hazardous wastes at 

least every five years and to ensure that the plants are updated, 

where necessary, consistent with the progress in emission control 

techniques. 

For new plants, the date for the·· first rev-iew shall be wHhin five 

years of the first operation of the plant at the latest. For 

existing plants the date of the first review shall be within-five 

years of the date specified in Article 14(1). 

2. Member States shall pr.ovide .annually the following information to 

the Commission. 

For each new incineration plant or su~stantial modification·, which 

is newly authorized: 

-the date of authorization; 

- the most important measures and/or techniques incorporated for 

the minimization of amissions; 

the imposed operating conditions; 

the maximum emission limits imposed.· 

The information shall also include for each new or substantially 

modified incineration plant: 

- the date at which it was put into operation; 
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-the results of the . continuously. measured emissions, In 

accordance with Article 12, for an unbroken period of 12 months 

within the first two years after the notified date of the first 

operation; 

-the results of the perl~dlcally measured emissions, In 

accordance with Article 12. carried out In the first two years 

after the notified date of the first operation. 

3. The Commission. assisted by the committee as described In 

Article 17. shall annually submit to the Member States a summary 

report, based on the Information described In paragraph 2, In order 

to Inform on the progress In emission control techniques already 

Implemented and any further major technical developments In this 

field. 

Member States shall ensure that the summary reports are 

disseminated to their competent authorities. 

Article 16 

The modifications required to adapt the Directive to technical progress 

will be adopted In accordance with the procedure laid down In 

Article 17. 

Article 17 

1 . The CommIssIon sha I I be assIsted by a commIt tee composed of the 

representatIves of the Member States and chaIred by the 

representative of the Commission. 

The representative of the Commission shall submit to the committee 

a draft of the measures to be taken. The committee shall deliver 

Its opinion on the draft within a time limit which the chairman may 

lay down according to the urgency of the matter. The opinion shall 

be de II vered by the majorIty Ia ld down In Art lc le 148(2) of the 
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Treaty in the case of decisions which the Counci I is required to 

adopt on a proposal from the Commission. The votes of the 

representatives of the Member States within the committee shall be· 

weighted in the manner set out in that Article. The chairman shal 1 

not vote. 

The Commission shall adopt the measures envisaged if they are In 

accordance with the opinion of the committee. 

If the measures envisaged are not In ~ccordance with the opinion of 

the committee, or if no opinion is delivered, the Commission shal I, 

without delay, submit to the Counci I a proposal relating to the 

measures to be taken. The Council shall act by a qual lfied 

majority. 

If, on the expiry of a period of three months, the Council has not 

acted, the proposed measures shal I be adopted by the Commission. 

Article 18 

The reports on the implementation of this Directive shall be 

established according to the procedure laid down In Article 5 of 

Council Directive 91/692/EEc<n. The first report covers the period 

1995-1997. 

Article 19 

1. Member States shall bring into force the laws, regulations and 

administrative provisions necessary to comply with this Directive 

not later that 30 June 1994. They shall forthwith inform the 

Commission thereof. 

When Member States adopt these provisions, these shall contain a 

reference to this Directive or shalt be accompanied by such 

reference at the time of their official publication. The procedure 

for such reference shal I be adopted by Member States. 

(1) OJ No L 377, 31.12.1991, p. 48. 
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2. Member states shal 1 communicate to the Commission the texts of the 

provisions of national law which they adopt in the field covered by 

this Directive. 

Article 20 

This Directive is addressed to the Member States. 

Done at Brussels, For the Counc i I 

The President 
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ANNEX I 

Equlyalence factors for dioxins and dlbenzofurans 

For the determination of the summed value as stated In Article 8 point 

2 the mass concentratIons of the following dlox Ins and dlbenzofurans 

have to be multlpl led with the following equivalence factors before 

summing up (using the concept of toxic equivalents). 

2,3,7,8 - Tetrachlordlbenzodloxln (TCDD) 

1,2,3,7,8 - Pentachlordibenzodloxln (PeCDD) 

1,2,3,4,7,8 - Hexachlordibenzodloxln (HxCDD) 

1,2,3,7,8,9 - Hexachlordlbenzodloxln CHxCdd) 

1,2,3,6,7,8 - Hexachlordlbenzodloxln (HxCDD) 

1,2,3,4,6,7,8 - Heptachlordlbenzodioxln (HpCDD) 

- Octachlordlbenzodloxln (OCDD) 

2,3,7,8 - Tetrachlordlbenzofuran (TCDF) 

2,3,4,7,8 - Pentachlordlbenzofuran (PeCDF) 

1,2,3,7,8 - Pentachlordlbenzofuran (PeCDF) 

1,2,3,4,7,8 - Hexachlordlbenzofuran (HxCDF) 

toxic 

equivalence 

factor 

1 

0.5 

0.1 

0.1 

0.1 

0.01 

0.001 

0.1 

0.5 

0.05 

0.1 
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1,2,3,7,8,9 - Hexachlordlbenzofuran (HxCDF) 0.1 

1,2,3,6,7,8 - Hexachlordlbenzofuran (HxCDF) 0.1 

2,3,4,6,7,8 - Hexachlordlbenzofuran (HxCDF) 0.1 

1,2,3,4,6,7,8 - Heptachlordlbenzofuran (HpCDF) 0.01 

1,2,3,4,7,8,9 - Heptachlordlbenzofuran (HpCDF) 0.01 

- Octachlordlbenzofuran (OCDF) 0.001 
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ANNEX II 

Determination of emission 1 imlt and guide values for the 

additional incineration of hazardous waste 

The I imit or guide value for each relevant pollutant and carbon monox­

ide in the exhaust gas resulting from the additional Incineration of 

hazardous waste must be calculated as follows: 

Vwaste * Cwaste + Vfuel * Cfuel 

-------------------------------- c 

Vwaste= 

Cwaste= 

Vfuel: 

Cfuel: 

Vwaste + Vfuel 

exhaust gas volume resulting from the Incineration of 

hazardous waste only determined from the waste with the 

lowest calorific value specified in the permit and 

standardized at the conditions given by Article 12, point 2. 

emission limit values set for plants destined to incinerate 

hazardous wastes only (at least the emission I imit values and 

guide value for the pollutants and carbon monoxide as laid 

down in Article 8, points 1 and 2, and Article 7, point 6). 

exhaust gas volume resulting from the combustion of the 

authorized fuels normally used in the plant (hazardous wastes 

excluded) determined on the basis of oxygen contents at which 

the emissions must be standardized as laid down in Community 

or national regulations. In the absence of regulations for 

this kind of plants, the real oxygen content in the exhaust 

gas without being thinned by addition of air unnecessary for 

the combustion process must be used. The standardization at 

the other conditions is given by Article 12, point 2. 

real mass concentrations of the relevant pollutants and 

carbon monoxide in the flue gas of plants which comply with 

the national laws, regulations and administrat iva provisions 

for such plants while burning the normally authorized fuels 

(hazardous wastes excluded). 



c 
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r 

total emission I imit value or guide value for CO and the 

relevant po~lutants replacing the emission limit values and 

the guide value as Ia ld down In Art lc le 7~ point 6 and In 

Article 8, ·points 1 and ·2. The ·total· oxygen content to 

replace the oxygen content for the standardization In 

Articles 7 and 8 is calculated on the basis of"'the content 

above respecting the volume ratio. 

Pollutants arid CO not resulting directly from the inclner'atlon of 

hazardous wastes or from the combust ion of fuels (e. g. from 

matefials necessary for the production or from ~roducts) as wei I 

as co resulting from such Incineration directly if 

the higher CO concentrations In the combustion gas are 

required by the production process and 

Cwaste (as defined above) for total organic carbon, dioxins 

and furans is met 

should not be taken into account. 

In any case, given the authorized hazardous wastes which can be 

additionally incinerated, the total emission limit value (C) must be 

calculated under conditions which would minimize the emissions into the 

environment. such conditions may be materialized for each relevant 

pollutant in the case of additional incineration of hazardous wastes In 

plants not solely destined for the incineration of the wastes: 

Cwaste < Cfuel: 

Cwaste =.Cfuel: 

Cwaste > Ctuel 

the pollution of the surroundings wi II be less as a 

result of the additional incineration of hazardous 

wastes 

indifferent 

the surroundings would suffer from the additional 

incineration of hazardous wastes 
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ANNEX Ill 

Measurement Technlaues 

the determination 

gas-carrying ducts 

of concentrations of 

have to be carr led 

air 

out 

2. Sampling and analysis of all pollutants Including dioxins and 

furans as well as reference measurement methods to calibrate 

automated measurement systems shall be carried out as given by CEN­

standards. While awaiting the elaboration of the CEN-standards, 

national standards shall apply. 

3. The procedure to monitor dioxins and furans can only be authorized 

If the detection limit for the sampling and analysis of the 

Individual dioxins and furans Is sufficiently low to allow the 

determination of a meaningful result In terms of toxicity 

equivalents. 

4. The values of the 95% confidence Intervals determined at the 

emission limit values shall not exceed the following percentages of 

the emission limit values: 

Carbon monoxide (Article 7, point 6a) 

Sulphur dioxide (Article 8, point 1b(5)) 

Total dust (Article 8, point 1b(1)) 

Total organic carbon (Article 8, point 1b(2)) 

Hydrogen chloride (Article 8, point 1b(3)) 

10" 

10" 

20X 

30X 

30% 
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ANNEX TN I 

for Information 

Waste Delivery and Receotlon 

Before the waste material can be allowed Into the plant, It has to pass 

the entrance and control area. Here ·It has to undergo the following 

control and supervising activities: besides weighing and administrative 

control also a laboratory control. 

The laboratory control consists of Inspecting the waste material to get 

a visual Impression. the sampling of the material, characterization of 

the material by general qualitative or semi-quantitative screening 

tests. Due to the lack. of time, a comprehensive analysis Is often not 

possible. The following parameters need to be tested: 

- nonflammability, 

-chlorine and sulphur content, 

- pH-value, 

-content of heavy metals (e.g. by test strips. Atomic Absorption 

Spectrometry or .Atomic Emission Spectrometry with Inductively 

coup I ed PI asma). 

An alternative control system consists of a comprehensive analysis of 

the waste material before actual del Ivery at the plant. When the waste 

is delivered, it Is only checked for conformity with the original 

sample and on specific relevant parameters. In general, It depends on 

the nature and the chemical and physical characteristics of the waste. 

e.g. if it is I iquid or solid as to which parameters have to be tested 

and by which analytical methods. Therefore it is impossible to define a 

I ist of tests that can be applied to each type of waste. 

Normally. further checks are carried out on the. sample later on, e.g. 

calorifi'c value, water content, concentration of PCB or other toxic 

and/or thermoresistant contaminants. 
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At the end of the laboratory tests, the Identity of the waste Is known 

and the material can be directed to the proper discharge station within 

the plant. 
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ANNEX TN II 

for information 

Before finally discharging the waste either Into a bunker or Into one 

of the tanks, it has to be confIrmed that no react Ions between bunker 

or tank contents and the newly delivered material may occur. such 

reactions, e.g. polymerization, may lead to uncontrolled temperature 

increases, ultimately causing a fire or even an explosion. Therefore, 

the behaviour of the waste has to be checked before unloading by some 

kind of smal I scale test. 

The discharge areas are an integral part of the storage faci I I ties. 

This plant section is normally designed in such a manner that emissions 

caused by the handling of hazardous waste materials,· especially 

contamination of sol Is and groundwater by spi lis and leakages and 

diffuse emissions into the air are avoided. Therefore, where necessary, 

the areas where the waste is handled need to be isolated by materials 

that are among other things resistant to chlorinated hydrocarbons; alI 

stations where volatl le substances are unloaded, discharged or taken in 

have to be equipped with suction units. 

Apart from the abovementioned general criteria for the technical 

equipment, the following types of storage faci I ities for combustible, 

toxic waste can be distinguished: 

storage of solid waste (bunker), 

storage of slurry material (tanks or specially equipped bunker 

compartments), 

storage of I iquid waste oi I, solvents, toxic waste water (tanks), 

storage of waste drums and other containers (drum storage area). 

Where solid waste is stored other than in closed containers, it may be 

kept under less than atmospheric pressure by exhausting air out of the 

bunker or the sluice area. The exhaust gas may be used either as 

combustion air to the incinerator or, if the incinerator is out of 

order, it must be treated under the provisions of the authorization or 

discharged by the stack. 
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By discharging liquid or wet material Into a tank, a gas volume (volume 

saturated with volatile organic matter) equivalent to the discharged 

waste Is displaced. This gas stream has to be handled In such a manner 

that it causes neither odour nor pollution. State of the art Is to 

discharge the displaced gas volume within a closed system. e.g. tubes 

with the necessary safety equipment either Into the combustion chamber 

or In the case of plant shut down to an activated carbon filter or 

nitrogen cooled condensing plant. 

Due to the highly variab-le characteristics of wastes as far as their 

level of contamination with pollutants Is concerned, water content, 

calorific value etc., great attention Is necessary to equalize and 

homogenize the waste fractions before feeding them to the kiln. To this 

end, the solid waste may be mixed and the different liquid materials 

should be mixed to a fuel that finally differs little In Its physical 

and chemical characteristics. 
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ANNEX TN Ill 

for Information 

1. Combust I on 

General Considerations 

There Is no s lng le 'best' techno logy for ach lev I ng combust I on. 

Whilst certain basic requirements will always apply. selection of 

the most suitable type of combustion chamber and of the operating 

conditions required In any particular case will depend upon the 

chemical and physical nature of the waste. 

1.1 Combustion Conditions 

Effect tve combust ton will a I ways depend upon at least· four key 

parameters: 

- temperature. 

-residence time. 

-oxygen avai labi I tty. 

- turbulence. 

2. Qombustlon Gas Treatment 

2.1 Gas Conditioning- Some Aspects 

Care should be taken when gas cooling is used that recomb I nat ion 

dioxins and furans which may occur under some circumstances after 

the combustion process Is not enhanced. 

Reformation of PCDDs and PCDFs Is now often considered as occurring 

mainly In the range of temperature between 400 and 2oo·c. 

When heat recovery is used, gas can still be quenched to achieve a 

temperature lower than 2oo·c very rapidly. 
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In addition, quenching has an Important removal efficiency for HCI 

and outlet gas, when it is water saturated, and in proper 

conditioning for wet scrubbing. 

2.2 Dust Separation 

Proven separation processes such as those using electrostatic 

precipitators, fi Iter separators and wet col lectors of various 

types are available for separating dust from fluegases In special 

waste incinerators. Inertial separators, e.g; cyclones, are 

incapable of meeting current r~quirements, at least when instal led 

as final col lectors in a series. 

The requirements with regard to the dust content of the scrubbed 

gas obtained by means of dust collectors fitted downstream of 

special waste incineration plants wi I I depend largely on where the 

collectors are placed within the fluegas treatment units. In the 

case of primary separators, the requirements wi I I mainly depend on 

what demands are placed on the downstream fluegas treatment 

installations. On the other hand, in the case of final separators, 

existing laws must be complied with. 

In addition to the widely used dry electrostatic filters, wet 

f i 1 ters of both the hor i zonta I pI ate type and the vert I ca I tube 

type are particularly recommended for humid fluegases as, in 

addition to the dust, aerosols and droplets can effectively be 

separated out at a low pressure los~. 

Wet electrostatic filters are suitable for the removal of residual 

dust and the separation of aerosols downstream of the noxious gas 

treatment stage. 

The main type of fi Iter collector is the bag fi Iter which can be 

subdivided into the reverse air flow bag filter and the pulse jet 

bag fi Iter, depending on the fi Iter cleaning method used. 
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In reverse air flow filters the dust is deposited on the inside of 

the bag which is made of I ight textiles or felts. The flow of 

contaminated gas keeps the bags Inflated. 

In a wet collector dust particles are deposited on droplets of 

I iquid which is. finely dispersed in the contaminated gas. A special 

feature of wet col lectors is that the degree of separation depends 

very largely on particle size. Large particles are much more 

efficiently eliminated than fine ones. 

2.3 Acid Gas Removal and Demister 

Depending on the waste burned, the contaminated fluegases arising 

in special waste incineration plants may contain noxious gases such 

as HCI, HF and SOx in the following concentrations (actual 

conditIons): 

HCI 

HF 

sox (in the form of so2> 

1 000 - 15 000 mg/m3 

10 - 500 mg/m3 

100 - 1 000 mg/m3 

the fluegases may also contain considerable amounts of vapourized 

mercury. The following processes are available for eliminating 

these noxious substances adequately: 

- wet scrubbing, 

-spray absorption. 

*Wet Gas-Cleaning: As the residues are re-used separately, there 

is an increasing tendency not to separate the dust and gaseous 

pollutants simultaneously, although this possibility does exist. 

The dust tends to be removed, e.g. by means of a dry 

electrofi Iter, before the pollutant treatment stage. 

For pure separation of gaseous pollutants, the scrubbers can then 

be operated with a much lower energy input. 



- 62 -

In view of the different physic-chemical properties of HCI and HF 
on the one hand and so2 on the other, It has proved 

advantageous to wash the waste gas In two stages. The first stage 

In the washing process Is to separate out HCI, HF and heavy metal 

vapours (e.g. mercury) with a very low pH value (0- 3). In the 
second stage, so2 Is separated out usIng dIlute caustIc soda 

(pH • 6 - 8). 

*Spray Absorption Methods: With these methods the absorbent Is 

injected as a solution (e.g. NaOH) or as a suspension (e.g. lime 

milk) Into a reactor where It reacts with the acidic HCI, HF and 
S02 gases. As a result of heat exchange with the waste gas, the 

absorbent drop lets are dr led as they pass through the reactor, 

with the result that the acidic pollutant components are 

transported in a dry particulate state. 

Apart from jets, rotating disk sprays are the preferred spraying 

devices used. A filtering separator is generally Installed after 

the reactor In order to collect the particulate reaction products 

leaving the reactor. 

3. Available Technologies 

For the time being, especially the following measures are known for 

an incineration as complete as possible and minimizing the 

emissions of air pollutants: 

-adequate pretreatment (e.g. mechanical, thermal), 

- incineration Including after-burning with additional use of 

oxygen to lower the emissions of carbonmonoxlde and organic 

substances and to improve the burnout especially in connection 

with the input of drums, 

-quench or spray absorber, 

-dry electrostatic precipitator or baghouse fl Iter for dust 

remova I, 
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-wet scrubber, 

-flue gas cooling, 

-wet electrostatic precipitator, 

-activated carbon .fi Iter 1 activated carbon In drifting stream 

processes, 

- SCR reactor. 
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ANNEX TN IV 

for information 

Monitoring of Emissions 

1. Introduction 

To ensure proper plant operation, it is essential that key 

combustion and gas cleaning parameters are monitored and recorded. 

Emissions from hazardous waste incineration plants can be monitored 

and analysed continuously by the plant's own instruments, 

supplemented by regular check measurements. Other emissions like 

solid residuals reQuire supplementary laboratory tests. 

2. Plant Instruments 

2.1 Parameters 

The plant instruments are used for ongoing plant control and the 

automatic control of the incineration process, including flue gas 

cleaning. The following are typical control parameters: 

- Flue gas temperatures 

in the ki In room, 

in the secondary combustion chamber, 

in the boiler, and 

before/after the filter. 

-The concentration of 

oxygen (02), 

carbon monoxide (CO), 

hydrogen chloride (HCI), 

suspended matter/dust in the flue gas. 
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Other Instrumentation Is used for monitoring the plant's combustion 

efficiency and emissions. The following are typical monitoring 

parameters: 

-nitric oxides (Nox>• 

-sulphur dioxide (S02>. 

-suspended particles/dust, 

- total organic carbon (TOC). 

2.2 Monitoring of Emissions 

In the literature there are many accounts of .monitors for emission 

.measurements, but the lists are Incomplete because of the rapid 

developments In the area .. 

The bibliography refers to the German Umweltbundesamt: Berlcht 

1/1986 (Umweltbundesamt 1986). The basic principles are In situ and 

extractive measurements. 

3. Check Measurement 

Check measurements. can be subdivided into three types: 

- random sample measurements, 

calibration measurements, 

- performance measurements. 

3.1 Periodic Samole Measurements 

To check the plant's particulate matter emissions and emissions of 

heavy meta Is and acId gases In part i cuI ar, It Is recommended to 

regularly measure emissions. of the following: 

-particulate matter, 

- mercury and cadmium, 

- arsenic, nickel and lead, 
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chromium, copper and vanadium, 

-hydrogen chloride, hydrogen fluoride and hydrogen bromide,· 

-sulphur dioxide and sulphur trioxide, 

- total organic carbon, 

-polychlorinated biphenyls and polychlorinated triphenyls, 

- halogens and hydrogen sulphide, 

-dioxins and dlbenzofurans, 

phosphorus compounds, 

- odourous substances. 

Sampling of dust particles and metals contained therein should be 

carried out isokinetically as described in ISO/DIS9096. 

lsokinetic sampl lng means that the velocity of suction In the 

sampling equipment's nozzle Is equal to the flue gas velocity In 

the duct or stack from which the partial gas stream Is sucked out. 

3.2 Calibration Measurements 

Validation of plant performance including ·cal fbratlon of the 

plant's instruments can be carried out In conjunction with the 

random sample measurements. T~ere has proved to be a need for this 

since emission monitors are complicated systems which become 

unreliable after lengthy periods without expert Inspection. 

3.3 Plant Performance Measurements 

After entry into service of a new furnace line and/or a new flue 

gas cleaning equipment, there is a need for performance testing, so 

that plant-specific characteris~ics are demonstrated. The test 

programme is a matter for agreement both In terms of content and 

frequency. Among the typical parameters are: 



- Emission of TOC, 

~Hydrogen chloride (HCI), 

-Hydrogen fluoride (HF), 
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-Oxides of sulphur (S02• S03), 

- Emission of PCDDs and PCDFs, 

-Oxides of nitrogen (NOx), 

-Mercury (Hg). 
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