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1. Executive summary

The aim of Directive 2000/76/EC on the incineration of waste (WID) is “to pre-
vent or to limit as far as practicable negative effects on the environment, in par-
ticular pollution by emissions into air, soil, surface water and groundwater, and
the resulting risks to human health, from the incineration and co-incineration of
waste” [WID Article 1].

The objective of the study is to provide the Commission with an assessment of
the implementation of the WID, proposals for amendments of the Directive and
assessments of those possible amendments. This is to provide a basis of the
review foreseen by Article 14 of the WID, to facilitate possible further develop-
ment of the Directive and to provide an input in the broader context of the re-
view of the IPPC Directive and related legislation.

This report presents the results in three general sections:
¢ Information on the implementation of the WID in the Member States,
»  Case studies on costs and benefit of the implementation,

e Options for amendment of the WID

1 = Implementation in the MS

In total 1444 incineration and co-incineration plants have been reported (see
following table for details).

Table 1: Overview: Number of plants

Number of plants Amount of waste Data availability
dedicated waste incin- 595 plants ~60 million tonnes Data from 21 Member
eration States
co-incineration 849 plants >13 million tonnes Data from 13 Member

States
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Based on a number of expert interviews, discussions and plausibility checks
with literature data it can be estimated that about 30% of the installations that
co-incinerate waste have not been reported. Identification of plants where the
WID had to be applied when it entered into force and ensuring that the permits
were issued in time was done by the Member States mostly in the course of
routine updates of the permit or granting of IPPC permits or was achieved by
informing the competent (often regional) authorities about the need to consider
the WID requirements for appropriate plants. A feedback mechanism about the
details of the permits from the regional to the national level is not established in
some Member States, and this has made accessing data from certain MS more
difficult.

The application of the WID for specific types of installations has been analysed
for small waste oil burners, thermal soil cleaning, thermal cleaning of work
pieces and the use of high calorific wastes in the ceramic industry. Here, as well
as in cases where waste is temporarily co-incinerated, the Member States’ ap-
proaches show a heterogeneous picture resulting from different interpretations
of the WID.

Stricter air emission limit values have been imposed to a number of plants and
as a general rule for the incineration and co-incineration of waste in at least 3
Member States. Parameters affected are dust, HCI, HF, SO,, NOx and Hg.

At least 13% of the plants have been granted exemptions from operating condi-
tions, most often minimum temperature and residence time.

Exemptions from measurement requirements as provided by the WID have
been reported for ~980 cases (approximately 25%" of the plants), most of them
for HF, HCI and SO, (no continuous measurements) and few for heavy metals
and PCDD/F. Most exemptions within the possibilities given by the WID were
granted in the lime and cement industry and for dedicated incineration plants
(which is proportional to the high number of plants in these sectors).

Additional monitoring of PAH emissions to air has been reported for three
Member States and a number of individual plants in other Member States.

Overall, the analysis of the implementation of the WID revealed that the permit-
ting in most Member States has been performed with a high degree of compli-
ance at least for the reported installations. Co-ordinated permitting of installa-
tions according to WID and IPPCD was accomplished in the Member States.

Two issues of concern have come out of the reported data.

Firstly, some 150 to 200 exemptions which seemed to go beyond the exemption
clauses of the WID have been reported.

1 Some double counting could not be avoided as some plant measure periodically and continuously
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Secondly, the requirements of Art. 12(2) of the WID on the publication of infor-
mation about incineration and co-incineration plants seem to be fulfilled by only
~Y5 of the Member States. Therefore, centralised (electronic) management of
information about permitting situation of installations is, however, seen as an
approach to improve the knowledge of national institutions about the implemen-
tation of the WID significantly.

2 = Case studies

A number of case studies on costs and benefits of the WID implementation
have been performed that analysed the effect of the WID on the cost situation
and environmental performance of individual installations. Focus has been set
on measures for the reduction of emissions triggered by the WID requirements,
the resulting environmental and health effects and cost effects of measures for
the monitoring of air emission. Additional, mostly “indirect” effects like benefits
improved energy efficiency, has not been included in the calculations.

The analysis showed that generally relevant environmental benefits have been
achieved with moderate costs. The following table provides an overview of the
results.

Table 2: Overview: Cost - benefit analysis results

Sum of monetised health & envi- || total costs for WID compli-

Type of installation ronmental benefits in €ly ance in €y

Hazardous waste incinerators 7000 to 260 000 80 000
Municipal waste incinerators 2.5 million to 7 million 600 000 to 7.4 million
Cement plants 2.2 million to 7.4 million 200 000 to 1.3 million
Lime plant - 35800
Power station 315 to 675 000 65000 to 3 million
Expanded clay plant 600 000 660 000

The big range of costs results from the fact that

» sometimes a major revamp of the installation was necessary and some-
times only small changes,

» sometimes the emission level before the implementation of the WID was
significantly higher than the WID ELV and sometimes already very close to
the WID requirements and

» the sizes of the plants differ.
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3=>» Options for amendments

The impact analysis (partly in conjunction with analysis of technical feasibilities)
carried out for possible amendments of the WID showed the following results:

» The analysis of impacts of further exemptions from monitoring require-
ments of the WID shows that further exemptions have a potential for
cost savings with minimal additional risks of increased environmental
impacts. Compared to the overall cost situation of incineration and co-
incineration plants the potential cost savings are, however, relatively
small.

« If dioxin-like PCB would be included in the requirements of the WID for
PCDD/F emissions (ELV of 0.1 ng TEQ/m®) it has to be taken into ac-
count that this would imply a factual decrease of the ELV for PCDD/F.
At the same time current TEQ for PCDD/F will need to be reconsidered.
The available data basis is too limited to allow the determination of a
revised ELV that includes dioxin like PCB. A separate monitoring re-
quirement in the WID for these compounds could result in a much im-
proved data basis that could be used in a future review of this issue in
the WID.

» The analysis of the technical feasibility of continuous PCDD/F monitoring
(sampling) revealed that the techniques are very much advanced, al-
though some issues exist as regards their compliance with the Euro-
pean standard. The analysis of impacts showed environmental and so-
cial benefits. The economic impacts on affected industries might be
significant for installations that use just small amounts of waste. Exist-
ing and possibly extended possibilities for exemptions from monitoring
requirements could limit this problem.

» Continuous monitoring of mercury is already implemented in some Mem-
ber States and for several plants. The analysis of possible impacts
showed best results for the option where continuous monitoring is gen-
erally required by the WID for the majority of installations whilst taking
into account existing and possible future exemptions from monitoring
requirements.

» The adaptation of the emission limit for NO, for existing cement plants co-
incinerating waste to the level of the limit for new cement plants was
proven to be technically feasible. This would result in some additional
economic burden for the sector, but this effect would be clearly ex-
ceeded by the benefits for human health and environment.

» The impact analysis regarding the use of high calorific waste in blast fur-
naces showed that, as an alternative to emission monitoring for certain
pollutants, applying a waste input based approach could have certain
benefits.
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Several other issues have been raised by stakeholders with the implementation
and application of the WID requirements. Most of them regard the need for clari-
fication of definitions, scope related aspects and monitoring requirements. Sev-
eral of these issues might not need changes of the text of the WID but might
already be solved by further guidance on the implementation of the Directive.
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2. Implementation of the WID in the
Member States

2.1. Introduction

Following chapter summarises the information about the co-incineration and
incineration practice in the European Member States. It is structured according
to the sectors.

Chapter 2.2 explains the methodological approach taken for the data collection
and describes the contributions received from stakeholders.

Chapter 2.3 describes the information received from the Member States with
regard to the general implementation of the WID. Chapter 2.4 presents informa-
tion with regard to the implementation of the WID in dedicated incineration
plants and the implementation of BAT. Chapter 2.5 summarises the information
gathered for the co-incineration sector.

Chapters 2.6 and 2.7 contain a summary and the conclusions on implementa-
tion.

2.2. Methodological approach

2.2.1. Data collection

Experience with similar projects in the past showed that in most of the cases the
required information is not easily accessible at central national points. In addi-
tion it had to be taken into account that some of the information required in the
course of this project is exclusively available on the level of individual permits.
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Thus a differentiated approach of distributed data collection was chosen aiming
at reducing the necessary efforts for the single institution:

a) The questionnaire for the Member States (see annex 1 to this report). It com-
prises three parts. Part one covers general implementation issues and the
number of and type of co-incineration plants in the respective Member States.
Part two covers the application of exemptions and additional requirements
only for the co-incineration sector excluding the cement and lime industry.
Part three covers the application of Article 12(2) excluding the cement and
lime industry. Subsuming it excludes incineration in dedicated waste incinera-
tors and certain topics of co-incineration in cement and lime kilns. With this, a
large number of installations were excluded from that questionnaire leading to
reduced efforts for the authorities. The questionnaire was sent to the national
authorities of all 27 Member States on 28" December 2006 announcing end
of January as the deadline of the first part of the questionnaire and end of
February as deadline for the second and third part.

b) In parallel, information about dedicated waste incinerators has been re-
quested from the European associations CEWEP (dedicated waste incinera-
tors) and EURITS (hazardous waste incinerators) which cover more than
80% of the incineration plants operating in the European Union. Information
about cement and lime kilns has been asked from the respective associa-
tions CEMBUREAU and EULA

The respective questionnaires are available in annex 1 to this report.

¢) In addition to the data on co-incineration requested from the Member States,
experts from the following industry sectors have been contacted in order to
get a detailed data on the issue of co-incineration in their industry sector:

¢ Power plants

*  Non ferrous metal industry
¢ Ferrous metal industry

e Ceramic industry

e Paperindustry

e Chemical industry
Following European Associations were contacted in the context of the co-
incineration of waste:

e EURELECTRIC

« EUROMETAUX

+ EXCA/CERAME-UNIE

« CEPI
« CEFIC
« FEAD

In order to cope with the expected amount of data software tools based on
the questionnaires were developed for the compilation of the stakeholder
contributions (see Annex 2).
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2.2.2. Received information

CEWEP submitted detailed answers for eight Member States: Czech Repubilic,
The Netherlands, Finland, France, Germany, Hungary, Portugal and Sweden.

Eurits submitted information for nine Member States: Austria, Belgium, Finland,
France, partly for Germany, Hungary, Poland, Sweden and the UK. The data of
Eurits is not covering all hazardous waste incinerators as Eurits members are
only merchant hazardous waste incinerators and not the incinerators dedicated
to a particular industrial company.

In a second round also Member States were asked for information on the dedi-
cated incineration sector: Replies are available for Latvia, Lithuanian, Romania,
Slovak Republic, Slovenia and the UK. In addition some general information
has been made available with the voluntary submission of the questionnaire of
Commission Decision of 20/11/2006 by the UK.

The following list summarises the answers to the questionnaire sent out to the
Member States.

Table 3: Overview of the Member States responses to the questionnaire

Member State Status

Austria Answers to questionnaire partly received.
Belgium-Wallonia No information received
Belgium-Brussels No information received
Belgium-Flanders® Answers to questionnaire partly received.
Bulgaria Answers to questionnaire partly received.
Cyprus Answers to questionnaire received.
Czech Republic Answers to questionnaire received.
Denmark Answers to questionnaire partly received.
Estonia Answers to questionnaire received.
Finland Answers to questionnaire received.
France Answers to questionnaire partly received.
Germany No information received

Greece No information received

Hungary Answers to questionnaire received.
Ireland Answers to questionnaire received.

Italy Answers to questionnaire partly received.
Latvia Answers to questionnaire received.
Lithuania Answers to questionnaire received.
Luxembourg Answers to questionnaire received.
Netherlands Answers to questionnaire partly received.
Malta No information received.

Poland Answers to questionnaire partly received’.
Portugal No information received.

Romania Answers to questionnaire partly received
Slovakia Answers to questionnaire received
Slovenia Answers to questionnaire received.
Spain Answers to questionnaire partly received
Sweden Answers to questionnaire partly received.
UK Answers to questionnaire received.

2When Belgium is mentioned in this report, only the Flemish region is meant unless otherwise stated.

3 Information received on 06.06.07 in Polish. An internal translation was used for the following chapters.
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Answers to the questionnaire are missing completely for Belgium-Walloon and
Brussels region, Germany, Greece, Malta and Portugal. For some German
plant types we received selected information from the industries directly and
incorporated it below. Because of the expected high relevance for the co-
incineration sector, a meeting with the German environmental agency was car-
ried out in June.

In case of Spain only 6 of 19 regions have replied to the questionnaire. For the
Netherlands seven of the 12 provinces have answered. Most of them are the
competent authority for large combustion plants (> 50 MWth). The Dutch com-
munities being the authority for the small plants were not asked for input by the
Dutch Authorities.

Cyprus, the Czech Republic, Romania, Bulgaria and the Slovak Republic indi-
cated to have co-incineration in the cement and/or lime industry and therefore
did not respond to some parts of the questionnaire. They answered partly with
regard to the cement and lime industry (see chapter 2.5.1). According to Mal-
tese authorities no co-incineration is carried out on Malta®.

Denmark, Belgium-Flemish Region and Latvia did not respond to the second
part of the questionnaire asking details about the permitting situation.

Additional information was provided by the industry associations. For details of
the approach taken for the collection of information see chapter 2.2.

CEMBUREAU delivered aggregated information and Luxembourg, Cyprus,
Lithuania, Slovenia, Hungary and the UK delivered some information regarding
their cement sector.

For the lime plants, based on the data made available for the Cement and Lime
BREF revision process, the relevant information was put together by Okopol
and commented resp. updated by EULA.

Additional information about the cement and lime sector was also provided by
some Member States.

EXCA and CEPI submitted data on the number of plants (CEPI for 13 Member
States) and some other topics.

From EURELECTRIC only information about two plants in one Member State
was made available.

CEFIC, FEAD and Eurometaux did not submit information based on the ques-
tionnaires.

The information collected from the Associations and the Member States have
their main shortcomings concerning completeness. For both sources the quality
of the information received differed to a vast extent.

4 pers. com. Maltese Ministry, 20.08.2007
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The information collected from the Member States has its shortcomings due to
the fact that permitting is often done on a more regional level and the informa-
tion is only partly available at the national level the questions relating to the
detailed permitting situation were often not answered.

The shortcomings of the association data is mainly due to the fact that the na-
tional members of the European associations usually do not cover all of the
plants situated in one country.

Therefore all aggregated values have to be considered as the lowest value
and it has to be assumed that in reality the value is higher.

2.3. General implementation of the WID

The following chapters summarise the outcome from the data collection via
questionnaire.

2.3.1. Identification of existing incineration and co-incineration plants

The Member States have been asked via questionnaire: “How were existing
incineration and co-incineration plants to which the Waste Incineration Directive
had to be applied identified?”

Answers to this question were received from 21 Member States: AT, CY, CZ,
DK, EE, FI, FR, HU, IE, IT, LV, LT, LU, NL, PL, RO, SK, SI, ES, SE and UK.
Most of them indicated that they already knew the relevant installations.

Three Member States employed national databases for identification (AT, Fl,
SK). In most Member States those installation have already been licensed or
permitted due to a different legal requirement (CZ, EE, IT, LV CY, DK, ES, IE,
UK). In the UK and Ireland the permitting according to the IPPC Directive identi-
fied the plant falling under the WID. In Cyprus and Latvia those installations had
already air pollution permits.

France conducted an inquiry, Ireland requested a permission renewal of the
IPPC plants and the Netherlands communicated actively with the respective
authorities. Slovenia identified the installation during inspections and Hungary
during the licensing procedure.

The answers of Lithuania, Sweden and Poland could not be evaluated.
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2.3.2. Enforcement of the requirement for the plants to obtain permits
by the due dates

The Member States have been asked in the questionnaire: “How was the re-
quirement for plants to obtain permits by the due dates enforced?”

Answers were received from 21 Member States: AT, CY, CZ, DK, EE, FI, FR,
HU, IE, IT, LV, LT, LU, NL, PL, RO, SK, SI, ES, SE and UK. Most of them indi-
cated that they enforced the requirement to obtain permits by the implementa-
tion/transposition of national legislation (UK, LV, IE, AT, CZ, FI, SK, HU, FR,
RO). In Latvia the WID was implemented/enforced through the IPPC Directive.
In the UK the WID and IPPC Directive are implemented through an existing
Pollution Prevention and Control regime.

Slovenia and Austria granted transitional compliance periods for complying with
WID requirements. Luxembourg granted provisional permits for waste input.

Lithuania, Estonia and France informed via letters either the regional authorities
(FR) or the plant operators (LT, EE) about the WID requirements and deadlines.

In Denmark and Slovenia the update of the permission was obligatory at a given
date. The Slovenian companies had to prove their WID compliance in order to
receive a new one.

Sweden granted general permission at given date. Specific permitting was only
needed when the plant had to make significant changes.

In Cyprus the permits expired automatically and their renewal included
WID/IPPC provisions.

Spain stated that permits are regularly renewed. No further details were given.

In Luxembourg the permits of all plants were reviewed according to the WID
requirements.

The Austrian authorities carried out a specific procedure if new permits accord-
ing to WID had an impact of neighbours; otherwise reporting to the authority
was considered as being sufficient. In addition local authorities were requested
by the Ministry to carry out controls.

The answer of Poland could not be evaluated.
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2.3.3. Approach taken to application of the WID to specific installa-
tions

The Member States have been asked in the questionnaire:

“If existing in your country, please describe the approach taken to application of
the Waste Incineration Directive concerning:

- small waste oil burners (e.g. used in motor garages)
- thermal cleaning of equipment or soil

- the use of waste in ceramic kilns (e.g. paper sludge, waste wood)”

Answers were received from 21 MS: Austria, Bulgaria, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Hungary, Ireland, Italy, Lithuania, Luxem-
bourg, Netherlands, Poland, Romania, Slovakia, Slovenia, Spain, Sweden, UK,

Italy answered that “no exemptions are foreseen”. No further clarification was
provided.

In Cyprus these installations do not use waste and are therefore not permitted
according to the WID.

Romania, France, Ireland, Hungary, Poland, Netherlands and Austria replied in
a more general way: In the Netherlands the WID is not applied as the above
mentioned installations practise “reuse”. According to Ireland hazardous waste/
waste oil burning requires licensing, but no licenses have been obtained. In
Austria there are not exemptions possible in the national WID implementation
for these cases. France indicated that some of these installations are regulated
by regional ordinances. All Romanian facilities that incinerate waste have to
comply with the requirements of Waste Incineration Directive and have to obtain
a permit for this activity. The respective Hungarian Ministerial Decree covers all
types of waste incinerators as stipulated in Directive 2000/76/EC. The Polish
regulations do not incorporate any specific requirement for the plant types.

Specific answers were received from Lithuania, Bulgaria, Finland, Slovenia,
Spain, Slovakia, Sweden, Luxembourg, Czech Republic, Denmark, Estonia and
the UK. Their statements follow below.
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2.3.3.1. Approach taken to application of the WID to small waste oil
burners
The WID is applied in three Member States (Slovakia, Lithuania and Slovenia).
The other Member States have answered as follows:

Estonia answered that waste oil burning is prohibited in their country. In Luxem-
bourg and Finland waste oil burning is no allowed in installations with a capacity
below 3 MW (LU) resp. 5 MW (FI). In the Czech Republic, Sweden and Spain5
small waste oil burners do not exist. Denmark did not submit any information
about this kind of installations within their country. Bulgaria answered that the
incineration of waste oils is done according to their specific waste incineration
regulation.

In the UK these installations are subject to a case-by case assessment. UK
provided additional background information:

“The definition implies that an “incineration plant” will have a degree of technical
sophistication. There is a diversity of devices in which waste is burnt, and regu-
lators must therefore consider each type of device on a case by- case basis to
assess whether it may be “incineration plant” for the purposes of the WID. A
device which does nothing more than provide physical containment for what
would otherwise be an open bonfire lacks the necessary degree of technical
sophistication. But devices providing more than that — for example, fan assisted
air flow controls — may be “incineration plant” for the purposes of the WID.”
[DEFRA 2006]°

2.3.3.2. Approach taken to application of the WID to thermal cleaning of
equipment or soil

Soil cleaning

In Denmark and Sweden soil cleaning installations exist and they fall under the
WID. In France one installation is falling under the WID.

In the UK the WID is not applied for “some processes involving thermal treat-
ment” since their purpose is cleaning rather than incinerating.

In Bulgaria, Czech Republic, Estonia, Lithuania, Luxembourg, Slovenia and
Spain soil cleaning installations are not existent. Estonia and Slovenia specified
that the WID would apply if installations were available in their countries.

The Slovak Republic and Finland did not submit particular information about soil
cleaning installations.

5in 6 out of 19 regions of Spain

6 Department for Environment, Food and Rural Affairs (DEFRA), Guidance on Directive 2000/76/EC on the incineration of
waste, Edition 3 June 2006, London
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Cleaning of equipment

Lithuania, Luxembourg, and Spain indicated that installations for cleaning
equipment do not exist in their country.

Bulgaria, Czech Republic and the UK stated that the WID is not applied for such
installations. The UK stated as a reason for this procedure that their purpose is
cleaning rather than incinerating.

In France one installation is falling under the WID.

In the Slovak Republic and in Slovenia specific emission limit values are applied
for such installations. Slovenia has indicated the details of these requirements.

Table 4: Slovenian ELVs for stationary source

Limit value until 31.12.2010 Limit value from 1.1.2011
Total dust **50 mg/m3 *20 mg/m?
****150 mg/m? **150 mg/m?
Organic substance, as total carbon
Limit mass flow - 0,1 kg/h
Limit concentration 20 mg/ m®
SO
Limit mass flow 1.800 g/h 1.800 g/h
Limit concentration 350 mg/m3 350 mg/m3
NOx
Limit mass flow 1.800 g/h 1.800 g/h
Limit concentration 350 mg/m3 350 mg/m3
* at mass flow of the total dust which exceeds the limit value of mass flow of the total dust which
is 0,2 kg/h

*%

if the mass flow of total dust is equal or less than limit mass flow of total dust of 0,2 kg/h

at mass flow of total dust, which exceeds the limit value of total dust which is 0,5 kg/h

if the mass flow of the total dust is equal or less than the limit mass flow of the total dust which
is 0,5 kg/h

Kk

*kkk

“The calculated content of oxygen is 11%. Monitoring requirements depend on
the mass flow of the substance (in main cases it has to be carried out periodi-
cally 1/3 years; 1/year for parameters which 5x exceed the limit mass flow;
permanent monitoring is required in cases when the value of the particular pa-
rameter as prescribed for the continuous measurement is exceeded. Also other
parameters have to be monitored in cases when they are found in the signifi-
cant amounts’.”
Denmark, Estonia, Sweden and Finland did not submit particular information
about installations for cleaning of equipment.

7 Email by Slovenian authorities, 18.05.2007
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2.3.3.3. Approach taken to application of the WID to the use of waste in
ceramic kilns (e.g. paper sludge, waste wood)
In Lithuania, Spain, Estonia and Sweden, the WID applies to ceramic kilns
combusting waste.

In the Czech Republic and Slovenia the WID is not applied since the “use of
waste in ceramic kiln is mentioned as treatment such as D9 (for sludge) or R5
(for waste wood, paper etc.) and not as incineration or co-incineration” (Sl) and
“paper sludges and waste wood (unpolluted) are used as raw material for the
production of porous perforated bricks”.

Belgium stated that plants using paper sludges from recycling of paper waste

are considered as co-incineration plants as Decision 2003/33/EG on landfilling
states that waste with a loss of ignition of 10 % and TOC 6 % is considered to
be combustible.

In Luxembourg and the UK such installations do not exist.

Finland and Denmark did not submit particular information about ceramic kilns
using waste.

2.3.4. Periodical co-incineration of waste
The Member States have been asked in the questionnaire:

“Do the emission limit values (ELV's) for co-incineration plants (in particular
from plants like under 3a) always apply or only during those periods when
waste is co-incinerated?”

Replies from 18 MS: Austria, Cyprus, Czech Republic, Denmark, Estonia,
France, Hungary, Ireland, Italy, Lithuania, Netherlands, Poland, Romania, Slo-
vakia, Slovenia, Spain, Sweden, UK,

Slovenia, UK, Cyprus, France, Hungary, Ireland, Poland, Slovakia, and Lithua-
nia indicated that the ELV of the WID only apply when waste is co-incinerated.
Ireland, Lithuania and Poland apply different ELVs when no waste is inciner-
ated.

In Austrias, Netherlands, Sweden, Spain and Romania the ELVs of the WID
always apply also when no waste is incinerated.

In Denmark the application depends on the frequency of waste co-incineration.

The answers of the Czech Republic, Estonia and Italy could not be evaluated.

8 According to Austria two sets of ELV “would render the reasonable control impossibleGand “would lead to the fact that
the annual report according to Art. 12 para 2 would miss explanatory value.O
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2.3.5. Problems experienced with the implementation of the WID

The Member States have been asked in the questionnaire:

“Please describe any problems experienced in the implementation of the Direc-
tive (e.g. uncertainties in interpretation, technical difficulties), and how you over-
came these problems.”

This section summarises the answers given to this question by the Member
States. Considerations will be made in the chapter 4.1, where also the input
from the other stakeholders is included.

Answers were received by 20 Member States: Austria, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Hungary, Ireland, Italy, Latvia, Luxembourg,
Netherlands, Poland, Romania, Slovakia, Slovenia, Spain, Sweden, UK.

Cyprus, Czech Republic, Estonia and Hungary did not indicate any specific
problems.

Romania indicated technical problems regarding emissions' monitoring, espe-
cially for metals and dioxins as state laboratories have not yet all relevant
analysis equipment.

Several contributions asked for clarification of definitions for wastes mentioned
in Article 2.2 of the WID and for exclusion of further wastes (animal fats (Fl),
horse manure (Fl), straw & wood chips from stables (FI), the Definition of ani-
mal carcasses (UK), Vegetable waste from the food processing industry (UK),
Food processing industries (UK), Wood waste (UK), Fibrous vegetable waste
(SI), Radioactive waste (UK), Incineration of residues from bio-fuel production
processes (LV).

Member States also raised a number of issues with the implementation of the
WID for certain processes:

» Waste incineration of paper installation with a capacity lower than 50 MW
with waste being
o out of the WID scope,
o produced on site and
o having a low calorific value (fibrous vegetable waste) (Sl),
« Paint shops & precious metal recovery (Sl).
small scale and combined plants (IE)
 co-incineration when fly ash/FGT sludge is re-injected in LCPs (DK)
high temperature drying of wet waste (CZ)

Contributions were received that highlighted the difficulties to decide on whether
a waste is to be seen as incinerated/co-incinerated in a process or whether the
use of the waste in the process is to be seen as material recovery from raw
materials (e.g. waste streams containing plastics in metallurgical processes,
wastes with a high mineral content and low organic portion in the cement indus-
try, mixed paper/plastic sludge to be used as expansion agent in brick and clay
industry or the use of high calorific waste in blast furnaces.)
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Furthermore following difficulties have been mentioned:

 Austria stated that “Art. 8 Water discharges - A problem is seen in the
distribution of the responsibilities between the operator of the incinera-
tion plant for off-site water treatment plants and the other operators. Art.
11 Measurement requirements - If a plant consists of more than one
line (with the same or with different waste input) and/or more than one
flue-gas-cleaning (chimneys), it is not clear how many sets of limit val-
ues shall be obligatory and how many measurements should be taken.
Is an average value possible in those cases? What is the sufficient con-
tent of the annual report? Art. 13 Abnormal operating conditions - this
system should be revised, as it is difficult to understand and especially
inappropriate for the exceeding of water limit values.”

« Art. 6 (1) correct implementation of limit values for TOC etc is unclear
(SK);

« Art. 11(11), Annex lll 3 Consideration of the confidence levels (FR);

 Article 13 Denmark: “In article 13(3) it is unclear which limit values shall
form the basis for measuring excesses for the four-hour period, as the
air emission limit values in annex V are either daily average values or
half-hour values.

* In article 13(4) it is unclear whether the dust ELV may be touched every
half hour during the four-hour period, and it is unclear what CO and
TOC values may not be exceeded."

« Art 13(3) Difficulties in calculating the max. time when ELV are exceed
(FR);

e The Netherlands mentioned that “Co incineration plans have to deal
with the IPPC-directive, different BREFs and also the WID. The emis-
sion levels are not the same as the BAT associated emission levels.
Levels and Performance Rates for Combustion Exhaust Gas Treatment

in the Chemical Sector (table 4.11 BREF CWW). (due to oxygen con-
tent)”

* Measurements, self-control, compliance (ES);

« According to Luxembourg the TOC ELV for cement plants as required by
Annex I1.1.2.TOC is too strict

» The missing differentiation of wastes and their characteristics was criti-
cised by Poland. According to them it is not clear why the same ELV
apply for wastes like animal and bone meal and plywood used within
the processes, in particular since some of those wastes reduce the
amount of certain emissions
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2.3.6. Areas suggested for amendment of the Directive
The Member States have been asked in the questionnaire:

“Please describe any areas in which you suggest that amendment of the Direc-
tive should be considered, giving the reason and data behind your suggestions.

”

13 Member States answered Austria, Belgium, Czech Republic, Denmark,
France, Ireland, Netherlands, Romania, Slovakia, Slovenia, Spain, Sweden,
UK.

2.3.6.1. Article 2 Scope and Article 3 Definitions

The exclusion of following wastes from the scope of the WID has been asked
» animal fat (AT),
* horse manure (AT, SE),
» explosives (SE),
« tallow (SE),
» animal by-products (SI)
* meat and bone meal (PL).

Romania had asked for clarifications which wastes are covered by the WID and
which by Regulation 1774/2002 on animal by-products. Poland wished for inclu-
sion of meat and bone meal in regulation 1774/2002 and emission regulations
for biomass.

The Netherlands mentioned that it is unclear which gaseous wastes are in-
cluded resp. excluded from the scope.

Belgium proposed to introduce concentration figures to determine when the
WID can be applied to waste wood (e.g. for halogens, heavy metals). Belgium
uses figures which are based on the German waste wood ordinance.

Austria wished for special provisions for small waste amounts and Ireland sug-
gested a revision of Article 2(2) according to the changes of the WFD.

Sweden demanded a clarification on the term “abnormal operating conditions”
which title Article 13 and according to the UK a definition of the term “Break-
down” as mentioned in Article 13 (2) is necessary.
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The Czech Republic, Ireland, Sweden and Belgium mentioned that certain clari-
fications on the Definition of (co-)incineration plant would be welcomed. All MS
mentioned this with reference to pyrolysis /gasification processes. The Czech
Republic mentioned also plasma processes in relation with the definition of
(co-)incineration.

Belgium proposed to introduce criteria for the combustion of waste like the TOC
or loss of ignition in order to avoid that all kinds of techniques are labelled as
combustion/incineration techniques.

The Czech Republic proposed to incorporate specific configurations for gasifica-
tion/pyrolysis for certain processes like biomass with a stable composition and
tyres producing gas which is marketable. For them also the definition of “subse-
quently incinerated” in Article 3(4) is unclear concerning time and place.

2.3.6.2. Article 6 Operating conditions

According to Sweden the TOC in bottom ashes tailored for household waste
and the need for this requirement is questioned. In the view of Sweden strict CO
and Air-TOC values are sufficient to secure good combustion conditions.

Regarding Article 6(4) UK finds that “The WID requirement for incineration
plants that the amount of residue and TOC level is not increased is unenforce-
able. For the operator to prove this conclusively, the plant has to be both at
normal and derogated conditions which is impossible. Similarly, the last sen-
tence of paragraph 2 of Art 6(4) is confusing and not needed — all WID condi-
tions must be complied with, not “at least the provisions for...total organic car-
bon and CO...".

2.3.6.3. Article 8 Water discharges from the cleaning of exhaust gases

Belgium noticed the need of a mixing rule also for water discharges from the
cleaning of exhaust gases. In particular for metallurgical processes as their
heavy metals originate from the process not from the waste. The UK uses the
mixing rule already in combination with Article 8.

2.3.6.4. Article 11 Measurement requirements

The UK proposed to loosen the measurement requirement of Article 11(2) for
smaller plants and proposed also to allow them periodic instead of continuous
monitoring according to Article 10.

Austria proposed to include exemption possibilities if specific parameters are
not relevant in the waste composition. As an example the production of heat
energy by incineration of edible waste oils was mentioned. The Slovak Republic
mentioned a similar example and proposed to review and reduce the monitoring
requirements. Belgium noticed the same issue with regard to Cl but has posed
the question how to deal with it. The UK mentioned also that monitoring of sub-
stances which are not present in the waste stream is superfluous.
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Denmark agreed in stating that “in some cases the provisions of the directive
are too detailed, e.g. for burning waste which does not contain heavy metals or
does not produce significant amounts of acid flue gas.”

Article 11 (2) a: Sweden finds the continuous measurement of TOC unneces-
sary and mentioned that the requirements for continuous measuring are not
adapted to batch processes as carried out e.g. in the ferrous and non ferrous
metal industry. Belgium agreed in so far as they would like to know how to deal
with Batch processes with regard to monitoring.

Article 11(2): a review and reduction requirements for monitoring is demanded
by the Slovak Republic for hospital waste incineration plants due to high costs
of the requirements.

Article 11 (3): According to the UK computational fluid dynamic packages
should be accepted. They also question the necessity of the minimum resi-
dence time and demand the schedule of the Commissions assessment as indi-
cated in Article 11 (7). In connection with Article 11(7) the possible incompatibil-
ity with the measurement requirements of Article 11(13) was mentioned.

Article 11(11): the Netherlands state that the indicated period is too short and
should be excluded from the WID due to the requirement as specified in EN
14181. The UK demands a definition of a valid "1/2 hour" when the continuous
emission measurement is offline and is asking whether calibration and zero-drift
checking is to be included in the disallowed values.

Article 11 the Czech Republic wished for a clearer definition of the measure-
ment requirements in connection with Annexes Il, lll and V.

Other topics

According to Belgium “certain waste categories can be co-incinerated in a die-
sel-engine or stationary engines (e.g. used frying fat or oils)

» The WID states that waste should be incinerated at a temperature of 850 °C
during at least 2 seconds (article 6 §2). This is not always possible.

« continuous measurement : certain engines will be fed with one specific waste
stream. Is it necessary e.g. for a mobile engine to have the obligation to do the
continuous measurements (e.g. in driving busses)?

« certain emissions parameters. The WID says emission values have to be ac-
cording to annex Il. However technically it is not always possible to satisfy the
same emission values for an engine as for a waste incineration plant. *

Austria requested a harmonisation and structuring of the reporting data of Arti-
cle 12(2) in an Annex of the WID.

Article 13 (3) according to the UK batch plants like gasification/pyrolysis plants
have large difficulties to comply with a 4hour shut down. Citing the same Arti-
cles Sweden states that fit remains unclear how four hours of exceeding ELV
should be detected if only daily average values are indicated in Annex Il.
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The UK mentioned that the interaction between Article 6 and 13 is not clear.

“In particular, there is a significant problem in defining what “cease feeding
waste” might mean, for example in a mass-burn MWI where the feed chute is
choke fed. At the point where the ELV is exceeded, there may be many tonnes
of waste committed to be fed to the furnace. Does cease feeding mean stop
charging the final hopper? Paragraphs 1 and 3 appear to contradict each other,
unless paragraph 3 is intended to set a limit on the Member State’s discretion
allowed under paragraph 1. In any event, these two clauses should be amal-
gamated. Furthermore paragraph 4 implies that a limit needs to be in place
which can never be exceeded; this means that CEMs failure can only lead to
abnormal operation if a back-up CEM is used or if it is acceptable to use a sur-
rogate to demonstrate compliance.”

2.3.6.5. Annex Il

Annex II.1: Belgium found the justification of the higher ELVs for the cement
industry unclear and Sweden proposed to use the cement ELVs also for the
lime industry.

Sweden proposes to change the Annex 11.2.1. ELVs according to the LCP Di-
rective.

Slovenia is in favour of determining ELVs for CO.

Denmark states that the calculation of ELV for co-incineration should be more
precise and limit values made more stringent in some cases.

The Netherlands supports the harmonisation of BAT-AELS of the Cement &
lime BREF, the WID-ELV and the requirements of the LCP-Directive.

Miscellaneous topics
France proposed to include environmental quality requirements into the WID.

According to the Netherlands WID and IPPC requirements should be coordi-
nated in order to avoid two checks.

Spain wished for more flexibility regarding measurement requirements and
wished the elaboration of a technical guide concerning the WID application.

Austria finds it necessary to elaborate an electronic data management and an-
nual on-line reports including harmonised data structures with regard to the
requirements of Articles 8, 11 and 13.
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2.3.7. Implementation of permit conditions stricter than WID

The Member States have been asked in the questionnaire:

“Have stricter permit conditions according to the IPPC-Directive been imposed?
If yes, for how many plants and which parameters? Please provide examples of
any such stricter permits conditions”

Replies from 22 MS: Austria, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Hungary, Ireland, ltaly, Latvia, Lithuania, Luxem-
bourg, Netherlands, Poland, Romania, Slovakia, Slovenia, Spain, Sweden, UK,

Stricter conditions than the WID have been imposed by 9 MS: Austria, France,
Ireland, Italy, Netherlands, Slovenia, Spain, Sweden, and UK.

Austria specified that the requirements stem from a stricter implementation of
the WID and not of the IPPC.

Ireland, Slovenia, Spain and the UK indicated in total eight plants having stricter
ELVs (see table below)

Details on the emission limits values have been indicated by following MS:
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Table 5: Reported stricter permit conditions (air)
No of
MS plants | Type of plant Substance and Air ELV
No
Austria | indica- | Incineration and co-
tion incineration plants NOx; HF
No
France | indica-
tion Waste incineration plant | NOx 80mg/m? (Daily average values)
Ireland Cement plant; Power Daily average values for Power plant: SO2 191 mg/m?,
3 | plant; Chemical plant NOx: 300 mg/m?, Dust 29 mg/m*
Substance/Half hourly average values/Daily average
values
Total dust/20/5
C0/100/30
HCI/50/8
Slovenia Incineration plant HF/1/1
NOx/350/180
S02/150/40
Hg/0,03/0,02
NH3/10/5
1 PAH/1/-
No
Sweden |indica- | Incineration plants
tion NOx — 100 mg/m?® (monthly average value)
NHs;
UK Incineration plants 2 plants — 10 mg/m?®
3 1 plant —20 mg/m®
Spain 1
The permitted ELVs are lower® for total dust (10% of
Germany | 2 Precious metal recovery | ELV), TOC (40% of ELV), NOx (< 10%) and Hg (20% of
ELV).

The two German plants are co-incinerating ~340 t of waste per year. All of the
substances regulated under Article 11(2) are measured once per year, except
for CO which is measured continuously and the missing measurement of TOC
measurement of one plant. In general it can be stated that the German imple-
mentation of the WID (17. BImSchV) comprises stricter requirements for co-
incinerating and incineration plants. The total number of plants falling under the
German implementation has not been indicated and cannot be estimated.

France, Slovenia, Sweden and the UK indicated only incineration plants with
stricter ELVs than the WID requires. Austria has applied stricter ELVs for incin-
eration and co-incineration plants and Ireland only for co-incineration plants,
namely a cement, power and chemical plant.

Sweden specified that the water ELVs have been permitted stricter than in the
WID.

9 Whether the values are stricter than in the WID indicated could not be proven.

10if compared to the German WID implementation which comprises stricter requirements.

37



Okopol GmbH WID Report
WID Implementation

Table 6: Stricter permit conditions for water in Sweden

Substance yearly average in mg/|
Total suspended solids 10

Hg 0.01

Cd 0.01

As 0.05

Pb 0.05

Cr 0.05

Cu 0.3

Ni 0.1

Zn 0.6

10 Member States indicated that no stricter requirements exist: Cyprus, Czech
Republic, Denmark, Estonia, Finland, Hungary, Latvia, Lithuania, Luxembourg,
and Slovakia.

Cyprus indicated that “extra conditions have been imposed referring to the effi-
cient use of energy and the measures taken to prevent accidents”.

Finland mentioned that additional conditions refer to noise abatement.

Romania indicated that “conditions that are imposed are according to the IPPC
— Directive”. But since no details have been provided it could not be verified
whether they are stricter than the ones required according to the WID.

2.3.8. Report according to Article 12.2

All Member States have been asked regarding the provision of Article 12 (2) to
provide a list of co-incinerations plants (except cement & lime industry) falling
under Article 12(2) of the Waste Incineration Directive

Article 12(2): “For incineration or co-incineration plants with a nominal capacity
of two tonnes or more per hour and notwithstanding Article 15(2) of Directive
96/61/EC, an annual report to be provided by the operator to the competent
authority on the functioning and monitoring of the plant shall be made available
to the public. This report shall, as a minimum requirement, give an account of
the running of the process and the emissions into air and water compared with
the emission standards in this Directive. A list of incineration or co-incineration
plants with a nominal capacity of less than two tonnes per hour shall be drawn
up by the competent authority and shall be made available to the public.”

Answers were received from 16 MS: Austria, Bulgaria, Cyprus, Czech Republic
Estonia, Finland, Hungary, Ireland, Lithuania, Luxembourg, Netherlands, Slovak
Republic, Slovenia, Spain, Sweden, and UK.
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Following 14 Member States provided the list comprising in total 112 plants:

Table 7: Number of Article 12(2) plants reported by Member States

Number of Article 12 (2) plants indicated
Co-incineration except
Member State | cement& lime Cement plants | Waste incineration
Bulgaria 2 2
Czech Republic 2 3
Estonia 1
Finland 6
Hungary 1 4
Ireland 1
Lithuania 2 1
Luxembourg 2
Netherlands 4
Romania 7
Slovak Republic 4 14
Slovenia 2 1
Spain 3 6 9
UK 33
Sum 57 18 37

Austria stated that accurate data will be available in the second half of 2007
under following link:
http://www.umweltbundesamt.at/'umweltschutz/abfall/abfall_datenbank.

Sweden mentioned that those plants comprise approximately 40 plants but did
not indicate them.

Luxembourg indicated two large installation plants and their websites:
http://www.environnement.public.lu/air_bruit/inspections_envir/dioxines/resul
tat_controles/2005_juill_schifflange.pdf
http://www.gouvernement.lu/air_bruit/inspections_envir/dioxines/resultat_con
troles/2005_novembre_differdange.pdf
As the information provided on the internet of those two plants comprise only
information concerning: PAH's; Dust; PM 10, PM2.5; PCCD/F and PCB it is
questionable whether they comply with the requirement of Article 12(2).

Information about the Slovenian plants are published at
http://www.arso.gov.si/varstvo%20okolja/odpadki/podatki/sezig.pdf

Monthly reports on Article 12(2) incineration plants of the Czech Republic can
be found at: http://www.chmi.cz/uoco/emise/spalovny/index.html, see also An-
nex 2 for details

Poland stated that information on article 12(2) plants is not available on national
level.

The detailed list of plants indicated is presented in Annex 2. There are some
hints that some plants indicated as Article 12(2) plant have not been mentioned
by the Member States when summing up the number of co-incinerating plants
per sector (see chapter 2.5.1 and e.g. chemical companies of the UK and Spain
in the respective Annex).
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2.3.9. Summary of the general Implementation of the WID

The identification of existing plants to be permitted according to the WID was
done via registers of installations or checking of existing installation permits or
of emission related permits. In some cases the identification of plants has been
realised during routine procedures related to licensing. The minority of Member
States has provided information requested according to Article 12(2) of the WID
on the access to public information about co-incineration and incineration plants
which is a reporting requirement without the possibility to be exempted from.

The way the implementation of the WID provisions by the due dates was done
was not described in detail but it was mainly stated that operators had to apply
for new permits. In some Member States existing permits have been systemati-
cally checked. Regional permitting authorities have been informed about new
requirements.

Regarding the answers on small waste oil burners the picture varies from “per-
mitting under the WID” to “not allowed” or “not allowed below certain capacities”
and “leaving the decision to the consideration of the regulator”. The WID is ap-
plied in three Member States for small waste oil burners and in three Member
States waste oil burning is prohibited either generally or below certain capaci-
ties. In one Member State the WID is applied on a case to case basis.

Regarding the answers on thermal cleaning of equipment or soil the picture
again varies from “permitted under the WID”, “consideration of recovery process
classification”, “application of other legislation on these installations” up to not
permitted under the WID. In three Member States such installations the WID is
not applied for such installations. In two Member States the WID is applied and
specific ELV have been elaborated. In one Member State the WID seems to be

applied on a case to case basis.

Regarding the use of high calorific waste for expansion of the raw material in
ceramic kilns the answers vary from “have to fulfil WID requirements” to “appli-
cation of other legislation like national emission limits or IPPC permits”. In four
Member States the WID is applied to ceramic kilns combusting waste and in
one only for paper sludges from recycling of paper waste. In two Member States
the thermal treatment of waste in this process is not seen as co-incineration as
the use of waste is considered as waste treatment step according to the Waste
framework Directive or paper sludges are considered to be raw material.

Concerning the question whether emission limit values are valid for the installa-
tion or only during the time when waste is incinerated, the answers range from
application of the WID even if no waste is incinerated to application of the WID
only if waste is incinerated. In one case the application depended on the fre-
quency of waste co-incineration.
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Several problems experienced with the WID were reported, mainly referring to
definitions and scope, partly to measurement requirements and operating condi-
tions.

Areas of the WID suggested for amendment were the scope, some definitions
(incineration plant, co-incineration plant, gasification, pyrolysis, plasma proc-
esses, abnormal operating conditions) and clarification or amendments have
been required regarding monitoring requirements, operating conditions and
Annex II.

Stricter permit conditions according to the IPPC Directive have been imposed
for efficient energy use, for noise abatement, accident prevention among others.
Stricter emission limit values have been set by some Member States, e.g. for air
emissions like total dust, CO, HCI, HF, NO,, SO,, Hg but also for waste water
emissions.

2.4. Implementation of the WID for waste incineration plants

Whenever the implementing measures are not in line with the requirements of
the WID, the respective text is formatted in bold and italic.

2.4.1. Total number of incineration plants

The associations and selected Member States have been asked to indicate the
number of “existing” and “new” plants as defined in the WID. Data about the
situation in 21 Member States stemming from several sources'' were made
available. In some cases it was not possible get one value for the number of
plants due to equally trustworthy sources. In those cases ranges were indi-
cated. Details on the number of plants reported are shown in the table below.

"SYPRED: FR
RenoSam & Ramboll, The most efficient waste management system in Europe - Waste to energy in Denmark, 2006: DK

ISWA: AT, BE, CZ, DK, FI, FR, DE, HU, IT, NL, PT, ES, SE, UK
EURITS: AT, BE, FI, FR, DE, HU, PL, SE, UK. For one Polish and one Austrian plant no detailed information was

provided
CEWEP: AT, BE, CZ, DK, DE, FI, FR, HU, IT, LU, NL, PL, PT, ES, SE, UK
Member State Authorities BE, LV, LT, RO, SK, SI, UK

In order to avoid double counting not all sources have been used for above overview.
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Table 8: Number of reported incineration plants?2

Number of plants
total {min-
Country max) existing new unknown
Austria 6-9 5 1-4
Belgium 15-18 13 2-5
Czech Republic 35 35 0
Denmark 29-34 29-34
Finland 2 2 0
France 155 111 4 40
Germany 70 62 3 0
Hungary 37 36 1 0
Italy 47-51 47-51
Latvia 6 6 0
Lithuania 1 1 0
Luxembourg 1 1
Metherlands 14 14 0
Poland 2 1 1
Portugal 4 3 1 0
Romania 7-14 7-14
Slovakia 15 11 4 0
Slovenia 2 0
Spain 10 10
Sweden 30 27 3 0
UK 78-85 79 6 7
407 28
Sum 566-595 435 145-160

In total a maximum of 595 incineration plants were reported for 21 Member
States. The majority of incineration plants have been indicated for France (155),
followed by the UK (85) and Germany (70). For about 70% of them details on
their permitting situation were reported. Among these plants less than 10%
have been permitted as new plant according to the WID.

There is at least one clinical waste incinerator under construction in Malta being
the successor of an outdated HW1 which should have been decommissioned by
now [Malta 2003]. Nevertheless, the status of the old and new incinerator could
not be clarified. For Malta, Estonia, Greece, Ireland, Bulgaria and Cyprus only

12 OVAM indicated 15 MWI for the whole of Belgium in 2007: 10 in Flanders, 1 in Brussels and four in Wallonia. Not for all
incinerations information about their permitting years was made available. For Belgium and France the number of lines
and not plants was indicated by EURITS. The lines are treated as plants. In case of Belgium this was unavoidable since
the available three lines in one plant are permitted differently. For the Latvian plants it is not completely clear whether all
these plant are existing plants. In case of the UK only some detailed information was made available for all of the 85
incinerators. Most details relate to a pool of plants between 68 and 78 plants.
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CEWERP reported zero plants being permitted according to the WID. Information
of Vito et al [2007]13 supports this statement for Cyprus, Malta and Greece.

2.4.2. Types of incineration plants

The Associations and selected MS have been asked to differentiate the number
of incineration plants according to the following incinerator types: Municipal
waste incinerator (MWI), Hazardous waste incinerator (HW1), Clinical waste
incinerator (CWI), Sewage sludge incinerator (SSI) and other type of waste
incinerators, if available.

Table 9: Number of reported incineration plants per type of incineration

MW HWI CWwi SS1 Other incinerator
MS existing |new existing |new existing |new existing |new existing |new
Austria 3 0 1 a 0 1 0 0
Belgium 10 3
Czech
Republic 3 22 10
Finland 1 1
France L] 3 18 1
Germany 59 2 3
Hungary 1 21 1 14
Latvia 1 5
Netherlands 11 0 0 a 1 0 2 0 -
Poland 1
Portugal 3 0 0 0 0 0 0 0 0 1
Slovakia 2 4 4 2 1 1
Slovenia 2
Sweden 25 3 1 1
UK 17 4 15 0 24 0 10 0 7 1
228 19 93 2 53 2 14 0 13 3
247 95 55 14 16
Sums 427

For all incinerator types the number of existing incinerators is much higher than
the number of new incinerators. The largest proportion of plants can be ob-
served for the municipal waste incinerators comprising over 60% of the total.
HWI account for ~ 20% and CWI for about 10%. Other waste incinerator types
have been indicated by Latvia, Slovakia, the UK, Portugal and Sweden. In Slo-
vakia it is a tallow incinerator and in Latvia incinerators of product samples and
animal by-products. The “other” plant types in Sweden, Portugal and the UK
have not been specified. 247 MWI and 180 incinerators treating hazardous and
other waste have been identified (see Table 9). Taking into account that in total
about 595 dedicated incinerators were reported, there are about 168 incinera-
tors lacking assignment as regards the type(s) of incinerated waste.

In addition and partly supporting the information given in Table 9 Vito et al
[2007] summarise 344-371 MWI in 13 countries'®, 82 Hazardous waste incin-

3 VITO and BIO, with Institute for European Environmental Policy and IVM, Data gathering and impact assessment for a
possible technical review of the IPPC Directive — Part 2; Fact Sheet C.2.Extension of current IPPC activity definition,
12/09/2007.
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erators in 12 MS® of which 11 are assigned to Ireland and 43 Sewage Sludge
incinerators in six MS"® of which 23 are assigned to Germany.

Concerning (rendering) plants burning tallow the number of plants falling under
the WID is not clear. The only information besides the information from Member
States is that in total 223 boilers in 15 EU Member States'’ burn tallow [Ecolas
2007]"® and to maximum 196 of those boilers the WID is applied. The exact
number of plants is not reported.

Waste input

The Associations have been asked to indicate the waste input capacities (t/y) of
the waste incinerators.

Table 10: Reported annual capacities of waste incineration plants'®

Reported capacities (in kt/year)
MS Total MWI HWI CWI SSI Other
Austria 875 550 100 225
Belgium 1262 1144 118
Czech Repub 731 646 60 25
Denmark 3 500
Finland 205 50 155
France 16 174 14 600 1374 200
Germany 15 648 15 300 348
Hungary 537| 303 131 5 98
Italy 3100
Latvia 2 2
Netherlands 5822 5502 8 312
Poland 20 20
Portugal 1122 1119 3
Slovakia 275 181 86 3 4
Slovenia 26| 26
Spain 1300
Sweden 3819 3487 96 237
UK 5 639 4 246 383 128 617 266
[ 47 127 2899 394 1133 605
Sum 60 058| 52 158

The waste input amounts to 60 million tonnes. Detailed information is missing
for around 13% of all reported incinerators. Approximately 90% of all waste is
incinerated in MWI. Most waste incineration is carried out in France (~ 27%)
and Germany (~ 26%). The average capacity per plant is about 100 000 ton-
nes/year in above Member States.

4 AT, BE, DK, FI, FR, DE, IT, LU, PT, ES, SE, NL and the UK.
15 AT, BE, DK, FI, FR, DE, IE, IT, ES, SE, NL and the UK.

16 AT, BE, DK, DE, NL and the UK.

AT, BE, DK, FI, FR, DE, HU, IE, IT, LV, NL, SI, ES, SE, UK.

18 Ecolas NV, Milieu Ltd: Assessment of the application of Community legislation to the burning of rendered animal fat,
December 2006, commissioned by the European Commission.

191V, Sl, SK = permitted capacities. The Belgian data is not complete. The amount of waste incinerated in the Belgian
MWTI's stems from a Flemish publication [OVAM 2006].
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2.4.3. Granted exemptions from operating conditions (Article 6)

Associations and additional Member States have been asked to indicate
whether the permit includes exemptions regarding operation conditions as de-
manded by Article 6 of the WID.

Answers were received for 11 Member States and for seven Member States a
positive answer has been given (see table below):

Table 11: Reported exemptions from operating conditions (Article 6)

Number of exemptions granted for

the gas resulting | hazardous wastes | the use of specific | Automatic system | Automatic
from the process | with >1 % halo- fuels during start- | to prevent waste | system to
is raised to a genated organic up and shut-down | feed: at start-up, | prevent waste
temperature of substances: or when the until the tempera- | feed: whenever
850 °C for two 1100°C for at least | temperature falls | ture > 850 °C or | the temperature
seconds two seconds below 850 °Cor | 1100 °C <850 °Cor
1100 °C 1100 °C
Belgium 2
Finland 3
France 1 1
Germany some atleast 3 some some 67
Slovakia 14 2 2
Sweden 4 1 2 1 1
UK2 4 4 1 1 1
Sum at least 8 at least 13 at least 18 at least 4 72

In total at least 115 exemptions21 were granted. Most exemptions occurred in
Germany even though they could not be quantified for all cases. The exemption
most often granted is from the automatic system to prevent waste feed when-
ever the temperature < 850 °C or 1 100 °C (72), followed by “the use of specific
fuels during start-up and shut-down or when the temperature falls below 850 °C
or 1100 °C” with at least 18 exemptions. It is not possible to assess whether
these exemptions are in line with the WID as the detailed permit per plant for
each of the exemptions would be required for such an assessment.

2.4.4. Implementation of exemptions from the emission measurements
with regard to Air

The associations and additional Member States have been asked to indicate
the monitored emissions into air. Details about the measurement practice in the

Member States can be found in Annex 2.

2 Eurits and MS data as the information provided differs.

21 The number of exemptions does not equal the number of plants having exemptions as one plant having several kilns

could have also several exemptions.
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2.4.4.1. Implementation of exemptions from the emission measurements ac-
cording to Article 11(6)

Art. 11(6)

Periodic measurements as laid down in paragraph 2(c) of HCI, HF and SO,
instead of continuous measuring may be authorised in the permit by the compe-
tent authority in incineration or co-incineration plants, if the operator can prove
that the emissions of those pollutants can under no circumstances be higher
than the prescribed emission limit values.

Art. 2(c) at least two measurements per year [...]

HCI

Answers were received from 15 Member States: Austria, Belgium, Czech Re-
public, Finland, France, Germany, Hungary, Lithuania, Netherlands, Poland,
Portugal, Slovakia, Slovenia, Sweden, UK.

Changed measurement requirements are granted in seven countries.

In total 97 exemptions from the continuous measurement of HCI were indicated
by the Czech Republic, France, Germany, the Netherlands, Slovakia, Slovenia
and Sweden.

The number of measurements per year ranges from one to four.

In France and the Czech Republic some plant measure both periodically and
continuously, therefore the exemptions indicated by those countries might not
be in all cases real exemptions as continuous measurements are carried out as
well.

For Sweden and two Slovakian plants the number of measurements was not
indicated.

One measurement has been granted in the Czech Republic.

HF

Answers were received for 15 MS: Austria, Belgium, Czech Republic, Finland,
France, Germany, Hungary, Lithuania, Netherlands, Poland, Portugal, Slovakia,
Slovenia, Sweden, UK,

Changes in the measurement requirements are only granted in ten of these
countries: Austria, Czech Republic, Finland, France, Germany, the Netherlands,
Slovakia, Slovenia, Sweden and the UK

Information about the measurement practice is missing in Hungary for 30
plants, Slovakia for 1 plant, for some®? plants in the UK, one plant in Finland, 40
in France and in Sweden for six plants. For the remaining plants 337 exemp-

22 The exact number of plants missing is not known as different information.
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tions have been granted, most of them in France (96) and Germany (70). In
France some plants measure both periodically and continuously.

The number of measurements ranges from 1 to 24 per year. One plant in
Finland measures HF twice a month. For Sweden the number of measurements
was not indicated.

One measurement per year has been granted in Slovakia (4 plants) and
France (1 plant).

SO,

Answers were received by 15 MS: Austria, Belgium, Czech Repubilic, Finland,
France, Germany, Hungary, Lithuania, Netherlands, Poland, Portugal, Slovakia,
Slovenia, Sweden, UK.

In 90 cases exemptions from the continuous measurement requirements are
granted in the Czech Republic, France, the Netherlands, Slovakia, UK and
Sweden.

Information about the measurement practice is missing in Finland for one plant,
in Hungary for 17 plants, in the UK for some plants, in France for 40 plants and
in Sweden for 3 plants.

The number of measurements per year ranges from one to four.

For Sweden the number of measurements was not indicated. For the Czech
Republic the number of plants with periodical measuring procedure is missing.
In France and the Czech Republic some plant measure both periodically and
continuously, therefore the exemptions indicated by those countries might not
be in all cases real exemptions as continuous measurements are carried out as
well.

One measurement per year has been granted in the Czech Republic and in
Slovakia.
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Conclusion

One measurement per year instead of two as required by Article 11(6) was
indicated in three MS (CZ, SK, FR) for all or some of the substances af-
fected by Article 11(6). In two MS (CZ, FR) some plants measure continu-
ously and periodically, therefore the exemptions not covered by the WID
might not be in all cases real exemptions as continuous measurements
are carried out as well. However, the measurement procedure of Slovakia
seems not to be in line with the WID

Table 12: Reported exemptions for the monitoring requirements according to Article 11(6) incineration

Substance |HCI HF SO2

Sum MWI 85 228 80
Sum HWI 1 26 0
Sum not speg 11 83 10
Sum 97 337 90

2.4.4.2. Implementation of exemptions from the emission measurements ac-
cording to Article 11(7)

Art. 11(7) WID:

The reduction of the frequency of the periodic measurements for heavy metals
from twice a year to once every two years and for dioxins and furans from twice
a year to once every year may be authorised in the permit by the competent
authority provided that the emissions resulting from co-incineration or incinera-
tion are below 50 % of the emission limit values determined according to Annex
Il or Annex V respectively and provided that criteria for the requirements to be
met, developed in accordance with the procedure laid down in Article 17, are
available.

PCDD/F

Answers were received for 15 MS: Austria, Belgium, Czech Republic, Finland,
France, Germany, Hungary, Lithuania, Netherlands, Poland, Portugal, Slovakia,
Slovenia, Sweden, and UK.

Finland and Germany indicated cases of continuous sampling for PCDD/FZ.

For the plant in Belgium no continuous sampling was indicated although all
incinerators in Belgium are measuring PCDD/F continuously.

% Germany for almost all plants.
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Measurement reductions from two measurements to one per year were only
indicated by France (one plant), Lithuania (one plant) and Slovakia (5 plants)

Information about the measurement practice is missing for one plant in Finland,
10 plants in Hungary, nine in Sweden, 40 in France and 83 in the UK.

For Sweden and a part of the Hungarian and German plants the number of
measurements was not indicated.

Heavy metals

Answers were received for 15 MS: Austria, Belgium, Czech Republic, Finland,
France, Germany, Hungary, Lithuania, Netherlands, Poland, Portugal, Slovakia,
Slovenia, Sweden, and UK.

Exemptions from two measurements to one per year for the sum of heavy met-
als and Cd + Tl were indicated by France (one plant), Lithuania (one plant) and
Slovakia (4 plants).

73 plants measure mercury continuously: 1 in Finland, 69 in Germany®*, 2 in
Portugal and 1 in Sweden. Exemptions from two measurements to one per year
were only indicated by France (one plant), Lithuania (one plant), Slovakia (three
plants) and the Czech Republic (unspecified number).

Information about the measurement practice is missing for 78-81 plants in
France, one plant in Finland, 9 plants in Hungary, nine in Sweden, some plants
in Slovakia and in the UK.

For some Swedish, Hungarian and German plants the number of measure-
ments was not indicated.

Slovakia has indicated that one to two plants do not have to measure
Heavy Metals at all.

2 This number has been doubted subsequently by CEWEP. It was stated that approximately 35 of the Germany plant are
measuring Hg continuously.

25 According to DEFRA no derogations have been granted from Article 11(7) for the monitoring of the sum of Heavy
Metals.
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Conclusion

Apparently in none of the reported plants the measurement reduction of
heavy metals from twice a year to one every two years has been applied.

Some Slovakian plants do not have to measure the substances affected
by Article 11(7). According to the authorities the lack of measurement is
justified as those plants “demonstrated by technical calculation and re-
sults of chemical analysis, that their waste does not contain heavy metal
more than 10% emission limit value. According to the WID, at least one
measurement per year or every two years has to be carried out for these
substances. Therefore the missing measurements are not in line with the
WID.

Substance |Hg Cd+ Tl Sum of HM |PCCD/F

Sum MWI 1 1 1 1
Sum HWI 0 0 0 0
Sum not sped 6 3 6 6
Sum 7 4 7 7

Table 13: Reported exemptions for the monitoring requirements according to Article 11(7) incineration

2.4.4.3. Implementation of the emission measurement requirements ac-
cording to Article 11(2)a
Information about the requirements for NO,, CO, Total dust and TOC to be
measured continuously according to Article 11 (2)a has been indicated for 15
MS?®: Austria, Belgium, Czech Republic, Finland, France, Germany, Hungary,
Lithuania, Netherlands, Poland, Portugal, Slovakia, Slovenia, Sweden and the
UK.

All of these substances are measured continuously except in two plants in
France and one in Poland which are measuring NOx periodically either
twice (PL) or four times a year (FR). This measurement practice is not in
line with the WID. For details see annex 2.

In France, the Czech Republic and Sweden periodical measurement for some
plants and substances are carried out in addition to the continuous measure-
ment.

2% not for all MS the measurement practices for all four substances have been indicated.
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Application of Article 7(5)

The associations and selected Member States have been asked to indicate the
number of plants measuring PAHs and being subject to ELV for PAH or other
pollutants.

In following Member States PAHs are monitored:

Table 14: Reported monitoring of PAH

Total num- | Number of plants with Total number of
MS ber of plants | periodical measurement | measurements/per year
Austria 4 1 1
France 115 2 4
Germany 67
70 3 3
Sweden | 30 2
UK 85 76 2

The German plants are all measuring Benzo(a)pyrene plus As, Cd, Co, Cr ac-
cording to the national implementation of the WID (17.BImSchV) periodically.
The ELV for this combination of pollutants is 0.05 mg/m3.

Other substances

A number of other substances are measured by different Member States (see
table below).

27 Only for the three hazardous incinerators the number of measurements has been reported
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Table 15: Reported monitoring of other substances?
Number of plants Number of plants Number of
with continuous with periodical measure-

MS Pollutant measurement measurement ments/year
France CFC 1 1
Germany CFC 1 1
Czech Republic | CO

Portugal CO; 2

France HCFC 1 1
Germany HCFC 1 1
France N20 1 1
Germany N20 1 1
Czech Republic | NH3

France NHs 2

Germany NH; 2

Netherlands NH; 6

Portugal NHs 3

France SFs 1 1
Germany SFe 1 1
Germany unspecified 1 3
Sweden unspecified 15 6

2.4.5. Level of compliance with the emission measurements for waste
water according to Article 11(14)

The associations and additional Member States have been asked to indicate
which emissions of waste water from wet flue gas treatment are monitored. The
reported number of plants having waste water discharges was 125 in following
11 countries: Austria, Belgium, Czech Republic, France, Germany, Hungary,
Netherlands, Slovakia, Slovenia, Sweden, UK.

Article 11 (14)b: TSS

Answers were received for 9 MS: Austria, Belgium, Czech Republic, France,
Germany, Hungary, Netherlands, Sweden, UK.

Belgium, France and Sweden measure TSS continuously either partly (SE, FR)
or exclusively (BE).

The number of non-continuous measurement varies from four to 365 times per
year.

Hungary, France, the UK and Austria measure 365 times a year which is in
compliance with Art 11 (14)b , The following measurements shall be carried out
at the point of waste water discharge: [...]

28 No information on flow rates are available
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(b) spot sample daily measurements of total suspended solids; Member States
may alternatively provide for measurements of a flow proportional representa-
tive sample over a period of 24 hours;”

The Netherlands, Czech Republic and Germany measure less than 365
days per year. In the Czech Republic it was indicated however that depending
on the plant also daily measurements are carried out (twice a day).

A number of plants in France do not measure TSS. According to the respec-
tive association the emission limit values for waste water apply for all the indus-
trial waste water discharges in the French decree transposing the WID, and not
only for waste water from wet flue gas treatment (as it is the case in the WID).
But since this does not explain why some plants are not measuring TSS it is
considered that this practice is not in line with the WID.

In Sweden it is not clear whether one plant is not measuring since the number
of plants with wet FGT is not clear. For the spot measurement Sweden did not
indicate the number measurements.

Details about the measurement practice in all Member States can be found in
Annex 2.

Article 11(14)c: Heavy metals

Article 11.14(c) of the WID requires that “The following measurements shall be
carried out at the point of waste water discharge: [...]

(c) at least monthly measurements of a flow proportional representative sample
of the discharge over a period of 24 hours of the polluting substances referred
to in Article 8(3) with respect to items 2 to 10 in Annex IV;”

Answers to the question related to this paragraph were received for 11 MS:
Austria, Belgium, Czech Republic, France, Germany, Germany, Hungary, Neth-
erlands, Slovakia, Slovenia, Sweden, UK,

The heavy metals are measured continuously by plants in Sweden (13) and
Hungary (one). For the periodic measurement Sweden did not indicate the
number of measurements. The number of measurements ranges from 2 (Slova-
kia) to 52 (France).

Austria, the Czech Republic, Germany and Slovakia granted exemptions
from the measurement requirements of Article 11(14)c. The Czech Repub-
lic indicated that depending on the plant also daily measurements are
carried out (twice a day).

Details about the measurement practice in all Member States can be found in
Annex 2.
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Article 11(14) d: PCDD/F

Article 11(14)d of the WID requires that “The following measurements shall be
carried out at the point of waste water discharge: [...]

(d) at least every six months measurements of dioxins and furans; however one
measurement at least every three months shall be carried out for the first 12
months of operation. Member States may fix measurement periods where they
have set emission limit values for polycyclic aromatic hydrocarbons or other
pollutants.”

Answers to the related question in the questionnaire were received for 11 MS:
Austria, Belgium, Czech Republic, France, Germany, Hungary, Netherlands,
Slovakia, Slovenia, Sweden, UK.

The number of measurement varies from once (CZ) to 12 times (CZ, BE) per
year.

An unspecified number of plants in the Czech Republic granted exemp-
tions from the measurement requirements of Article 11(14) c. Furthermore
25 plants in the Czech Republic do not measure PCDD/F at all.

In Sweden it is not clear whether one plant is not measuring since the number
of plants with wet FGT is not clear.

Sweden only indicated the number of plants measuring periodically but did not
mention the number of measurements per year.

Details about the measurement practice in all Member States can be found in
Annex 2.

Conclusion

A number of plants in France do not measure TSS and this practice is not
in line with the WID. Three MS (BE, FR, SE) indicated continuous measure-
ment of TSS.

At least in four MS (AT, DE, CZ, SK) the heavy metals are measured less
than monthly. In two MS (SE, HU) they are measured continuously.

An unspecified number of plants in the Czech Republic granted exemp-
tions from the measurement requirements of Article 11(14) c. Furthermore
25 plants in the Czech Republic do not measure PCDD/F at all.

A number of countries measures some or all substances far more than required
(BE, FR, SE, HU) and some are measuring less than required by Article
11(14) of the WID (AT, NL, CZ, DE, FR, SK). In case of the latter this proce-
dure is not in line with the WID.
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2.4.6. Application of Article 8(8) regarding ELVs for PAHs to water

The associations and additional Member States have been asked to indicate
the number of plants comprising ELV for water discharges from the cleaning of
exhaust gases for PAHs or other substances and the monitoring of PAHs.

PAHs

Five Member states indicated periodical monitoring of PAHs for 90 plants (see
following table).

Table 16: Monitoring of PAHSs for water discharges from the cleaning of exhaust gases

Number of plants
MS with periodic measurements | Number of measurements
Hungary 5 2
Netherlands 6 2
France 2 52
UK 76 2
Slovenia 1 52

Details on ELVs were not delivered.

Other pollutants

A number of other pollutants are measured in the following seven Member
States (see table below):

Table 17: Reported monitoring of other parameters for water discharges from the cleaning of exhaust gases

Number of plants | Number of plants | Number of
with continuous with periodic measure-
MS Parameter measurements measurements ments
Czech Al, AOX, DOC, F, Na, NH4, pH,
Republic | SO« 3
Sweden unspecified 6 2
Germany | unspecified 1 12
Total N, N in Ammonia, Total CN,
F, Cl, total P, SO4, Sulphate,
Sulphite, Sulphides, BOD, COD,
Slovenia | AOX 1 4
Czech
Republic | Cl 35 3
Slovakia Non-polar extractable Sulphides
TOC, COD, F, CN, Hydrocarbon,
France AOX

Details on ELVs were not delivered.
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2.4.7. Exemptions from the emission limit values in Annex V

Answers received for 15 MS: Hungary, Czech Republic, Netherlands, Lithuania,
Portugal, Austria, Belgium, Finland, Poland, Slovak Republic, Slovenia, France,
Germany, Sweden and UK. Four Member States indicated 43 exemptions (see
following table).

Table 18: Reported exemptions from the emission limit values in Annex V

Daily average values Half hourly values
Nitrogen monoxide (NO) and
Nitrogen nitrogen dioxide (N02_), ex-
monoxide (NO) pressgd.as .nltr.ogen.dlomde co
and nitrogen Nit_rogen mon- fqr eX|st|ng‘|ncmerat|c.>n plants
dioxide (NO2) o?<|de (NO_) and with a nominal capacity ex-
expressed as nitrogen dioxide ceedllng. 6 ton.nes per hour or
nitrogen diox- (NO2), ex- new incineration plants
. o pressed as 400 dail 50
ZOtal ide for existing nitrogen dioxide (100 %) A mg/m3 ave¥age mg/m3
ust |ncmerat.|on f isti 95% of
10 plantswitha | 1O EXISUNg o O
mg/m3 | nominal capac- incineration all 10min | 150
ity exceeding 6 | Piants with a averages | mg/m3
tglnnes per 9% | nominal capac- or
h ity of 6 tonnes 0 200 95% of
our or new (97 %) B
incineration per hour or less mg/m3 | all
plants 200 400 mg/m3 1/2hourly | 100
values | mg/im3
mgim3 per 24h
period
France |1 13 4 - 13 - 22
At
At least least
Germany | - - - - 330 - 331
Sweden 1 1
UK 2

[CEWEP, EURITS]

It is not possible to assess whether these exemptions are in line with the WID
as the detailed permit per plant for each of the exemptions would be required
for such an assessment.

2.4.8. Water related - BAT-AELs

The associations and additional Member States have been asked to indicate
the number of plants having realised BAT associated operational emission lev-
els for discharges of waste water from effluent treatment plant receiving FGT
scrubber effluent.

Information was received for 10 Member States: Czech Republic, Netherlands,
Austria, Belgium, France, Germany, UK, Slovakia, Hungary, Poland,

29 These two plants are equipped with fluid bed furnaces.
% For the German plant reference was made to the national WID implementation (17 BimschV).

31 see footnote 29.
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Hungary and Poland indicated that none of their plants is discharging waste

water from FGT*. Therefore for eight MS information was provided (see follow-

ing table).

Table 19: Reported number of plants having realised BAT associated emission levels for discharges of waste water from
effluent treatment plant receiving FGT effluent

MS CZ NL AT33 BE FR DE UK SK | Sum
Reported total number of
plants 35 14 6 3 19 23 85 15 96
Reported no of plants with
waste water from FGT34 35 6% min. 3 3 8 2 18 2 61
BAT range
in mg/l Number of plants having realised the BAT associated operational
Parame- (unless emission levels for discharges of waste water from effluent treatment
ter stated) plant receiving FGT scrubber effluent
10-30
(95 %) 2 6 3 3 8 1 2 2 27
10-45
TSS (100 %) 0 6 3 0 1 2 2 14
CoD 50 - 250 1 6 3 8 0 2 2 22
pH 6.5 -
pH pH 11 2 6 3 3 8 2 2 2 28
Hg 0.001-0.03 1 6 3 3 8 1 2 2 26
Cd 0.01-0.05 1 6 3 3 8 1 2 2 26
Tl 0.01-0.05 0 6 3 3 8 1 2 2 25
As 0.01-0.15 1 6 3 3 8 2 2 2 27
Pb 0.01-0.1 2 6 3 3 8 1 2 2 27
Cr 0.01-05 2 6 3 3 8 2 2 2 28
Cu 0.01-05 2 6 3 3 8 2 2 2 28
Ni 0.01-05 1 6 3 3 8 1 2 2 26
Zn 0.01-1.0 1 6 3 3 8 1 2 2 26
Sb 0.005-0.85 0 6 3 3 8 1 2 2 25
Co 0.005-0.05 0 6 3 8 1 2 2 22
Mn 0.02-0.2 0 6 3 8 1 2 2 22
\ 0.03-0.5 0 6 3 3 8 1 2 2 25
Sn 0.02-05 0 6 3 3 8 1 2 2 25
PCDD/F | 0.01-0.1ng
(TEQ) N 1 6 3 8 1 2 2 23

In general all BAT-AELs are applied to a similar extent. Only for total suspended
solids a significant lower number can be observed. This is due to the fact that in

France those values have not been realised.

In some plants of the Czech Republic operational emissions are set by contract
with sewage works and the indicated number of plants using BAT-AELS has to
be considered as the minimum.

32 For the one Polish plant missing detailed information no statement can be made.

33 According to the Austrian Association “the cited emission levelsGfor CO, Mn and PCDD/F “are normally met, yet the

legal situation in Austria does not enforce values of this low level.

3 Only those plant having waste water from FGT can apply those water related BAT-AELSs.

3 agreed estimate with the Dutch Association of Waste Treatment Plants [Vereniging Afvalbedrijven 2007].
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One German plant is an indirect discharger with other discharge conditions,
because the waste waters are treated in their own chemical-physical treatment
plant, where also other waste waters are treated. All own measurements are
executed regarding these special conditions of the local authority.

The French Member of CEWEP mentioned very generally that the “96 plants
are in compliance with the IPPC Directive” without giving more details. It re-
mains unclear whether the BAT AEL are met or whether the general concept of
BAT is fulfilled

2.4.9. Air related BAT-AELs

The associations and additional Member States have been asked to indicate
the number of plants having realised BAT associated emission levels for air
emissions.

Answers were received for 10 MS: Germany, Czech Republic, Hungary, Nether-
lands, Austria, Belgium, Poland, Sweden, UK and Slovakia.
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Table 20: Plants having realised BAT associated operational emission levels for air
NO and NO2
NO and NO2 as as NO2 for Gaseous and vapor- Dioxins and
NO:2 for installa- installations ous org. substances, Cd and | other furans (ng Ammonia
Substance(s) | HCI HF SO2 tions using SCR not using SCR | as TOC CO Hg Tl metals | TEQ/Nm?) (NHs)
0.005- | 0.005 -
Non-continuous samples <0.05 0.05 05 0.01-0.1 <10
Y2 hour aver- 0.001 -
Total age 1-50 <2 1-150 40 - 300 30 -350 1-20 5-100 | 0.03 1-10
Number 24 hour 0.001 -
Country of plants average 1-8 <1 1-40 40 -100 120 - 180 1-10 5-30 0.02 <10
Czech Repub- All All All All All All All
lic3 35 plants plants plants not available All plants Allplants | plants| plants| plants | plants All plants | All plants
Hungary 37 7 7 7 0 2 7 7 7 6 6 6 1
Finland3” 2 2 2 2 2 2 2 2 2 2 2
Netherlands 14 14 14 14 14 14 14 14 14 14 14 14 14
Austria 6 4 4 4 4 4 4 4 4 4 4 4 4
Belgium 3 3 3 3 3 3 3 3 3 3 3 3 3
Poland 2 1 1 1 0 0 1 1 1 1 1 1 0
Portugal 4 4 4 4 not available 4 4 4 4 4 4 4 4
Sweden 2 1 1 1 0 1 1 1 1 1 1 1 1
UK 2 2 2 2 0 0 2 2 2 2 2 2
France® 115 19 4 19 0 17 19 19 193¢ 19 19 19 0
Slovakia 1540 3 4 3 4 3 4 4 4 4 4 4
Germany*! 70 3 3 3 3 3 3 3 3 3 3 3

For Austria, Germany, Belgium, the UK, France and Slovakia the number of plants achieving BAT-AELs is not complete

% Referring to HF: < 1 non-continuous sample, Hg < 0,05, NH3 < 10 non-continuous samples.
37 Two lines from one plant indicated and the data is only referring to “monitoring of  hour average and 24 hour average comparing with permitted emission limits (equal of WID). 1 year averages for both FGT- lines are availableO

38 Only Eurits data.

39 All plants compared to Hg < 0,05.

40 Only referring to the four plants having a nominal capacity of > 2 tonnes waste/h.
41 Only data from EURITS. EURITS specified that all German plants “can meet BAT AELs on a monthly basis or in shorter time frames, but for plant operation the WID ELVs are usedO
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The number of plants achieving BAT-AELs is similar for the different sub-
stances. Only regarding BAT-AELs for the parameters NH3, HF and “NO, for
installations using SCR” lower values can be observed. This mainly results from
the low number of realised BAT-AELs in France.

EURITS replied for France “the limit values are those fixed in the WID, ie HCI 1-
60 (1/2 hour) and 1-10 (24 hour); SO, 1-200 (1/2 hour) and 1-50 (24 hour); NOx
30-400 (1/2 hour) and 120-200 (24 hour); CO 5-50 (24 hour)”. The French
Member of CEWEP mentioned very generally that the “96 plants are in compli-
ance with the IPPC Directive” without giving more details. It remains unclear
whether the BAT AELs are met or whether the general concept of BAT is ful-
filled.

In CZ “the emission levels for incinerators are provided by law. No stricter val-
ues for municipal waste incinerators are insisted”. Apparently this means that
the BAT-AELs have been incorporated into the Czech law and therefore have to
be followed accordingly.

The Dutch plants only report the emission limit values but not the technique with
which they achieve the values.
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2.4.10. Realised BAT-Techniques
The associations and additional Member States have been asked to indicate the number of plants having realised selected BAT-techniques (see below)

Table 21: Selected BAT-Techniques for waste incinerators

Technique No.
The use of auxiliary burner(s) for start-up and shut-down and for maintaining the required operational combustion temperatures (according to the waste concerned) at all times when unburned waste is in the combustion 1
chamber,
The use of primary (combustion related) NO, reduction measures to reduce NO, production, together with either SCR or SNCR 2
The use of installation designs and operational controls that avoid those conditions that may give rise to PCDD/F reformation or generation, in particular to avoid the abatement of dust in the 3
For the reduction of overall  |temperature range of 250 — 400 C
PCDD/F emissions to all Adsorption by the injection of activated carbon or other reagents with bag filtration, or 4
e?wronmental media, the use The use of a suitable combination of one or more of the following | Adsorption using fixed beds, or 5
o additional PCDD/F abatement measures Multi layer SCR, adequately sized to provide for PCDD/F control, or 6
The use of catalytic bag filters, 7
If re-burn of FGT residues is applied, then suitable measures should be taken to avoid the re-circulation and accumulation of Hg in the installation 8
For the control of Hg emissions ] ) o ) Activated carbon injection, or 9
where wet scrubbers are The use of a low pH first stage with the addition of specific 10
applied as the only or main reagents for ionic Hg removal, in combination with the following . )
effective means of total Hg additional measures for the abatement of metallic (elemental) Hg |Activated carbon or coke filters.
emission control:
For the control of Hg emissions where semi-wet and dry FGT systems are applied, the use of activated carbon or other effective adsorptive reagents for the adsorption of PCDD/F and Hg, with the reagent dose rate con- 11
trolled
The use of on-site physico/chemical treatment of the scrubber effluents prior to their discharge from the site, 12
The separate treatment of the acid and alkaline waste water streams arising from the scrubber stages, when there are particular drivers for the additional reduction of releases to water that 13
result, and/or where HCI and/or gypsum recovery is to be carried out
Where YVEt flue-gas treatment | The re-circulation of wet scrubber effluent within the scrubber system, and the use of the electrical conductivity of the re-circulated water as a control measure, so as to reduce scrubber 14
is used: water consumption by replacing scrubber feed-water,
The use of sulphides (e.g. M-trimercaptotriazine) or other Hg binders to reduce Hg (and other heavy metals) in the final effluent, 15
When SNCR is used with wet scrubbing the ammonia levels in the effluent discharge may be reduced using ammonia stripping, and the recovered ammonia re-circulated for use as a NOy 16
reduction reagent
The use of a suitable combination of the techniques and principles for improving waste burnout to the extent that is required so as to achieve a TOC value in the ash residues of below 3 wt % and typically between 1 and 17

2wt %

61




Okopol GmbH WID Report
WID Implementation

Answers were received for 13 MS: Austria, Belgium, Czech Republic, Finland,
France, Germany, Hungary, Poland, Portugal, Slovenia, Slovakia, Sweden and
UK.

For Finland answers were only delivered for the HWI (EURITS). The German
member of CEWEP indicated that all installations have realised all techniques
while the CEWEP member of France* stated that 96 plants are in compliance
with the IPPC directive. These statements could not be incorporated into the
analysis below as some of the techniques cancel each other out and the spe-
cific number of plants was not indicated for the French and German plants.
Detailed data concerning this chapter is presented in Annex 2

200

180

160 1

1 2 3 4 8 9 10 1 12 13 14 15 16

Number of BAT
(numbering according to table "selected BAT for waste incinerators")

20 /] ] | ] 41_’_17
0 , , ] ] ﬂ o | M m
5 6 7

Figure 1: Realised BAT (see Table 21 ) reported by Associations

42 see also comment below.
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Figure 2: Percentage of realised BAT no. 1-8, 1743

The answers and the degree of completion with regard to the total number of
plants differ largely from Member State to Member State. It has to be remarked
that the number of the techniques 9 to 16 depends on the basic setting of the
plant (using wet, semi dry or dry FGT) while the other techniques can theoreti-
cally be used for all indicated plants.

About 40% of the plants in the respective Member States have following tech-
niques available (see Table 21, Figure 2 and Figure 3):
 PCDD/F abatement measures - adsorption by the injection of activated
carbon or other reagents with bag filtration (no.4),

» The use of auxiliary burner(s) for start-up and shut-down and for main-
taining the required operational combustion temperatures (according to
the waste concerned) at all times when unburned waste is in the com-
bustion chamber (no 1),

» The use of a suitable combination of the techniques and principles for
improving waste burnout to the extent that is required so as to achieve
a TOC value in the ash residues of below 3 wt % and typically between
1 and 2 wt % (no. 17).

The latter two techniques are required by Article 6(1) of the WID. The fact
that not all plants are equipped with those techniques indicates that the
Member States laid down conditions different from those of Article 6(1).
These derogations are possible according to Article 6(4) of the WID.

43 |t has to be remarked that the number of the techniques 9 to 16 depends on the basic setting of the plant (using wet,
semi dry or dry FGT) while the other techniques can theoretically be used for all indicated plants. Therefore the graphical
evaluation was split into two graphs (Figure 2 and Figure 3).
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About 20-25% of the respective plants have realised following techniques

The use of installation designs and operational controls that avoid
those conditions that may give rise to PCDD/F reformation or genera-
tion, in particular to avoid the abatement of dust in the temperature
range of 250 — 400 C (no. 3),

The use of primary (combustion related) NO, reduction measures to
reduce NO, production, together with either SCR or SNCR (no. 2),

If re-burn of FGT residues is applied, suitable measures to avoid the
re-circulation and accumulation of Hg in the installation (no. 8).

Below 5% of the plant used other PCDD/F abatement techniques as the one
mentioned above (no. 5 —7).

For the BAT depending on the basic setting of the plant (BAT no. 9-16) only
estimates can be given as the number of plant having wet FGTs or scrubbers
is not exactly known.

40%

TP OOSD O—+TDTO
o
B

N
X

0%

35% 1

5% 1

10 1 12 15 9 14 13
Number of BAT (only technique 9-16)

Figure 3:

Percentage of realised BAT no. 9-16

Activated carbon or coke filter for the control of Hg emissions are most promi-
nent within these BAT. The lowest degree of implementation is found for:
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The separate treatment of the acid and alkaline waste water streams
arising from the scrubber stages, when there are particular drivers for
the additional reduction of releases to water that result, and/or where
HCI and/or gypsum recovery is to be carried out (no. 13) and

When SNCR is used with wet scrubbing the ammonia levels in the ef-
fluent discharge may be reduced using ammonia stripping, and the re-
covered ammonia re-circulated for use as a NOX reduction reagent
(no. 16).
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2.4.11. Summary of the implementation of the WID in dedicated
incineration plants

Text passages in italics mark practices which are seen as being not in line with
the requirements of the WID

Number of plants and waste amounts

In total 596 incineration plants were identified for 21 Member States. The high-
est number of incineration plants have been indicated for France (155), fol-
lowed by the UK (85) and Germany (70). For about 70% of the plants, details
on their permitting situation were reported. Among these plants less than 10%
have been permitted as being “new” according to the WID and this is true for
all different types of plants.

Over 60% of the incineration plants are municipal waste incinerators (MW1).
Hazardous waste incinerators (HWI) account for ~ 20% and clinical waste in-
cinerators (CWI1) for about 10%.

The total reported waste input amounts to 60 million tonnes. Detailed informa-
tion is missing for around 13% of all reported incinerators. Approximately 90%
of all waste is incinerated in MWI. Most waste incineration is carried out in
France (~ 27%) and Germany (~ 26%). The average capacity per plant is
about 100 000 tonnes/year in above Member States.

Exemptions from operating conditions

Exemptions from the operating conditions of Article 6 for the flue gas tempera-
ture and residence time have been authorised in at least 7 Member States and
at least 115 plants. Most exemptions occurred in Germany even though they
could not be quantified for all cases. Due to this, the exemption most often
granted is from the automatic system to prevent waste feed whenever the tem-
perature < 850 °C or 1 100 °C (72), followed by “the use of specific fuels during
start-up and shut-down or when the temperature falls below 850 °C or 1 100
°C” with at least 18 exemptions. It was not possible to assess whether these
exemptions are in line with the WID as the detailed permit per plant for each of
the exemptions would be required for such an assessment.

Exemptions from monitoring requirements

Table 22: Reported exemptions for the monitoring requirements according to Article 11(6) and 11(7) incineration

Substance HCI | HF | SOz | Hg | Cd + TI | Sum of HM | PCCD/F
Sum MWI 85(228| 80| 1 1 1 1
Sum HWI 11 26] 0] 0 0 0 0
Sum incinerators (not specified) | 11| 83| 10| 6 3 6 6
Sum 971337] 9] 7 4 7 7

For details on this topic please see chapter 2.4.4 and Annex 2
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One measurement per year instead of two as required by Article 11(6) was
indicated in three MS (CZ, SK, FR) for all or some of the substances affected
by Article 11(6). In two MS (CZ, FR) some plants measure continuously and
periodically, therefore the exemptions not covered by the WID might not be in
all cases real exemptions as continuous measurements are carried out as well.
However, the measurement requirements in Slovakia seem not to be in line
with the WID

Apparently in none of the reported plants the measurement reduction of heavy
metals from twice a year to one every two years as laid down in Article 11(7)
has been applied. All measurement reductions are based on an annual and not
biennial basis meaning that the use of the exemption possibility has only been
partially used to its full extent. Two Slovakian plants do not have to measure all
or some of the substances affected by Article 11(7) due to the proven fact that
the incinerated waste contains only a very low proportion of heavy metals. This
is not in line with the WID.

Some plants in France and Poland are measuring NOx periodically. This is not
in line with Article 11(2)a of the WID.

Additional ELVs or monitoring requirements

The possibility according to Article 7(5) to measure PAH’s (air) have realised
at least 151 plants in 5 MS. Eight other air related pollutants are measured at
least in 48 plants in 6 MS.

In a number of countries (BE, FR, SE, HU) some or all substances are meas-
ured more often than required by Article 11(14) regarding waste water from
the cleaning of exhaust gases and some plants are measuring less than re-
quired by Article 11(14) of the WID (AT, NL, CZ, DE, FR, SK). In case of the
latter this is not in line with the WID.

The possibility to measure PAH’s (water) according to Article 8(8) has been
realised at least by 90 plants in 5 MS (HU, NL, FR, UK, SI).At least 6 MS
measure other water related pollutants like AOX or Ammonia.

Exemptions concerning ELVs

At least 43 plants in four MS (FR, DE, SE, UK) have been granted exemptions
for ELVs in Annex V. It is not possible to assess whether these exemptions
are in line with the WID as the detailed permit per plant for each of the exemp-
tions would be required for such an assessment

Application of BAT and achievement of BAT-AELs

In general all BAT-AELs (water) are achieved to a similar extent based on the
information provided by associations and Member States authorities. Only for
total suspended solids a significant lower number can be observed. This is due
to the fact that in France those values have not been realised.
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The number of plants achieving BAT-AELs (air) is similar for the different sub-
stances. Only for the BAT-AELs for the parameters NH;, HF and “NO, for in-
stallations using SCR” lower values can be observed. This mainly results from
the low number of realised BAT-AELs in France.

According to the information received, following BAT are applied most often:
» PCDD/F abatement measures - adsorption by the injection of activated
carbon or other reagents with bag filtration,

» The use of auxiliary burner(s) for start-up and shut-down and for main-
taining the required operational combustion temperatures (according to
the waste concerned) at all times when unburned waste is in the com-
bustion chamber,

» The use of a suitable combination of the techniques and principles for
improving waste burnout to the extent that is required so as to achieve
a TOC value in the ash residues of below 3 wt % and typically between
1 and 2 wt %.

The latter two techniques are required by Article 6(1) of the WID. The fact that
not all plants are equipped with those techniques indicates that the Member
States laid down conditions different from those of Article 6(1). These deroga-
tions are possible according to Article 6(4) of the WID.

67



Okopol GmbH WID Report
WID Implementation

2.5. Implementation of the WID for co-incineration
plants

This chapter summarises the outcome from the data collection comprising
information of the Member States and associations (for details see 2.2.2).
Chapter 2.5.1 and 2.5.2 describe the implementation of the WID in the cement
and lime industry including inter alia the exemptions from monitoring require-
ment and ELVs. Chapter 2.5.3 describes the information received from the
Member States regarding all other sectors co-incinerating waste. This informa-
tion has been aligned with the data from associations including the cement and
lime industry in Chapter 2.5.4. Chapter 2.5.5 to 2.5.15 present the information
about the implementation of the WID for various industries co-incinerating
waste with the exemption of the cement and lime industry.

2.5.1. Cement industry

All information provided in the sections below stems from the data submission
of CEMBUREAU based on the permitting situation of their plants in 2005 and
additional voluntary or requested information of certain Member States authori-
ties.

In total 162 plants have been indicated by CEMBUREAU to fall under the WID
covering 22 MS* and Norway. About 90% of those plants can be considered
as "existing plants" according to Article 3(6) of the WID

Regarding possible exemptions from the requirements of the WID following
data restrictions occurred:

» CEMBUREAU indicated only the total number of plants measuring emis-
sions continuously and periodically and the minimum and maximum
number of measurements per year.

» Figures per Member States have not been made available®.

» For some substances the number of plants indicated exceeds the total
number of plants identified. According to CEMBUREAU this is due to
the fact that in a number of plants periodic and continuous measure-
ments are carried out.

4 Austria ,Belgium, Czech Republic, Denmark, Estonia , Finland, France, Germany, Greece ,Hungary , Ireland, Italy,
Latvia, Luxembourg, Netherlands, Poland ,Portugal ,Romania ,Slovenia , Spain, Sweden, UK.

45 except for some MS and waste amounts.
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2.5.1.1. Waste amounts used for co-incineration in cement kilns

The total amount of waste co-incinerated in 2004 was 6.2 million tonnes46, 83%
of it being non-hazardous waste,

Limited data have been made available regarding the amounts per Member
State. Table 23 gives an overview of data provided by Member States and
CEMBUREAU (partly aggregated data because of data protection reasons).

Table 23: Waste amounts used for co-incineration in cement kilns

Amount of waste used (averages | Number of cement plants Total amount of

Member States per plant and country or group of | in the country or group of d waste (ktly)?
countries) (ktly)' countries? use y

Austria 30 9 270
Belgium, Nether-
lands, Luxembourg 139 7 973
Czech Republic 40 2-6 80-240
Denmark, Finland,
Sweden, Ireland 75 4-10 300-750
Estonia, Latvia,
Poland, Hungary 27 18 491
France 37 27-33 1009-1 233
Germany 57 33-38 1876-2 161
Greece, Portugal,
Romania, Slovenia 9 22-23 202-212
Italy 13 58 760
Spain 16 37 574
United Kingdom 24 15-21 361-506
Sum 238-254 7 040-8 023

Sources: ' [CEMBUREAU 2007], 2 [CEMBUREAU 2006-3] and Member States information, 3 own calculation

The calculation of waste amounts per Member States as performed in Table 23
shows some deviation to the total waste amount as indicated by CEMBUREAU
(+ 14% to 29%). Nevertheless it can be concluded that the highest amounts of
wastes are used in Germany and France.

Substitution rates

The average national substitution rates*’ for hazardous waste range from 0.7%
for hazardous and 2% for non-hazardous waste in EL + PT + RO + Sl to 15 %
in the Czech Republic and DK + FI + SE + NO + |E for hazardous waste and
43.6% in Germany for non-hazardous waste. Only in Austria and France in
some plants more than 40% of resulting heat release stems from hazardous
waste.

4 [CEMBURAU 2004] CEMENT & LIME BREF REVISION, CEMBUREAU CONTRIBUTION; 2003 and 2004 statistics on
the Use of Alternative Fuels & Materials in the clinker production in the European cement industry,

47 The substitution rate describes the substitution of fossil fuels by waste and is expressed in % of the total heat release
of the process..
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Waste types used for co-incineration

CEMBUREAU indicated the tonnes of wastes used within their industry clus-
tered according to their type.

Animal meat, fats
20,8% Rubber/Tyres

Agricultural waste 13,1%
1,1%

Textiles
0,1%

Coal/Carbon Waste
2,3%

RDF
11,9%

Others
3,4%

Industrial sludges
4,0%
Municipal Sewage sludges
4,3%

Wood,paper,cardboard
4,9%

Solvents and related waste
10,7%

Qil and oily waste
8,3%

Plastics
7,5%

Solid alternative fuels
(impregnated saw dust)
7,4%

Figure 4: Types of waste used according to Cembureau [Cembureau 2006-5]

The waste used within the cement industry is quite diverse. Animal meat and
fats comprise the largest amount, followed by Rubber & Tyres, Refuse derived
fuel (RDF), solvent and related waste.

In addition Member States authorities from Hungary, Lithuania, Luxemburg,
Cyprus, UK, Czech Republic48 and Slovenia submitted the waste codes permit-
ted in their cement plants (see Annex 2).

48 Czech Republic did not indicate the annual average permitted capacity in Table 23 as this information is not available
in their permits (pers.com.).
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2.5.1.2. Exemptions from monitoring requirements (air) in the cement
industry

Article 11 (6): Periodic measurements of HCI, HF, SO,
The number of periodic measurements per year ranges from one to four.

Table 24: Exemptions from Article 11 (6) according to CEMBUREAU

Substance | Number of plants measuring periodically* % of total
HCI 109 67
HF 110 68
SO, 64 40

The Czech authorities indicated that their exemption (one plant) reduces the
monitoring of HCI and HF to two measurements per year.

According to the Slovak authorities three exemptions for HCI and HF were
granted. One plant has to measure four times a year while two plants measure
twice a year. This exemption was granted based on the proof “that the emis-
sions of those pollutants can under no circumstances be higher than the pre-
scribed emission limit values.” Those exemptions have to be added to the
CEMBUREAU values as the Slovak Republic is not represented by the asso-
ciation.

Article 11 (7): Heavy metals, Dioxins and Furans

CEMBUREAU indicated no exemptions from the measuring requirement ac-
cording to Article 11(7). Three plants monitor PCDD/F quasi-continuously and
25 monitor mercury continuously.

Article 11(2) a

The following measurements of air pollutants shall be carried out in accor-
dance with Annex Il at the incineration and co-incineration plant:

(a) continuous measurements of the following substances: NOXx, provided that
emission limit values are set, CO, total dust, TOC, HCI, HF, SO2;

49 According to CEMBUREAU continuous measurement is carried out for all three substances in 53 (HF) to 165 plants
(SOz). The number of plants indicated here exceeds the total number of plants identified. According to CEMBUREAU
this is due to the fact that in a number of plants periodic and continuous measurements are carried out.
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CEMBUREAU indicated periodical measurement for total dust, NOx, TOC and
CO for a number of plants (see table below).

Table 25: Periodical measurement of Article 11(2)a substances according to CEMBUREAU

Substance Number of plants Number of plants Noof plant | % of total
measuring periodi- measuring continu- missing (max.-min)
cally ously continuous

measure-
ment (max.-
min)

Total dust 60 167 0

NOx 60 169 0 -

TOC 79 129 83-33 49-20

Ccos 53 110 109-52- 33-68

The number of measurements per period ranges from one to four.

Since Article 11(2) a foresees continuous measurements for TOC and CO
without the possibility for any exemptions, the plants reported in Table
25 are not in line with the requirements of the WID.

2.5.1.3.

The Lithuanian authorities specified that an exemption for the Dust ELV to
50mg/m? until 01.01.2008 (according to Annex I1.1.1) has been granted.

Exemptions from Emission limit values in the cement industry

The UK authorities pointed out that they have granted exemptions from the
emission limits for NO,, SO, or TOC. In case of NOx this exemption is time-
limited for wet cement kilns (according to Annex 11.1.1.). In case of SO, and
TOC the exemptions have been granted in accordance with Annex 11.1.2 as the
“presence of organic matter and pyritic sulphur in the raw materials used for
cement clinker manufacture result in emissions of TOC and SO, which are
independent of the incineration of waste.” In the Czech Republic exemptions
for SO, (400 mg/m?3) and TOC (50 mg/m?) were granted.

Annex I1.1.1.

Until 1 January 2008, exemptions for NOx may be authorised by the competent
authorities for existing wet process cement kilns or cement kilns which burn
less than three tonnes of waste per hour, provided that the permit foresees a
total emission limit value for NOx of not more than 1200 mg/m3.

Until 1 January 2008, exemptions for dust may be authorised by the competent
authority for cement kilns which burn less than three tonnes of waste per hour,
provided that the permit foresees a total emission limit value of not more than
50 mg/m3.

5 The exact number of plants measuring TOC and CO only periodically could be estimated based on the information
given by CEMBUREAU.
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Annex 111.2.

Exemptions may be authorised by the competent authority in cases where
TOC and SO, do not result from the incineration of waste.

All of the exemptions granted by the abovementioned Member States are fore-
seen in the WID (see box). In order to assess whether all prerequisites for
those exemptions have been met (like output capacity, technology) a detailed
technical evaluation of each case would have to be performed.

Article 7(5) Emission limit values (and associated monitoring require-
ments) for polycyclic aromatic hydrocarbons and other pollutants

The number of plants monitoring PAHs ranges between 55 and 62 plants ac-
cording to CEMBUREAU. 24 of those plants comprise an ELV for this sub-
stance as well. The number of measurements ranges from two to four per year
for PAH’s.

Other pollutants are measured continuously by 19 plants and periodically
(twice a year) by 38 plants. Upon those other pollutants at least PCB, Phenol
and Zinc are measured by one plant each.

The Slovenian authorities specified that they have set ELVs for Benzene (5
mg/ms), PAH (1 mg/ms) and NH; (30 mg/m3). Those substances are measured
once per year’'.

Specific provisions for water discharges from the cleaning of exhaust
gases

According to CEMBUREAU there are no discharges of waste water from the
cleaning of exhaust gases in the cement industry upon their members.

51 Contradiction with the Cembureau data on other substances.
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2.5.2. Lime industry

In December 2006 contact has been established with the European Lime As-
sociation (EULA). A questionnaire was submitted on 21 of December 2006 and
a meeting was carried out in January 2007. All information provided in the
chapters below stems from the data collection of EULA for the revision of the
Cement and Lime BREF describing the permitting situation at the end of 2005
[EULA 2006-1, EULA 2006-2], contact with the respective Member States au-
thorities and with EULA subsequent to the meeting mentioned before. Before
going into detail of the data it has to be remarked that according to EULA the
review of the existing permits granted to lime operations “shows that the trans-
position of the WID into national law was subject to different interpretations
Thus depending on the countries, permits for lime kilns were granted according
to the special provisions:

= for cement kilns (annex I1.1 of the WID),
= for combustion plants (annex I1.2 of the WID),
= for industrial sectors not covered under Il.1 and 1.2 “[EULA 2006-1]

In Germany they are permitted according to the German WID transposition
(‘I7th BImSchV) comprising the same ELVs for the Cement and Lime industry.
According to the Swedish Authorities so far one plant has been permitted ac-
cording to Annex Il.1 and one will be. According to EULA lime kilns are partly
considered as combustion installations in France.

It was indicated that 50 lime kilns in EU 27 co-incinerate waste®?. The distribu-
tion of kilns within the European Union is shown in the tables below.

Table 26: No. of kilns with sufficient data sets for detailed evaluation

Country No of Kilns No of plants
Denmark 1 1
France 25 4
Germany 18 6
UK 3 2
Finland 1 1
Sweden 2 2
Total 50 16

The kilns in Finland and Sweden are not taken into account when analysing
the permitting situation due to no or only fragmentary information®.

52 [EULA 2006-1] and subsequent clarification by EULA and Member States leading inter alia to the removal of the two
Czech lime plants from EULA’s data collection as they are burning exclusively animal tissue waste (animal fat-tallow and
bone meal) and are not considered to fall under the WID by the Czech authorities.

53 EULA objected to limit the following analysis to the first four Member States presented in Table 26, but the information
provided concerning Finland and Sweden was not sufficient to incorporate it.
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All following analysis is based on the information on 47 kilns in four Member
States. It has to be remarked that all emission limit values indicated were origi-
nally marked by the symbol “<"as values being permitted to be smaller than the
value indicated. Due to data treatment procedures this symbol had to be re-
moved. The minimum/maximum array of ELVs indicated in the table below
refers only to the range indicated by all kilns in total of the respective country.

According to EULA wet processes do not exist anymore in the European lime
sector, therefore no information was submitted. Based on the data collection of
2005 no exemption from WID operating conditions could be identified.

2.5.2.1. Exemptions from monitoring requirements in the lime industry

Article 11 (6): Periodic measurements of Hydrogen chloride, Hydrogen
fluoride and Sulphur dioxide

According to Article 11 (6) the periodical measurement of Hydrogen chloride
(HCI), Hydrogen fluoride (HF) and Sulphur dioxide (SO,) according to Article

11 (2)c “may be authorised in the permit by the competent authority in incinera-
tion or co-incineration plants, if the operator can prove that the emissions of
those pollutants can under no circumstances be higher than the prescribed
emission limit values”.

The number of measurements is determined to two per year according to Arti-
cle 11 (6) in relation with Article 11(2) c if during the first 12 months of opera-
tion every three months a measurement is being carried out.

Hydrogen Chloride

Following table shows the distribution of continuous and periodic measurement
of HCI within the lime industry:
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Table 27: HCI - Number of kilns and type of monitoring per Member State

Member Number of kilns Total number of

Substance State Continuous | Periodic measuring kilns per country
HCI Denmark 1 1 1
HCI France 13 25 25 25
HCI Germany 18 18 18
HCI UK 3 3 3 3
Total 17 46 47 47

The Danish plant is measuring continuously as required by Article 11(2)a.

In France and UK, periodic measurements of HCI (generally twice a year) as
well as continuous monitoring of HCI are carried out even if the discontinuous
measurements are not explicitly required in the permits.

For all German plants the possibility to reduce the measurement from two to

one per year has been granted. According to the information available at EULA
14 of the 18 kilns were required to perform six measurements within the first 12
months. The requirements for the remaining 4 kilns were not specified.

How those plants have actually proven that they cannot exceed the prescribed

ELVs under no circumstances was not clarified by EULA.

Table 28: HCI - Number of periodical measurement and range of average daily emission limit values

Twice per year

Substance | Member State | Total number of kilns measuring | Minimum (in mg/m?) | Maximum (in mg/m?)
HCI France 25 10 30
HCI UK 3 200 200

Once per year

Substance

Member State

Total number of kilns

Minimum (in mg/m?)

Maximum (in mg/m?)

HCI

Germany

18

10

20

Hydrogen fluoride

HF is exclusively measured periodically in the four countries regarded here.

Table 29: HF — Number of periodical measurement and range of average daily emission limit values

Twice per year

Substance | Member State | Total number of kilns measuring | Minimum (in mg/m?) | Maximum (in mg/m?)
HF France 25 1 4
HF UK 3 8 13
HF Denmark 1 2 2

Once per year

Substance

Member State

Total number of kilns

Minimum (in mg/m?)

Maximum (in mg/m®)

HF

Germany

18

1

10

Within the German plants the possibility to reduce the measurement from two
to one has been granted. According to the information available from EULA, 14
of the 18 German kilns were required to perform six measurements within the
first 12 months. The range of permitted ELVs is quite large.
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According to EULA the reasons for the general exemption of continuous moni-
toring of HF are as follows:

- “The fluorine content of limestone suitable for the production of quicklime
is generally low,

- There are strict limitations of fluorine content in the waste fuels,

- Hydrogen fluoride is very easily captured by limestone / lime.

These factors explain why an overwhelming number of discontinuous HF
measurements show that the HF concentrations in the flue gas are close or
below the usual detection limits (i.e. 0.1 to 0.2 mg/Nm® or well below the WID

ELV).”

Sulphur dioxide

Table 30: SOz - Number of kilns and type of monitoring per Member State

Substance | Member State | Continuous | Periodic | Number of kilns measuring | Total number of kilns
SOz Denmark 1 1 1
SOz France 25 25 25 25
SO, Germany 4 14 18 18
SOz UK 3 3 3 3
Total 21 42 47 47

For France and United Kingdom kilns have been indicated in which continuous
and periodical measurements are carried out. The Danish kiln and in Germany
4 of 18 kilns and measure SO, continuously.

Table 31: SOz - Number of periodical measurement and range of average daily emission values

Twice per year

Substance | Member State | Number of kilns measuring | Minimum (in mg/m?) | Maximum (in mg/m?)
SOz France 25 50 67

SOz UK 3 440 2800

Once per year

Substance | Member State | Number of kilns measuring | Minimum (in mg/m®) | Maximum (in mg/m?®)
SO2 Germany 14 50 150

Within the German plants the possibility to reduce the measurements from two
to one has been granted. According to the information available at EULA all of
the 14 kilns were required to perform six measurements within the first 12
months. The large differences of the ELVs within each country and among the
countries are remarkable. They are significant higher if compared to other re-
quirements of Annex Il in particular the values in the UK are elevated. EULA
specified that for “France, the differences in the SO, emission levels are ex-
plained by the manner that the mixing rule was applied to one plant but not to
the others”. According to the UK authorities the high ELVs "may be due to the
high values of Cproc.”54

5 Pers. Com. UK authorities 21.08.2007.
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Article 11 (7): Heavy metals, Dioxins and Furans

According to Article 11 (7) “ The reduction of the frequency of the periodical
measurements for heavy metals from twice a year to once every two years and
for dioxins and furans from twice a year to once every year may be authorised
in the permit by the competent authority provided that the emissions resulting
from co-incineration or incineration are below 50 % of the emission limit values
determined according to Annex Il or Annex V respectively and provided that
criteria for the requirements to be met, developed in accordance with the pro-
cedure laid down in Article 17, are available.”

According to EULA PCDD/F and the heavy metals are measured twice a year
in Denmark, France and the UK. In Denmark and each monitoring campaign
consists of two sampling and analyses.

Dioxins and Furans

Only Germany has granted permission to reduce the number of discontinuous

measurement of Dioxins and Furans from two to one per year.

Table 32: PCDD/F - Number of periodical measurement and range of average emission limit values

Substance | Member State | Number of kilns measuring | Minimum (in ng/m?) | Maximum (in ng/m?)
PCDD/F | France 25 0,1 0,1

PCDD/F | UK 3 0,1 0,1

PCDD/F | Denmark 1 0,1 0,1

Once per year

Substance | Member State | Number of kilns measuring | Minimum (in ng/m?) | Maximum (in ng/m?)
PCDD/F | Germany 18 0,1 0,1

Cadmium and Thallium

In the four countries regarded here Cd + Tl is exclusively measured periodi-

cally.

Table 33: Cd + TI - Number of periodical measurement and range of average emission limit values

Twice per year

Substance | Member State | Number of kilns measuring | Minimum (in mg/m?) | Maximum (in mg/m?)
Cd + Tl France 25 0,05 0,05

Cd+Tl UK 3 0,05 0,2

Cd +Tl Denmark 1 0,05 0,05

Once per year

Substance | Member State | Number of kilns measuring | Minimum (in mg/m?) | Maximum (in mg/m?)
Cd +Tl Germany 17 0,05 0,05

Germany has reduced the number of periodical measurements to once per

year.
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If exemptions according to Article 11 (7) have been granted the measurements
are to be carried out once every two years. In Germany this exemption has not
been granted to its full extent as Cd + Tl are to be measured once per year55.
For one of the German kilns no information about the measurement of Cd and
Tl is available.

In the UK some kilns have been permitted ELVs for Cd+TI higher than the
ones laid down in Annex I1.3.

Mercury

Table 34: Hg - Number of kilns and type of monitoring per Member State

Member Number of kilns measuring Total number of
Substance | State Continuous | Periodic | periodically kilns
Hg Denmark 0 1 1 1
Hg France 0 25 25 25
Hg Germany 4 18 18 18
Hg UK 0 3 3 3
Total 4 47 47 47

One plant in Germany has indicated that the mercury emissions are measured
continuously. Nevertheless the same plant has indicated also periodic meas-
urements of Hg. This requirement stems from the measuring obligation in the
17.BImSchV®.

Table35: Hg - Number of periodical measurement and range of average emission limit values

Twice per year

Substance | Member State | Number of kilns | Minimum (in mg/m?) | Maximum (in mg/m3)
Hg France 25 0,05 0,05

Hg UK 3 0,05 0,1

Hg Denmark 1 0,05 0,05

Once per year

Substance | Member State | Number of kilns | Minimum (in mg/m?) | Maximum (in mg/m?)
Hg Germany 18 0,03 0,03

Only Germany has reduced the number of periodic measurements.

If exemptions according to Article 11 (7) has been granted the measurements
are to be carried out once every two years. In Germany this exemption has not
been granted to its full extent as Hg has to be measured once per year.

In the UK some kilns have been permitted ELVs for Hg higher than the

ones laid down in Annex Il.

5 Except for the one plant comprising of four kilns were no measurements have been indicated.

5 Article 11 (1) 1 17.BImSCHV.
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Sum of Heavy metals

Table36: Sum of Heavy metals - Number of kilns and type of monitoring per Member State

Member Con- Number of kilns
Substance State tinuous | measuring
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V & Sn) Germany |0 17
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V & Sn, Se, Te, Zn) | France 0 25
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V) Denmark |0 1
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V) UK 0 3
Total 0 46

Except for Denmark all other countries are measuring more heavy metals than
required by the WID. For one German kiln no information on heavy metal ELVs
or measurement requirement was indicated.

Table37: Sum of Heavy metals - Two measurements per year and average emission limit values

Twice per year

Member Number of | Minimum (in Maximum (in
Substance State kilns mg/m?) mg/m?)
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V
& Sn, Se, Te) France 25 0,5 1
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V
& Sn, Se, Te, Zn) France 25 5 5
Sum (Sh, As, Pb, Cr, Co, Cu, Mn, Ni, V) | UK 3 2 4
Sum (Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V) | Denmark 1 0,5 0,5

Table38: Sum of Heavy metals - One measurement per year average emission limit values

Once per year

Member Number of kilns | Total num- | Minimum (in | Maximum (in
Substance State measuring ber of kilns | mg/m?) mg/m?)
Sum (Sb, As, Pb, Cr, Co,
Cu, Mn, Ni, V & Sn) Germany |17 18 0,5 0,5

The range of ELV for the French and UK kilns is diverse and cannot be com-
pared since the measured heavy metals are different as well.

Article 7(5) Emission limit values for Polycyclic aromatic hydrocarbons
and other pollutants

According to Article 7 (5) of the WID “Member States may set emission limit
values for polycyclic aromatic hydrocarbons or other pollutants.”

No emission limit values have been reported by EULA for the lime industry.
The only other pollutant apart from the additional heavy metals shown above
has been ammonia being regulated by Germany.
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2.5.2.2. Waste type used for co-incineration in the lime industry

Following table shows exemplary waste being used in Lime kilns for co-
incineration. Where specified by EULA the nomenclature of the European
waste list (EWL) was indicated.

Table 39: Reported types of wastes co-incinerated in Lime kilns

Number of plants using
Country secondary fuels EWL Code Type of waste

Czech 2 Burnable substances (plastics,
Republic paper, textile, rubber E )

Bone meal

Denmark 1 Animal flour

Waste oils

Xylene based solvent

Toluene based solvent

12/13 00 00 Waste oils

02, 03, 05-08, 12-14, 16, | Water + hydrocarbon oils
17 00 00

Paper

France 25 Residues from municipal waste

(except PVC)

Plastic residues (except PVC)

Non impregnated sawdust

Tyres, non chlorinated rubber

17 02 00 Building and demolition waste

07 0200 Polymers waste

Residues from municipal waste

BPG 3.1, 3.2, 2. (combustible pro-

Germany 18 duction residues )

Waste oil7

Sweden 2 Waste oil

United 3 190208 Solvent Derived Fuel
Kingdom

Requirements for waste co-incineration

Following table shows requirements towards waste being used in Lime kilns for

co-incineration.

57 [UBA 2005a] Information stemming from the study for the German Environmental agency: Material flow analysis and

market survey for securing the disposal of waste oils, Okopol 2005.
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Table 40: Reported input requirement of secondary fuels into lime kilns

5 -
Number of | Permitted rf;g{ :2,22229 % of resulting heat
C plants using | capacities for release range + Requirements for waste
ountry range Haz- .
secondary | secondary ardous Non hazardous input
fuels fuels wastes wastes
Czech nothing indi- | nothing 25% Net calorific value:
Republic cated indicated 20<X<24
0,4 th nothing 8% to 12% nothing indicated
Denmark | 1 indicated
Finland | 1 nothing indi- | nothing nothing indicated. | nothing indicated
cated indicated
< 266.575 <40% <15%, 33%, miss- | Net calorific value higher
t/year (one kiln ing information than 8, 10, 18 or 27; but
missing infor- about two kilns lower than 29 (maximal
France 25 mation) value indicated for two
kilns)
456 <X< nothing 2 kilns 50% Net calorific value for
5.65 indicated 3 kilns 60% three kilns (in MJ/kg)®®:
487 <X< 3 kilns 70% 25<X<31
6.14 10 kilns 100% 23<X<29
Germany |18 589<X< 20<X<24
7.07
<2
for four kilns
(in t/h) %8
<27.000 20 % (one 100% (one plant) | nothing indicated
t/year (indica- | plant)
Sweden | unclear fion by two
plants
United 3 <130.000 20<X<33.25
Kingdom tlyear 25-40% not applicable 205<X

The information is not comprehensive and in case of the permitted capacity
different units have been used. In most countries minimum and maximum net
calorific values are part of the permit for waste co-incineration.

Taking into account only the information of France, Sweden and the UK the
MS having most kilns (leaving out Germany) the permitted capacity for waste
amounts to 444.696 t per year. EULA specified that the actual used amount of
waste amounts to 262,000 t a year based EULA estimates for 2005.

% For some kilns the amount of wastes has to be within a certain range per hour in order to be introduced into the

process.

5 For some kilns the net calorific value of the waste has to be within a certain range in order to be co-incinerated within

the process
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2.5.3. Various industries

This chapter summarises the outcome of the data collection via questionnaire
which was sent to the national authorities of all 27 Member States on 28" De-
cember 2006 announcing end of January 2007 as the deadline of the first part
of the questionnaire and end of February 2007 as deadline for the second and
third part. Unless otherwise stated the information stems exclusively from the

Member States authorities.

The following table shows the number of existing and new plants of different
industry sectors which were reported as permitted according to the Waste In-
cineration Directive by 23 Member States®® which replied. The MS question-
naire already listed three specific sectors of co-incineration (production of en-
ergy, ferrous metals, non-ferrous metals) and gave the opportunity to add “oth-
ers”. The Member States added the following sectors:

» Ceramics/ clay aggregates
» Chemical/Polymers

« Cement”

« Lime®

» Fertiliser

» Food

* Waste oil incineration plants
* Pulp and Paper

* Wood industry

8 Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Netherlands, Romania, Slovakia, Slovenia, Spain, Sweden, UK. The German is not
complete as it stems only from three sources covering only two co-incineration sectors. The Belgium data stem from the
Flemish authorities and is not complete either. According to Maltese authorities no co-incineration is carried out on Malta-

6 The information on cement plants given here stems from the Member States and is joined with the information from
chapter 2.5.1 regarding the number of plants.

62 The information on lime plants given here stems from the Member States and is joined with the information from
chapter 2.5.2 regarding the number of plants.
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Table 41: Reported number of plants co-incinerating waste per sector, type and permitting status

Number of plants falling under the Waste incineration Directive
Sum of

Sum of permitted | Sumnew | Sum new Sum existing | Sum existing
Plant Type plants plants plants permitted plants permitted
Cement 124 122 1 1 123 121
Ceramics 6 5 6 5
Chemical 4 4 4 4
Energy indus-
tries (combus-
tion plants) 193 181 21 21 172 160
Ferrous metal
industry 4 4 4 4
Fertiliser 2 2 2 2
Food 1 1 1 1
Lime 11 9 4 2 7 7
Non-ferrous
metal industry 6 6 6 6
Pulp- and
paper industry 19 19 4 4 15 15
waste oil
incineration
plants® 10 10 10 10
wood industry 14 14 2 2 12 12
other sectors 389 127 389 127
Total 783 504 32 30 751 474

In total 783 co-incineration plant were reported by 23 Member States. Only 4%
of those plants have been identified as new plants. 279 have not yet been
permitted according to the requirements of the WID. Additionally 389 existing
plants which are falling under the WID could not be specified concerning their
industry sector. The majority (384) of these are mentioned by Italy. It is also in
Italy where only ~ 30% of those plants have been permitted according to the
WID being therefore the main reason for the aforementioned implementation
gap. If those 389 “unknown” plants would be deducted from the total number of
plants and total number of permitted plants, only 17 plants would be missing a
permit according to WID as opposed to 279 plants if including the unknown
sectors.

The following information stems from Associations, publications or individual
companies is added for those MS where information about this industry has not
been indicated is presented below.

8 The main purpose of those plants is to produce energy but since they only use waste oil for co-incineration they have
been mentioned in an extra entry in table Table 41.
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Number of plants permitted according to the WID and the IPPC-D

20 Ms®* responded to the question on how many of the co-incineration
plants are falling both under the Waste Incineration Directive and under the
IPPC Directive.

In following 11 countries all WID co-incineration plants are also permitted un-
der IPPC: Cyprus, Denmark, Estonia, Hungary, Ireland, Latvia, Luxembourg,
Romania, Slovak Republic, Sweden and UK. Except for the Slovak Republic
half of the plants are existing plants and half are new plants. In the Slovak Re-
public one existing IPPC plant was still not permitted according to IPPC.

In following Member States the number of WID plants is slightly higher than
IPPC plants: France (+1), Netherlands (+1), Finland (+3), Spain (+9), Lithuania
(+1) and Slovenia (+1).

In Spain 8 permits are still missing, in Slovenia two, in Lithuania one and in the
Netherlands also one.

2.5.4. Reported number of co-incineration plants

Whenever figures are given these relate to plants identified through the data
gathering exercise in the sector concerned which are co-incinerating waste and
are covered by a WID permit.

Cement industry

In total 124 plants falling under the WID have been identified by 19 Member
States®. Except for one Irish plant, all permitted cement plants indicated by the
Member States have been permitted as existing plants. 2 plants in Sweden
have not yet been permitted according to the WID but are within the permitting
process. In addition Spain indicated five cement plants in three regions66 but
did not specify their permitting situation. In Germany approximately 33 cement
plants are permitted according to the WID.

According to CEMBUREAU there are also cement plants co-incinerating waste
in Belgium, Finland, Poland, Greece, Portugal and Italy. In total CEMBUREAU
identified 162 plants to be covered by the WID in 22 Member States and one

EEA Country®’. 17 of them permitted as being new and 145 permitted as exist-
ing waste co-incineration plants. All of them are covered by the IPPC Directive.

& Austria, France, Netherlands, Finland, Lithuania, Slovakia, Slovenia, Spain, Czech Republic, Cyprus, Denmark,
Estonia, Hungary, Ireland, Latvia, Luxembourg, Romania, Sweden, UK, Italy, Poland.

& Austria, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, France, Hungary, Ireland, Latvia, Lithuania, Luxem-

bourg, Netherlands, Romania, Slovakia, Slovenia, Sweden, UK and Germany. The German data stem from following
study: “Implementation status of the waste incineration directive in Germany according to the national implementation
(17 BlmschV) with regard to Dust and NOx in cement plantsCcarried out by Okopol for the German Federal Environ-

mental Agency. The study will be published in the course of 2007.

& \/alencia, Galicia and Cantabria.

67 The data covered following Member States: Austria, Belgium, Netherlands, Luxembourg, Czech Republic, Denmark,
Finland, Sweden, Ireland, Estonia, Latvia, Poland, Hungary, France, Germany, Greece, Portugal, Romania, Slovenia,
Italy, Spain, United Kingdom. The data also comprised information about Norway.
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The actual number of plants per Member State was not indicated by CEMBU-
REAU.

Even though the data set of the Member States authorities and CEMBUREAU
cannot be compared directly as they comprise information about different
countriesGS, an average value of 143% cement plant was taken in order to in-
clude the information about the cement plants.

Ceramic industry

Six existing plants belonging to the ceramic industry70 were reported by the
Member States. Five of them are permitted according to the WID (Estonia,
Sweden and Spain). The IPPC permit of the Lithuanian plant will be soon
adapted to the requirements of the WID.

Flanders reported 4 plants but did not specify their permitting situation’". In
addition to this EXCA reported 8 kilns in approximately 7 plants with WID per-
mits in Denmark, Finland, Italy Portugal and Poland. They also identified sev-
eral Member States’? having Expanded Clay plants but no WID permit as the
waste used is classified as secondary raw material or as pore forming additive.

Therefore, the reported minimum number of plants co-incinerating waste in the
ceramic industry amounts to 17 plants.

Chemical industry

Four existing plants belonging to the chemical industry have been reported by
the Member States that are permitted according to the WID: one plant in Ire-
land, one in the Netherlands and two in Sweden”.

Energy industry

A total of 193 combustion plants belonging to the energy industry have been
reported by 13 Member States™, thereof 172 are considered as existing and
21 as new installations. The majority of existing plants have been reported in
Italy with 103 plants followed by the UK with 28 plants. Two of the Italian plants
are still to be permitted according to the WID. The majority of new plants can
be found in Sweden (9 plants) and Finland (6 plants).

In Spain none of the 10 existing plants have been permitted according to the
WID vyet.

6 Cembureau incorporated also data for Norway and the Member States authorities indicated WID cement plants also
for Lithuania and Cyprus.

8 Cembureau indicated between 162 to 167 installations, including Norway. Since Cembureau did not specify the
number of plants per country (for market protection reasons) a detailed comparison per country could not be carried out
in order to determine the real number of cement plants in EU 27.

7 Including ,clay aggr.” as indicated by Sweden.

™ Email Ovam 22.06.07.
72 Austria, Belgium, Czech Republic, Germany.

8 CEFIC answered in May 2007 that they are not able to provide information about the co-incineration of waste in the
chemical sector.

™ Austria, Denmark, Flanders, Finland, France, Hungary, Ireland, Italy, Netherlands, Slovenia, Sweden, UK, Spain.
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One German publication from 2002" indicates at least 12 power plants with
the permission to co-incinerate sewage sludge and approximately 6 power
plants to co-incinerate other waste. The total number of combustion plants is
therefore estimated to be 211.

Ferrous metal industry

Austria and Luxembourg indicated two existing plants in this industry sector.
The Luxembourg plant is an electric arc furnace and the Austrian plant a blast
furnace (for details see chapter 3.11 and 4.10). All plants of the steel industry
are permitted according to the IPPC Directive.

Lime industry

11 lime plants have been identified by the Member States that are permitted
according to the WID: France 4 plants, Sweden 4 plants, Denmark one plant
and the UK 2 plants. Except for the Swedish plants all are permitted as existing
plants.

In addition to this EULA identified six plants in Germany and one in Finland.
According to EULA all of those plants are also permitted according to the IPPC
Directive.

All identified lime plants co-incinerating waste are adding up to 18 plants76.
Non ferrous metal industry

Six existing plants that co-incinerate waste and belong to the sector “non-
ferrous metal industry” have been identified: Germany 3 plants, Austria 2
plants and Sweden 1 plant. The German plants are small precious metal re-
covery plants with very low annual waste input’’ (for details see chapter
2.5.10)

Paper and Pulp industry

Sweden, Austria, BE-Flanders and the Netherlands have indicated 19 paper
and pulp plants that co-incinerate waste.

In addition CEPI has indicated another 11 pulp & paper plants being permitted
under the WID in 3 Member States which have not answered the questionnaire
or did not indicate these plants.

5 Richers, U, et al : Present status and perspectives of co-combustion in German power plants, Forschungszentrum
Karlsruhe, Wissenschaftliche Berichte, FZKA 6686, 2002.

76 The number of plants indicate in chapter 2.5.2 stemming from EULA amount to 16 plants. However the number of
kilns is much higher (~ 50).

7 No information are available regarding the type of the other installations.
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Table 42: CEPI information on the number of paper and pulp plants permitted under the WID

total permitted under WID Permitted under WID and IPPC
Finland 5 (existing) 5
Germany Max 32, exact number unclear unclear
Italy 2 2
United Kingdom 4 3

[CEPI 2007"® adapted by Okopol]

Furthermore CEPI stated that they know of plants in the Czech Republic
France, Hungary, Slovakia and Sweden but indicated that those plants do not
fall under the WID as they either incinerate waste which is exempted or are
using "internal residues".

The number of paper and pulp plants in Europe co-incinerating waste amounts
at least to 30.

Waste oil incineration plants

10 Waste oil incineration plants have been identified in Austria. All of those
existing plants have been permitted according to the WID.

Wood industry

14 plants belonging to the wood industry that co-incinerate waste have been
indicated by the Member States, thirteen in Austria (2 new) and one in the
Netherlands.

Others

Two existing fertiliser plants and one existing plant in the food industry have
been indicated and permitted according to the WID by Spain.

389 existing plant which are falling under the WID could not be specified con-
cerning their industry sector, the majority (384) of which are mentioned by Italy.
Here only ~ 30% of those plants have been permitted according to the WID.
One "other" plant was in Denmark and four in Spain. Spain is lacking 10 com-
bustion plants at least’®. Those unknown plants have a particular impact on the
number of plant missing a permit according to WID.

78 | etter from CEPI dated 12.04.2007, subject: Revision of the Waste Incineration Directive (WID).
 as only 6 replies from 19 regions were made available.
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Summary

Taking all this information into account following distribution of sectors is avail-
able summing up to a total of 849 co-incineration plants80 leaving the unidenti-
fied industry sector as the largest co-incineration sector, followed by the ce-
ment and energy industry.

Table 43: Distribution of co-incinerating sectors based on submitted data

PlantType Number of plant{ Total
Cement 143
Ceramics 17
Chemical 4

c Energy industries (combustion plants) 211

e, Ferrous metal industry 4

g Fertiliser 2

g Food 1 849

£ Lime 18

8 Non-ferrous metal industry 6
Other sectors (co-incineration) 389
Pulp- and paper industry 30
Waste oil incineration plants 10
Wood industry 14

The percentage distribution of all plants in shown in Figure 5.

Wood industry

1,6%
Waste oil incineration plants Cement
1.2% 16,8%
Pulp- and paper industry CeraTics
3,5% 2,0%

Chemical
0,5%

Other sectors (co-incineration)

45,8%
plants)
24,9%
Ferrous metal industry
0,5%
Fertiliser
0,2%

Food
0,1%
Non-ferrous metal industry

0,7%

Energy industries (combustion

Figure 5: Distribution of co-incinerating sectors based on submitted data

8 For the Cement industry the mean of Cembureau's and MS information has been taken into account (143 plants).
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The detailed data for the number of new and existing co-incineration plants per
Member State can be found in Annex 2.

Following chapters provide information from the Member States on the co-
incineration sector except the cement and lime industry as those sectors have
been specifically investigated in chapter 2.5.1 and 2.5.2.

2.5.5. Operating conditions different to standard requirements regard-
ing temperature of combustion and residence time

The Member States have been asked in the questionnaire: “Operating condli-
tions: Please indicate the number of permits for which, in accordance with Arti-
cle 6(4) of the Directive, conditions different to the standard requirements for
the temperature and duration of combustion have been authorised for co-
incineration plants. Please describe the exemptions and the reasons for them.”

17 Member States provided answers to this question: Austria, Bulgaria, Esto-
nia, Finland, France, Germany Hungary, Ireland, Italy, Lithuania, Luxembourg,
Netherlands, Poland, Slovenia, Spain, Sweden and UK. 28 cases with exemp-
tions were reported

Table 44: Reported number of exemptions from operating conditions by Member State

Number of

Country Exemptions
France 2
Ireland®!

Sweden 2
UK 22
Germany 1
Sum 28

France, Ireland and the UK granted exemption for residence time. Only Swe-
den granted also an exemption from the required temperature. For the one
German plant an exemption from the operating conditions of article 6 (2) has
been granted “Co-incineration plants shall be designed, equipped, built and
operated in such a way that the gas resulting from the co-incineration of waste
is raised [...] in a controlled and homogeneous fashion and even under the
most unfavourable conditions, to a temperature of 850 °C for two seconds.”

8 The exemption of the Irish plant will cease in 2007
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France gave the reason that the installation (Boiler) is not constructed in a way
to allow the required residence time. The Swedish plant complies with all WID-
ELVs and therefore auxiliary oil burning was not considered “give any envi-
ronmental benefits™®.

The UK described their exemptions as follows: “The TOC/LOI in bottom ashes
have to be measured and the levels have to be compliant with those required
by WID and associated with BAT to ensure that no more residues are pro-
duced compared to, and that the content of organic pollutants in those residues
is no more than expected from, a non-exempted plant. Regarding the operating
conditions laid down in the permit: Where derogation under Article 6(4) is
sought, the applicant is required to demonstrate in their application that this will
not give rise to exceedances of relevant emission limits etc.. If this can be
demonstrated, then the installation is authorised at those operating conditions.
The permits require that all WID requirement (except those derogated) are met
at all times.”

Austria stated that such information will be only available in the second half of
2007.

In Italy this data could not be made available as “the Region is the Competent
Authority for the permit of co-incineration plants”.

2.5.6. Implementation of exemptions concerning NOx and SO, limit
values

The Member States have been asked in the questionnaire: “Implementation of
the exemptions for the emission limit values (ELVs) set down in Annex Il 2.1.
for combustion plants concerning NOx and SO,: How many exemptions have
been granted? Please describe or give examples of the exemptions and the
reasons for them.”

Answers were received from 15 Member States: Austria, Bulgaria, Estonia,
Finland, France, Hungary, Ireland, Italy, Lithuania, Luxembourg, Netherlands,
Slovenia, Spain, Sweden, and UK.

Finland and Slovenia have granted one exemption each. Finland indicated that
since waste co-incineration is new, the authorities need experience “to deter-
mine where addition emission control measures are needed”. Slovenia did not
indicate a specific reason.

The Austrian Incineration Ordinance has no possibility for such exemptions.

UK only answered regarding cement industry. Their data will be evaluated in
chapter 2.5.1.

8 Auxiliary burning would have been necessary in order to reach the minimal temperature. Since the ELV were met the
authorities abstained from further measures
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2.5.7. Air emission limits for PAH’s and other pollutants

The Member States have been asked in the questionnaire: “Usage of Article
7(5). Air emission limit values for PAH's and other pollutants: “How many per-
mits include ELVs for PAHs and other pollutants? b) What emission limit val-
ues (or ranges of values) have been set? Please give the substances, units
and reference periods. Please describe the monitoring requirements (continu-
ous/discontinuous monitoring, applied standards, efc.).”

14 Member States replied: Austria, Bulgaria, Estonia, Finland, France, Hun-
gary, Ireland, Lithuania, Luxembourg, Netherlands, Slovenia, Spain, Sweden,
and UK. (see the following tables).

Table 45: Air emission limits for other pollutants by Member State

Half hour
. Number of
Measurement | average Maximum ermits
Country Substance (mg/m3) load (kg/h) P
Benzo(a)pyren; i i i 9
Austria PCB, NH3
HCN 2 0.4
Acetonitril continuous 1 0.2 1
CAN 1 0.2
Netherlands | Acrolein 1 0.2
UK NH3 periodic 10-20 - 3
Discontinuous 1
Luxembourg | PCB twice a year 0.001
Table 46: PAH as parameter in the permitting process
Measurement condi- Sampling ELV Number of
Country Measurement . - s .
tions period (mg/m3) permits
Austia | noinformation | DY 98s,0°C, 1013 316 h 001 2
mbar, 11 % Oxygen
Any (co-)
Italy Discontinuous no information 8h 0.01 incineration
plant
Luxembourg Discontinuous no information no informa- | g 1
twice a year tion

In the UK “all incineration and co-incineration plants are required to monitor
specified PAHs but no ELVs have been set”.

2.5.8. Emission limit value for waste water from exhaust gas cleaning
for PAH’s and other pollutants

The Member States have been asked in the questionnaire: “Usage of Article
8(8). Emission limit values for waste water from exhaust gas cleaning for
PAH's and other pollutants: “How many permits include ELVs for PAH’s and
other pollutants? What emission limit values (or ranges of values) have been
set? Please give the substances, units and reference periods. Please describe
the monitoring requirements (continuous/discontinuous monitoring, applied
standards, etc.).”
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13 MS replied: Austria, Estonia, Finland, France, Hungary, Ireland, Italy,
Lithuania, Luxembourg, Netherlands, Slovenia, Sweden, Spain and UK.

Only for two Austrian combustion plants NH,, COD, TOC and other substance
not further specified were indicated to be measured twice a year. Only ltaly has
permitted PAHs having following requirements “ELV of 0.0002 mg/l of PAH for
any incineration and co-incineration plant has been established. Analysis is
performed on unfiltered sampling. Frequency of the monitoring: six months,
three months during the first year”.

Estonia, Luxembourg, Slovenia and the Netherlands indicated that there are
only dry processes for the respective plants.

2.5.9. Specific provisions for water discharges from the cleaning of
exhaust gases

The Member States have been asked in the questionnaire: “Have specific pro-
visions been set out according to Article 8(3) of the Waste Incineration Direc-
tive? If yes, please describe those provisions and in particular the permitted
ELV's. Have any exemptions for ELVs for total suspended solids according to
Annex IV been granted? If yes, please indicate the number of exemptions and
the reasons for them.”

14 MS answered with regard to provisions set for water discharges from the
cleaning of exhaust gases: Austria, Estonia, Finland, France, Hungary, Ireland,
Italy, Lithuania, Luxembourg, Netherlands, Slovenia, Spain, Sweden and UK.

Except for Austria and the UK, no MS has set out specific provisions according
to Article 8 (3)

Austria has harmonised their national waste water ordinance for exhaust gas
with the WID requirements. The requirements are seen by Austria as slightly
too strict to achieve them simply by sedimentation without supplementary
cleaning step. Austria questioned that this will actually lead to any additional
installation of such a cleaning step as the effort is considered to be too high.

The UK replied that “the ELVs have been set in accordance with Annex IV (or
by using the Annex Il mixing rule where the effluents are combined)”. Although
the mixing rules requirement of Annex Il are meant to be used for air emissions
only, apparently the UK are using the same procedure also for water emis-
sions.

Estonia, Luxembourg, Slovenia and the Netherlands indicated that there are
only dry processes for the respective plants.

14 MS answered with regard to exemptions set for water discharges from the
cleaning of exhaust gases: Austria, Estonia, Finland, France, Hungary, Ireland,
Italy, Lithuania, Luxembourg, Netherlands, Slovenia, Spain, Sweden and UK.
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Only Finland indicated an exemption for one plant according to Article 11(6)
since “new running models for a waste water treatment plant are still under
development”.

Austria could not provide any data so far. Only the four combustion plants situ-
ated in Austria indicated that all water related emissions are measured periodi-
cally four times a year. Therefore the requirements for monthly measure-
ments of heavy metals and the daily measurements of TSS are not fol-
lowed.

2.5.10. Exemptions for the monitoring requirements of HCI, HF and
SO,

The Member States have been asked in the questionnaire: “Implementation of
the exemptions for the monitoring requirements of HCI, HF and SO, according
to Article 11(6): How many exemptions have been granted? For which type of
installations have these exemptions been issued? Please describe or give
examples of the exemptions and the reasons for them.”

14 MS replied: Austria, Bulgaria, Germany, Estonia, Finland, France, Hungary,
Ireland, ltaly, Lithuania, Netherlands, Slovenia, Spain, Sweden, UK,

Austria stated that detailed data about the number of exemption will only be
available in the second half of 2007 but information for four Austrian plants
could be made available through EURELECTRIC.

Besides Austria the Member States Finland, France, Germany, Hungary, Ire-
land, Netherlands, Slovenia, Spain, Sweden and the UK indicated exemptions
according to Article 11(6).
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Table 47: Reported exemptions from Article 11(6)

Substances

No of . measured periodi-
Name exemptions Installation type cally (number of Reasons
permits)
According to the Ministry continuous
measurement of HF is not necessary
if treatment steps for HCI are applied
) ) which assure the conversion of
Austria 7 Combustion plant | HCI (3), HF (4) HCIHF into alkaline earth metal
halides and therefore making sure
that the remaining HCI/HF emissions
are only 30% of its respective ELV.
Finland 2 Power plants .not.spemflcally lower emissions than WID- ELVs
indicated
Feed waste cannot contain fluorine or
France 2 Boiler HCI, HF chlorine based compounds; exhaust
treatment of HCL guaranteed
not specifically . . .
Hungary 1 Power plant indicated High cost of continuous monitoring
Feed waste cannot contain fluorine or
Ireland 1 Power plant HCI, HF chlorine based compounds
Maximum limits
Co-incineration | for the input of
; Very Low content of Sulphur, Chlo-
Netherlands | 1 plant for waste . sulphur, phlgndg ride en Fluoride in the Waste Water
water and chemi- | and fluoride; Strict and Chemical Waste
cal waste monitoring on the
input
periodic meas-
Slovenia 2 Combustion urements of Emission are not higher than WID
plants HCI, HF (1) ELV's
HCI, HF, SO2 (1)
Spain 2 Fertilizer plants | HCI, HF Only waste oil is used
2 heat plants; 1
cogeneration .
Sweden |3 olantburning | HCI, HCIHF Sapnenrg:"erfcgz‘éeESLh\‘/’:V” emissions
“clean" biomass '
and wood waste
Plants showed that their waste com-
UK 15 Combustion plant :(leé?;:‘ S02(7) position will not lead to an ex-
ceedance of the ELVs
. Only 340 t of waste are used per
DE 2 Precious metal HCI, HF, SO2 year, ELVs have been further re-

recovery

duced

In total 38 exemptions have been granted within 10 Member States, the major-

ity of them in the UK.

2.5.11. Exemptions for the monitoring requirements of dioxins and fu-

rans

The Member States have been asked in the questionnaire: Implementation of
the exemptions for the monitoring requirements of dioxins and furans accord-
ing to Article 11(7). "How many exemptions have been granted? For which
type of installations have these exemptions been issued? Please describe or
give examples of the exemptions and the reasons for them.”
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15 MS Replied: Austria, Bulgaria, Estonia, Finland, France, Germany, Hun-
gary, Ireland, ltaly, Lithuania, Luxembourg, Netherlands, Slovenia, Spain,
Sweden, and UK.

Ireland indicated one reduction in the monitoring requirements for diox-
ins/Furans for one power plant. In details the “licence allows that the company
reduce monitoring should the levels be demonstrated to be negligible. Also
company cannot utilise any wastes that may contain halogenated organics.”
The number of measurement was not indicated by Ireland.

Germany indicated exemptions for two precious metal recovery plants as they
use a low amount of waste per year and their ELV have partly been reduced if
compared to the national implementation of the WID.

According to Austria no exemption possibilities are foreseen in the national
implementation of the WID.

2.5.12. Exemptions for the monitoring requirements of heavy metals

The Member States have been asked in the questionnaire: “Implementation of
the exemptions for the monitoring requirements of heavy metals according to
Article 11(7): "How many exemptions have been granted? For which type of
installations have these exemptions been issued? Please describe or give
examples of the exemptions and the reasons for them.”

Replies were received from 15 MS: Austria, Bulgaria, Estonia, Finland, France,
Germany, Hungary, Ireland, Italy, Lithuania, Luxembourg, Netherlands, Slove-
nia, Spain, Sweden and UK

Only three Member States indicated exemptions according to Article 11(7).

Ireland indicated one reduction in the monitoring requirements for heavy met-
als for one power plant based on the fact that heavy metals are not part of the
waste input. The number of measurement was not indicated by Ireland.

The Netherlands have granted also one exemption according to Article 11(7)
for a co-incineration plant for waste water and chemical waste. This exemption
has been granted based because the he waste input is strictly monitored.

Germany indicated exemptions for two precious metal recovery plants as they
use a low amount of waste per year and their ELV are partly lower if compared
to the national implementation of the WID.

According to Austria no exemption possibilities are foreseen in the national
implementation of the WID.
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2.5.13. Continuous measurement of heavy metals

The Member States have been asked in the questionnaire: “Continuous meas-
urement of heavy metals in air emissions according to Article 11(13) of the
Waste Incineration Directive: Are heavy metals continuously measured in
some plants and if yes in how many?”

Replies were received from 14 Member States: Austria, Estonia, Finland,
France, Hungary, Ireland, Italy, Lithuania, Luxembourg, Netherlands, Slovenia,
Spain, Sweden and UK.

Only Austria has indicated that continuous measurement of Hg is required by
the national implementation of the WID. Detailed data will be available in the
second half of 2007.

2.5.14. Permitted capacity for waste co-incineration

The Member States have been asked in the questionnaire: “Please indicate the
annual average permitted capacity for burning wastes (in tonnes).”

14 answers were provided by the following Member States Austria, Estonia,
Finland, France, Hungary, Ireland, Italy, Lithuania, Luxembourg, Netherlands,
Slovenia, Spain, Sweden, UK.
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Table 48: Reported permitted capacity for waste co-incineration (without cement & lime) reported by the Member States

Country Permitted capacities per year (in t) Remarks
Austria 4000 000 - 5000 000 Includes probably wastes no covered by WID
Belgium No data
Denmark No data
Estonia 20000
Finland 131 080
France 3 800
Germany No data
Greece No data
Hungary 400 000
Ireland 3300
Italy No data
Lithuania 7500
Luxembourg 5000 Test run in 1 plant in 2006/2007
Netherlands 7871 Incomplete information
Poland No data
Portugal No data
Slovenia 40170
Incomplete information
Spain 5776 (6 of 19 regions, two plants in total)
Sweden 10000 - 300 000
UK 2140000
Sum 6.8 — 8.0 million

Looking at the distribution of the co-incineration plants in Table 41 it is most
likely that most of the waste indicated in the table above is co-incinerated in the
energy sector.

Lithuania indicated that only 3490 t of waste have actually been used in 2005
(against 7,500t permitted capacity per year). Sweden indicated that the actual
waste input varies between 50,000 t/y and 100,000 t/y (against the permitted

10,000 to 300,000t per year).

2.5.15. Types of wastes co-incinerated

The Member States have been asked in the questionnaire: “Please indicate the
type of waste burned according to the nomenclature of the European list of
waste (e. g. 13 02 05* mineral-based non-chlorinated engine, gear and lubri-
cating oils)”

14 MS indicated the types of wastes co-incinerated (see figure below).
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Sweden: 3 Romania; 4
Spain; 2 Estonia; 7
Slovenia; 4
Netherlands; 14 Finland; 44

Luxembourg; 1

Lithuania; 7

France; 6

Hungary; 5

Ireland; 2

Italy; 150

Figure 6: Number of wastes codes indicated per country

More than 200 waste codes were submitted being differentiated into 173 differ-
ent six-digit waste codes for co-incineration®, 98 of them are hazardous
wastes.

Italy indicated the majority of waste codes (149).
No waste codes from the following two digit headings were indicated:

« wastes resulting from exploration, mining, quarrying, physical and chemical
treatment of minerals (code 01) and

 wastes from thermal processes (code 10).

83 except cement & lime industry.
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Mostly following two digit waste codes were indicated:

» Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fish-
ing, food preparation and processing (code 02),

» Wastes from organic chemical processes (code 07),

« Oil wastes and wastes of liquid fuels (except edible oils, 05 and 12) (code
13),

« Wastes not otherwise specified in the list (code 16),

« Wastes from waste management facilities, off-site waste water treatment
plants and the preparation of water intended for human consumption and
water for industrial use (code 19).

The waste code numbers 07 and 16 were predominantly indicated by Italy.

Following four digit waste codes were mostly indicated:

» Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fish-
ing (Code 02 01),

» Wastes from the MFSU of pharmaceuticals (code 07 05),

» Wastes from physico/chemical treatments of waste (including dechromata-
tion, decyanidation, neutralisation) (code 19 02),

» Wastes from the mechanical treatment of waste (for example sorting, crush-
ing, compacting, pelletising) not otherwise specified (code 19 12),

« Separately collected fractions (except 15 01) (code 20 01).

The detailed waste codes used by the Member States and additional waste
codes for the cement industry can be found in Annex 2.
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2.5.16. Summary on the implementation of the WID in the co-
incineration sector

Reported number of plants and permit status

The distribution of all plants in shown in the figure below.

Wood industry
1,6%
Waste oil incineration plants
1,2%
Pulp- and paper industry
3,5%

Cement

16,8%
Ceramics
2,0%

Chemical
0,5%

Other sectors (co-incineration)
45,8%

plants)

24,9%

Ferrous metal industry

0,5%
Fertiliser
0,2%

Non-ferrous metal industry
0,7%

Energy industries (combustion

Figure 7: Distribution of co-incinerating sectors based on submitted data

Following distribution of sectors is available summing up to a total of 849 co-
incineration plants84 leaving the unidentified industry sector as the largest co-
incineration sector, followed by the cement and energy industry. Nearly all of
those plants (~ 96%) are existing plant according to Article 3(6) of the WID.
38% have not yet been permitted according to the requirements of the WID
and in addition about 50% of the plants falling under the WID could not be
specified concerning their industry sector. The majority of which are mentioned
by Italy. It is also in Italy were only ~ 30% of those plants have been permitted
according to the WID being therefore the main reason for the aforementioned
implementation gap.

Over 90% of the co-incineration plants are covered by IPPC and WID at the
same time. In some Member States IPPC permits are still due.

8 For the Cement industry the mean of Cembureaus and MS information has been taken into account (143 plants).

101



Okopol GmbH WID Report
WID Implementation

Waste amounts

13 Member States have reported the permitted average capacity to be be-
tween 6.8 and 8.1 million tonnes for the co-incineration sector except cement
and lime. The overall amount is largely influenced by the figures reported by
Austria and UK.

Data uncertainty of the overall waste amounts is high due to the fact that in-
formation from eight Member States is missing, two countries submitted in-
complete data and some implausibilities remained for the delivered data.

The total amount of waste co-incinerated in the cement industry was 6.2 million
tonnes in 21 MS and Norway. For the lime industry, the amount of waste co-
incinerated in 2005 amounts to 262,000 t a year.

In total, the reported amount of waste being co-incinerated yearly amounts to
at least 13 million tonnes. However, high data uncertainty is related to this
figure.

Exemptions from operating conditions

Regarding exemptions on operating conditions five Member States have
granted exemptions predominantly on the residence time of the waste gases at
the minimum temperature (850 °C or 1100 °C).

Additional ELVs

Regarding the implementation of exemptions concerning NO, and SO, limit
values for combustion plants, two of 15 Member States have granted such
exemptions.

Air emission limits for PAHs and associated monitoring according to Article
7(5) are required by a few Member States (AT, IT, LU). The ELVs set range
from 0.01 to 0.05 mg/m3. About 36% of the cement plants are monitoring PAHs
and about 15% are measuring PAH’s periodically. No measurements or emis-
sion limit values have been reported for the lime industry.

In total seven other pollutants are measured in four Member States (AT, NL,
UK, LU). 35% of all cement plants are measuring also other pollutants like
PCB, phenol and zinc. The only other pollutant apart from the additional heavy
metals has been ammonia being regulated by Germany.

Additional water emission limit values for PAHs according to Article 8(8) have
been set only by one Member State out of nine MS having wet processes for
incineration and co-incineration plants. A number of other pollutants are meas-
ured in two Austrian plants.
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Specific provisions for water discharges from the cleaning of exhaust gases
according to Article 8(3) have been reported by two Member States (AT, UK)
out of 10 having wet processes. Exemptions for the measurement require-
ments have been reported by two Member States (FI, AT).

In the cement and lime industry there are no discharges of waste water from
the cleaning of exhaust gases.

Exemptions from monitoring requirements or ELVs

Exemptions for the monitoring requirements for HCI, HF and SO, according to
Article 11(6) have been reported by 10 Member States. Main reasons for these
exemptions was evidence that waste input does not contain or not sufficiently
contains sulphur, chlorides or fluorides to exceed the WID ELVs. About 60% of
all cement plants are exempted from the continuous monitoring of HCI, HF and
SO,. At the same time a number of plants are measuring those substances
also continuously. In the French and British lime plants periodic measurements
as well as continuous monitoring for all substances falling under Article 11(6)
are carried out even if the discontinuous measurements are not explicitly re-
quired in the permits.

For almost all German lime plants the possibility to reduce the measurement
from two to one for all substances falling under Article 11(6) has been granted.

In the cement industry several plants do not measure TOC and CO continu-
ously as required by Article 11(2). This is not in line with the WID.

Exemptions from Emission limit values according to Annex Il.1 (cement indus-
try) have been granted by at least three Member States (LT, UK, CZ)

Exemptions for the monitoring requirements for PCDD/F according to Article
11(7) have been reported by two MS. Three Member States out of 15 replies
indicated reduction of the monitoring requirements of heavy metals.

No exemptions according to Article 11(7) have been indicated in the cement
industry. In the lime sector only Germany has reduced the number of periodic
measurements from twice a year to once a year for all substances regulated
under 11(7). In the UK some lime kilns have been permitted higher ELVs
for heavy metals than the ones laid down in Annex .

Only one MS of 14 replies reported continuous measurement for heavy metals
according to Article 11(13). In the lime industry one plant in the cement sector
about 25 plants reported continuous measurements of Hg.
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2.6. Summary of the data collection

2.6.1. General aspects of the implementation of the WID

The identification of existing plants to be permitted according to the WID was
done via registers of installations or checking of existing installation permits or
of emission related permits. In some cases the identification of plants has been
realised during routine procedures related to licensing. The minority of Member
States has provided information requested according to Article 12(2) of the
WID on the access to public information about co-incineration and incineration
plants which is a reporting requirement without the possibility to be exempted
from.

The way the implementation of the WID provisions by the due dates was done
was not described in detail but it was mainly stated that operators had to apply
for new permits. In some Member States existing permits have been system-
atically checked. Regional permitting authorities have been informed about
new requirements.

Regarding the answers on small waste oil burners the picture varies from
“permitting under the WID” to “not allowed” or “not allowed below certain ca-
pacities” and “leaving the decision to the consideration of the regulator”. The
WID is applied in three Member States for small waste oil burners and in three
Member States waste oil burning is prohibited either generally or below certain
capacities. In one Member State the WID is applied on a case to case basis.

Regarding the answers on thermal cleaning of equipment or soil the picture
again varies from “permitted under the WID”, “consideration of recovery proc-
ess classification”, “application of other legislation on these installations” up to
not permitted under the WID. In three Member States the WID is not applied
for such installations. In two Member States the WID is applied and specific
ELV have been elaborated. In one Member State the WID seems to be applied

on a case to case basis.

Regarding the use of high calorific waste for expansion of the raw material in
ceramic kilns the answers vary from “have to fulfil WID requirements” to “appli-
cation of other legislation like national emission limits or IPPC permits”. In four
Member States the WID is applied to ceramic kilns combusting waste and in
one only for paper sludges from recycling of paper waste. In two Member
States the use of waste in this process is not seen as co-incineration and the
waste is considered to be raw material.

Concerning the question whether emission limit values are valid only during the
time when waste is incinerated or all time for the installation as such, the an-
swers range from application of the WID even if no waste is incinerated to ap-

104



Okopol GmbH WID Report
WID Implementation

plication of the WID only if waste is incinerated. In one case the application
depended on the frequency of waste co-incineration.

Several problems experienced with the practical implementation of the WID
were reported by the stakeholders, mainly referring to definitions and scope,
partly to measurement requirements and operating conditions.

Areas of the WID suggested for amendment were the scope, some definitions
(the terms incineration, co-incineration, gasification, pyrolysis, plasma proc-
esses, abnormal operating conditions) and clarification or amendments have
been required regarding emission limit values as well as their determination for
specific industry sectors, monitoring requirements, operating conditions and
Annex Il (see also chapter 4.1 of this report).

Stricter conditions in WID permits have been imposed for efficient energy use,
for noise abatement, accident prevention among others. Stricter emission limit
values have been set by some Member States, e.g. for air emissions like total
dust, CO, HCI, HF, NO,, SO,, Hg but also for waste water emissions.

2.6.2. Aspects of the implementation of the WID specific to co-
incineration and incineration sector

This chapter merges the summaries of chapter 2.4.11 and2.5.16.

The total number of reported incineration and co-incineration plants adds up to
1444,

Thereof 849 co-incineration plants85 have been reported. Due to the incom-
pleteness of the available data basis 27% of the installations could not be as-
signed to an industry sector or type of installation. Most of the installations are
dedicated waste incinerators (41% of the reported installations). 15% of the
installations incinerating or co-incinerating waste are power plants and 10%
belong to the cement industry.

Between 566 and 595 incineration plants have been reported.

The majority of incineration plants have been indicated for France (155), fol-
lowed by the UK (85) and Germany (70).The majority of co-incineration plants
has been reported by ltaly (487). For all plant types the number of existing
plants is much higher than the number of new plants.

8 For the Cement industry the mean of Cembureau's and MS information has been taken into account (143 plants).
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The distribution of plant types in the co-incineration and incineration sector is
presented below.

Ceramics
1,2%
Sum HWI Sum other WI Cement Chemical
11,4% 1,1% 9,9%

0,3%

Energy industries (combustion
plants)
14,6%

Sum MWI
28,7%
Ferrous metal industry
0,3%
Fertiliser
0,
Wood industry b
1,0% Food
0,1%
Waste oil incineration plants Other sectors (co-incineration) Lime
0,7% 26,9% 1,2%
Pulp- and paper industry Non-ferrou(s) Lr:;}tal industry
2,1% e

Figure 8: Distribution of (co-)incineration plants per sector as reported

The reported waste input amounts to 60 million tonnes being incinerated in
dedicated waste incinerators. Approximately 90% of all waste is incinerated in
MWI. Most waste incineration is carried out in France (~ 27%) and Germany (~
26%).

The total reported waste amount being co-incinerated amount to approximately
13 million tonnes while the cement sector provides half of this figure. Except for
the cement and lime sector data uncertainty for the reported data on co-
incinerated waste amounts is high or very high.

Exemptions from operating conditions were granted at least for 160 plants. No
clear preference could be identified regarding exemptions from residence time
or temperature.
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Exemptions from measurement requirements have been granted mostly from
the continuous measurement in particular of HF, HCIl and SO,.

Table 49: Reported exemptions for the monitoring requirements according to Article 11(6) and 11(7) per sector

Substance HCI [HF [ S0 ] Hg [ Cd + TI [ Sum of HM [ PCCD/F
Sector
Cement 112113 | 64| 0 0 0 0
Chemical/Polymers 11 1 11 0 1 1 0
Energy industries combustion plants) | 22| 30| 12| 0 0 0 0
Fertiliser 2] 2| 0|0 0 0 0
Lime 12) 13| 1] 6 6 5 6
Non-ferrous metal industry 21 21 2|10 2 2 2
Sum MWI 85(228| 80| 1 1 1 1
Sum HWI 11 26] 0] O 0 0 0
Sum not specified incinerators 11| 83| 10| 6 3 6 6
248 1498 | 180 13 13 15 15

Reduction in measurement frequency has apparently also been permitted in
some cases for substances for which have no such clause is included in the

WID (see below).

Table 50: Number of exemptions granted being not stipulated by the WID

Precious metal Waste
Cement | Lime recovery incinerators

Total dust 2 3
NOx 2
TOC 33-83 | indication from 2005 available 2
CO 52-109 | but not verified
HCL 6 2 3
HF 6 2 5
S02 5-6 2 3
Cd +TI 1 2
Sum of Heavy
metals 1
Hg 2

Especially in the cement industry those exemptions seem to be quite common.
In case of the lime industry those exemption were granted exclusively by Ger-

many.
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Air-PAH’s are monitored in all plants in the UK, Germany and Italy. For about
90 plants monitoring requirements for PAH were indicated and in particular by
the Cement industry. All of those plants measure PAH’s periodically while the
number of measurement deviated highly.

The monitoring of water PAH’s is applicable for all plants in Italy and for all
waste incinerator in the UK. The only ELV indicated stems from Italy being
0.0002 mg/l to measured every half year

A number of other air pollutants is monitored in several Member States: CFC,
CO,, HCFC, N,0O, NH3, SFg, PCB, Benzo-a-pyren, Benzene, Phenol, Zinc,
HCN, Acrolein, CAN, Acetonitril.

A number of other water pollutants is monitored in several Member States:
COD, NH4, TOC, F, AOX, pH, SO, Cl, NEL sulfidity.

A number of special provisions have been set out for the water discharges
from FGT mostly concerning the measurement frequency. In case of the UK
the mixing rule is applied also to waste water.
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2.7. Conclusions from the data collection and data
gaps of the waste incineration and waste co-incinerations
sector

The collection of data about the implementation of the WID highlighted that in
most of the Member States no regular information flow is established, that en-
sures availability of information about the permits for incineration and co-
incineration plants at a central point. This touches also the implementation of
Article 12(2) of the WID on the access to information about co-incineration and
incineration plants which seems to be only followed by the minority of the
Member States. The information submission of the EU 15 Member States was
rather low regarding this subject. Feedback mechanism about the implementa-
tion of the WID in concrete permits to the national responsible institution and
centralised information management is often not yet established.

Concerning the approaches used for the implementation of WI Directive to-
gether with IPPC Directive only three Member States stated that they use a
combined permitting strategy and have implemented both Directives together.
No evidence was presented that a common implementation of both directives
was not possible.

The number of permits for "existing" plants can be considered as high when
taking into account the indicated permitting situation in most Member States.
Most plants awaiting permit are situated in one Member State and therefore
this does not seem to be a structural problem of the WID. Similar is true for the
number of permits for new plants. A lower level of compliance could be ob-
served for a number of measurement exemptions which have been granted
although the possibility to have them is not foreseen in the WID. It is assumed
that more of such exemptions may exist on the regional level.

The overall level of usage of exemptions is rather low but differs depending on
the type of exemption. With approximately 25%°%° of the plants a comparably
high number of exemptions have been granted for measurements of SO,, HCI
and HF according to Article 11 (6). Most exemptions were granted in the lime
and cement industry and for dedicated waste incineration plants. At least 13%
of the plants have been granted exemptions from certain operating conditions.
A very low number of exemptions have been indicated for heavy metals and
dioxins according to Article 11(7) and from ELVs (Annex II).

Regarding information on the amount of waste used in the co-incineration
plants improved information flows in the Member States are seen as helpful in
order to improve comprehensibility of the overall picture.

8 Some double counting could not be avoided as some plant measure periodically and continuously

109



Okopol GmbH WID Report
CBA case studies

3. Cost-benefit analysis — case studies

3.1. Introduction

This section aims at providing a picture of the costs and benefits from the im-
plementation of the WID. The analysis was performed for 15 case studies which
have been chosen in a multi criteria approach in order to cover relevant industry
sectors incinerating or co-incinerating waste (present situation as well as the
future perspective). The selection of cases also took up the result of an analysis
about the permits issued for the plants (WID, IPPC) in order to be able to take
into account possible effects of this specific regulatory background. Finally the
size of the installations®” was considered in order to cover the most relevant
ranges of installation sizes. The following table (overleaf) summarises the re-
sults of the analysis and shows in the last column the selected cases regarding
size and regional distribution

Baseline of the analysis is the situation of the individual plant before the WID
has been applied. In most cases emission related requirements and air emis-
sions have been in the focus as most relevant impacts. Effects on energy pro-
duction (e.g. from new boilers) or energy efficiency of the installation have not
been considered.

Cost savings for operators resulting from the substitution of fuels by waste have
been estimated where basic data on the total amount of waste incinerated was
made available.

8 |t is not seen as relevant for example when only large installations exist as it is for example the case in the European
steel industry.
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Table 51: Type of installations and criteria for selection of plants for an assessment of costs and benefit of WID compli-

ance

Type of installation Type of Countries | Installation Present Assumed Installations included in

installation | thathave | size of high mass re- future mass the CBA

generally | this type of | relevance levance for | relevance of

covered by WID for ap- waste incin- waste in-

IPPC? installa- praisal of eration/ co- cineration/
tions? costs incineration co-
incineration
Dedicated Municipal \L Several Y High Declining 1 large plant in HU, 1
Waste Incineration smallin CZor FR
Dedicated Hazardous Y1 Several Y High Declining 1 large plant in BE, 1
Waste Incineration small plant in CZ
Cement Industry AL Several 3 High Increasing 2 large plants,
1 small, focus on De-
NOx techniques and
dust removal
Large Combustion Y1 Several Y Average Increasing 1 plantin IT or DE, 1in
Plants New Member States
Lime Y! DE, FR, Y Average Declining 1 plantin
Industry Fl, DK, EU 15
SE, UK
Ceramic Y EE, ,SE, Y Low N/A 1 plant in DK, proposed
Industry ES, DK, by EXCA
FI, IT, PL

Secondary Steel \L AU, LU 3 Low N/A Luxembourg plant
Industry

"most (co-)incinerated waste is used in IPPC installations
2 basis: stakeholder questionnaire
3 only large plants are co-incinerating waste

4 only small plants (co-)incinerate waste

The data basis for the cost-benefit analysis was elaborated via personal contact
with plant operators, additional support of industry associations, expert inter-
views and literature research.

For the calculation of health and environmental impacts and damage costs re-
lated to ambient emissions from the risk assessment program RiskPoll has
been applied. Quantification of the impacts and damage costs follows the im-
pact pathway methodology developed by the ExternE Project of the European
Commission®, In addition to health effects, RiskPoll also computes impacts and
damage costs to agricultural crops, building materials, and impacts to public
health due to ionizing radiation (the latter based on the work by the UN Scien-

tific Committee on the Effects of Atomic Radiation.” [Spadaro 2007]*° ;

In this chapter not all possible calculation were carried out since not all sub-
stances could be calculated with Risk Poll. Regarding heavy metals mean val-
ues of European emissions have been applied. For the Dust (PM10) and sec-
ondary particles like sulfates and nitrates site specific values were generated.
The calculated benefits from TOC reductions take only non methane volatile
organic compounds (NMVOC) into account. All values in EURO refer to the

value of a Euro of the base year 2000 (€20q0)-

8 [ExternE 2005] Externalities of Energy: Methodology of 2005 update. Published by European Commission, Directorate
General for Reasearch, Sustainable Energy Systems

89 Joseph V. Spadaro: Cost of environmental pollution, Centre énergetique et procédes (CEP), Armines/Ecole de Mines
de Paris, Paris, France, to be published in 2007
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3.2,
(Hungary)

Dedicated Municipal Waste Incinerator in Budapest

3.2.1. Description of the plant

The Dedicated Waste Incineration plant in Budapest/Hungary started its opera-
tion in 1981. The plant was upgraded in 2005 (new boilers and new waste gas
abatement) to comply with the requirements of the Waste Incineration Directive.

The installation is owned by Municipal Public Services Co. Ltd. (F&varosi Kéz-
terllet Fenntarté Rt.). It is the only waste incinerator in Hungary, with a capacity
of treating 420,000 tonnes of municipal solid waste per year. In 2006 about
400,000 tonnes was incinerated (approx. 65-70 % of the waste generated in
Budapest).” [Banhidy 2007]

The plant belongs to the group of very few large Dedicated Waste Incineration

plants that existed in the 10 New Member States when the Waste Incineration

Directive was implemented. Its former as well as its actual capacity is similar to
the largest Dedicated Waste Incineration plants in EU 15.

The following table compares the major parameters of the plant before and after
upgrading.

Table 52: Major parameters of the Dedicated Waste Incinerator in Budapest before and after upgrading

Parameter before 2005 after 2005
Max. capacity 360.000 tonnes per year 420 000 tonnes per year
Number of lines 4

Type of technology moving grate

Type of waste input municipal solid waste, non pretreated

Max. waste input 15 t/h each line, total: 60 t/h

Max. steam production 40 t/h each line, total: 160 th

Steam parameters 40 bar, 400°C 40 bar, 405°C
Boiler efficiency 73 % 82 %
Stack height 120 m 120 m
Turbine generator capacity 24 MW 24 MW
Energy production 1898 604 GJ/yr 2557 675 GJlyr
Export of energy 773433 Gllyr 981 859 GJiyr
Electricity 340 410 GJelyr 494 412 GJelyr
Heat 433 023 Gdwlyr 487 447 GJwlyr
Flue-gas treatment Electrostatic precipitator (ESP) SNCR (with urea),
semi-dry cyclone absorber with lime
milk injection,
active lignite coke injection,
fabric filters
Solid residues for disposal slag and fly ash together separation of slag, fly ash, flue gas
treatment residues
[Banhidy 2007]

9 see http://www.fkf.hu/angol.html
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3.2.2. Costs and benefits

The following tables show the trend of emission values and the decrease of
pollutants of the municipal waste incinerator in Budapest of the municipal waste

incinerator in Budapest before and after upgrading.

Table 53: Development of emission values of the municipal waste incinerator in Budapest

Parameter before 2005 * after 2005
Temperature of treated flue-gas 260 °C 140 9C
Volume of treated flue-gas 320 000 m¥h 320 000 m¥h

(80 000 m¥%h each line) (80 000 m¥h each line)

Annual average emissions into air, range mean mean
continuous monitoring [mg/m?]

Dust 40-120 91 0.47

VOC as TOC 1-4 2 0.50

HCl 400-500 489 4.38

HF 1-4 2 0.61

S0, 80-120 110 13.43

NOx as NO 260-320 296 164.31

CO 20-45 37 19.85

NHs . N 4.79
Emissions into air, range mean range mean
periodic monitoring, [mg/m?3]

Hg [mg/m?] 0.02-0.5 0.137 0.001-0.005 0.0033

Cd and Tl [mg/m?] 0.02-0.1 0.025 <0.005 0.00356

Z other metals [mg/m?] 2-8 35 0.05-0.117 0.077

PCDD/F [ng TEQ/m?] 0.5-1.2 0.9 0.0002-0.0105 0.0030

Solid residues for disposal slag and fly ash together separation of slag/fly ash/FGT
residues

* Before reconstruction the following parameters were measured continuously: Dust, HCI, SO2, CO.

Table 54: Decrease of pollutants of the municipal waste incinerator in Budapest

[Banhidy 2007]

Emissions Decrease of annual emissions into air after reconstruction
Continuous measurement (for 350 days/year of operation with 320,000 Nm3/h)

Dust 243 tonnes 99 %

VOC as TOC 4.0 tonnes 75 %

HCI 1303 tonnes 99 %

HF 3.7 tonnes 70 %

S02 260 tonnes 88 %

NOx as NO2 354 tonnes 44 %

Co 46 tonnes 46 %
Periodic measurement

Hg 359 kg 97.4 %

Cdand Tl 58 kg 86.8 %

2 other metals 9201 kg 97.8 %

PCDD/F [TEQ] 244 99.7 %

[Banhidy 2007]

The total investment costs for refurbishment of the 4 boilers and the new waste
gas cleaning system was about 60 m Euros. About 24 m Euro of the total costs
can be assigned to the new boilers with efficient energy recuperation, 36 m
Euro are assigned to the new flue gas cleaning system (including monitoring)
and the residue treatment. [Banhidy 2007]
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The investment per year for a 10 years depreciation period is about 4.0 m Euro,
including an assumptive interest rate of 10%. The resulting specific costs is
about 9.5 €/tonne waste.

The operational costs due to the waste gas cleaning are as follows:

1.04 m Euro for electricity (including induced draft fan),
e 0.48 m Euro for additives,

e 2.60 m Euro for residue management,

e 0.06 m Euro for monitoring,

e 0.12 m Euro for personnel. [Banhidy 2007]

The operational costs per year account for about 4.3 m Euro or 10.8 Euro per
tonne of waste. It is assumed that the costs of waste gas treatment (for an in-
stallation with 60,000 tonnes less capacity) were as following before upgrading:

* about 60% = 0.62 m Euro for electricity,

* 0 Euro for additives,

* about 10% = 0.26 m Euro for residue management,

* about 20% = 0.001 m Euro for monitoring, and

* about 50% = 0.06 m Euro for personal. [Banhidy 2007]

This results in total costs of about 0.94 m Euro per year.

The additional costs only related to the new waste gas abatement system con-
sists of yearly investment costs of about 4.0 m Euros and additional operational
costs of about 3.4 m Euros, adding up to 7.4 m Euros. This results in specific
costs of the new waste gas treatment of about 18.5 Euros per tonne of waste.

The approximate reduction of health and environmental related damage costs
based on RiskPoll calculations amounts to ~ 7 m Euro annually. The following
table shows details of the calculation.

Table 55: Monetised damage costs and health & environmental benefits based on the RiskPoll-Model

Decrease of annual
MDC in €2000 per kg emissions into air Monetised

Substance emission [in kg] benefits in €2000

PM10 15 243,000 3,645,511
S02 4.9 260,000 1,262447
NOx 4.3 354.000 1,505907
Cd 39 58 2,262
Hg 1400 359 502,600
Dioxins 250,000,000 0.0024 600,000
NMVOC 1.124 4000 4,496
Sum 7,525,224
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Dedicated Municipal Waste Incinerator in Antibes (France)

3.3.1. Description of the plant

The dedicated municipal waste incinerator in Antibes is operated by Syndicat
Mixte de Traitement des Ordures Ménageéres (SIDOM). It was constructed in

1970 with a capacity of 19 tonnes per hour (about 160,000 tonnes per year).

Currently it is upgraded with a boiler for electricity production.

The waste gas treatment installed in 1988 consists of a carbonate injection in
semi-dry scrubber for acid gases followed by a bag house filter.

The new elements of the waste gas abatement, installed in 2007, consist of an
injection of activated carbon and a SCR installation for NOx abatement. The
new monitoring equipment consists of a continuous sampling of PCDD/F (be-
fore: periodically measured twice a year). [SIDOM 2007]

3.3.2. Costs and benefits

Table 5 shows the emissions of the dedicated waste incinerator in Antibes be-
fore and after upgrading

Table 56: Emissions of Dedicated Waste Incinerator in Antibes/France

Specific emission values | Emission concentra- | Emission concentra-

before upgrading tion before upgrading | tion after upgrading Emission reduction
Total dust 1,890 kaly 221 mg/Nm 221 mg/Nm
NOXx 272,270 kgly 331.1 mg/Nm? 80.0 mg/Nm3 76% ~206.5 tly
CO 16,740 kgly 20.23 mg/Nm? 20.23 mg/Nm3
SOz 980 kgly 1.2 mg/Nm3 1.2 mg/Nm3
TOC 780 kgly 0.96 mg/Nm3 0.96 mg/Nm3
HCI 3,580 kgly 4.3 mg/Nm? 4.3 mg/Nm?
HF 40 kgly 0.04 mg/Nm3 0.04 mg/Nm3
PCDD/F 87.5 mgly 0.105 ng/Nm? 0.05 ng/Nmd 52 % ~ 45,8 mgly
at normal conditions (101,32 kPa, 0°C), 11% O

[SIDOM 2007]

The upgrading for compliance with the Waste Incineration Directive implied a

total investment of about 20 m Euros [SIDOM 2007].

Assuming a depreciation of 10 years and capital costs of 10 % per year, the
total investment costs are about 3 m Euro per year. Expected operating costs
have not been reported.

The approximate reduction of health and environmental related damage costs
based on RiskPoll calculations amounts to 11,250 €/y for PCDD/F reduction
and 254,480 €/y, adding up with 265,730 €/y while NOx reduction presents the
major benefit with 98% of the total.
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3.4. Dedicated Hazardous Waste Incinerator ZENTIVA in
Prague (Czech Republic)

3.4.1. Description of the plant

The Dedicated Hazardous Waste Incinerator of Zentiva group (a pharmaceuti-
cals producer) started its operation in 1993 in Prague.

Hazardous waste input consists of liquid waste not allowed to be cleaned in the
sewerage plant, solid waste of the pharmaceutical and chemical production,
used absorbents, filters and non-suitable products.

The waste incinerator has a capacity of 0.4 tonnes per hour, consisting of 3
ovens: A muffle oven for the incineration of fluidised waste, a continuously op-
erated rotating oven for the incineration of solid waste and de-watered sludge
from the sewerage plant, and a pyrolysis oven with subsequent incineration for
the incineration of crushed and not-crushed solid waste (discontinuously operat-

ing).

Since 1994 the incinerator was operated with two stages of waste gas cleaning
(wet scrubber and fabric filter). In 2003 the plant was upgraded with a third
cleaning stage for mercury and PCDD/F abatement via injection of activated
lignite coke. A continuous measurement of emissions was installed in 2004.
[Zentiva 2007]

3.4.2. Costs and benefits

Table 57 shows the comparison of emission limits and performance of the haz-
ardous waste incinerator of Zentiva before and after upgrading in 2003.
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Table 57: Development of emission limits and monitoring results of the hazardous waste incinerator of Zentiva in Prague

limit until {limit from
Parameter 31502 | 1.6.02 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006
Dust [mg/m?] 30 10 24,6 15 52 41 11 0,7 04
SOz [mg/m?] 300 50 20 19 10 9 35 10 2
NOX (as NO) 50| 400| 140| 126| 210 133| 212 176| 167
[mg/m?]
CO [mg/m?] 100 50 5 12 9 27 11 5 1,7
TOC [mg/m?] 20 10 3,1 44 53 41 2,6 2,0 3,1
HCI [mg/m3] 30 10 0,31 04 23| 0285 1,73| 009 <14
HF [mg/m3] 2 1 0,03 0,02 006| 009 <01 0,07 0,1
Hg [mg/m?] 0,05 0,017 0,002| 0,009| 0,005| 0,0005
0,2 0,01 0,003
Cd + Tl [mg/m?3] 0,05 0,042 0,009| 0,05/ 0,006 <0,005
Sum of As, Ni,
Cr, Co [mg/m?] 2 0,011 0,011
Sum of slug, 0,5 0,161 | 0,022| 0,018| 0,043 0,01
copper and man- 5 0,334 0,015
ganese [mg/m?]
0,004 | 0,010| 0,017
3 ; . :
PCDD/F [ng/m?] 0,1 1,92 42| 0,015 0060| 0061 0011
Gas volume at normal conditions
(101,32 kPa, 0°C) and 11% Og [m¥h] 11.050 | 10.290| 9.010| 5.010| 5.110| 5.115| 4.000
Marked in green: emission reduction after installation of coke injection

[Zentiva 2007]

The investment costs for the third stage of waste gas cleaning (adsorption with
activated coke) was 424,500 Euro (12 m CZK). [Zentiva 2007]

Assuming a depreciation of 10 years and capital costs of 10 % per year, the
total investment costs are about 63,675 Euro per year.

The operating costs are about 17,700 Euro (0.5 m CZK) per year. [Zentiva
2007] resulting from the use of additives and additional power consumption.

Based on these figures, total costs result in about 81,400 Euros per year or
~25 Euro per tonne of waste.

Before reconstruction in 2002 the emission of PCDD/F was 20 - 38 ug per hour
(166 - 318 mg PCDD/F emissions per year if continuously operated during 350
days).

After reconstruction in 2003 the emission decreased to a level of 0.02 — 0.31 ug
per hour equivalent to a decrease by factor 1000 (if the plant is continuously
operated during 350 days a year, the resulting PCDD/F emissions is between
0.2 — 3.2 mg per year).

The savings are restricted to effects of PCDD/F emission reduction and amount
to 60000 Euro in health and environmental benefits based on RiskPoll.
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3.5. Dedicated Hazardous Waste Incinerator T.O.P. EKO in
Plzen (Czech Republic)

3.5.1. Description of the plant

The hazardous waste incinerator in Plzen is operating since 1994. The incinera-
tor is co-owned by the city of Plzen (prior owner and operator) and the company
T.O.P. EKO, (actual operator).”!

The incinerating facility is built up with a two stage pyrolysis (NORSK HYDRO
type NH 2300 SG-C) providing of automatic dispensing of waste and operating
at temperatures between 750 and 1000°C.% The capacity of the incinerator is
about 240 - 320 kg per hour, operating during 24 hours. The incinerator pro-
vides of an own sewage plant for waste water.

The waste gas cleaning consists of a first stage of dry adsorption. The second
stage consists of an active coke injection. The two stages are followed by a bag
house filter. The third stage is a wet scrubber combined with a multi-venture

pipe.

The upgrading of the incinerator was realised in two periods in 2003 and 2005.
In the first period in 2003 the existing wet scrubber was completed with the
stages of adsorbent injection. The upgrading implied changes of pressure in the
waste gas abatement system resulting in a reduction of the capacity of about
20%.

In the second period of upgrading, the incinerator was equipped with a continu-
ous emission monitoring system in 2005. [TOP ECO 2007]

3.5.2. Costs and benefits

The following table shows the development of emission limits and the monitor-
ing results of the hazardous waste incinerator of T.O.P. EKO in Plzen.

91 see also http://www.spalovnaplzen.cz

92 nformation provided by TOP ECO. Waste Incineration Directive requires a minimum temperature of 850°C for two
seconds. If hazardous waste with a content of more than 1% of halogenated substances is incinerated, 1100°C for at
least two seconds is required. Different conditions may be may be authorised by the competent authority, provided the
requirements of this Directive are met. (Article 6)
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Table 58: Development of emission limits and monitoring results of T.0.P. EKO hazardous waste incinerator in Plzen

Emissions (all [ng/m3] but PCDD [ng/m®])
limit value reco?’nift?trxition reconasf:ft:ction
Total dust 10 (20) 9-15 08-15
co 50 9-28 4
NOx 400 100 - 134 108
TOC 10 5-6 1.9
SOz 50 10-40 10-26
HCI 10 1-8 1-8
HF 1 0.1-0.6 0.1-06
Heavy metals -50%
PCDD/F 0,1 03-15 0.02-0.09
Gas volume [m¥/h] 4,400
Marked in green: major reductions

[TOP ECO 2007]

Absolute data about the emission of heavy metals instead of the relative value
(-50%) have not been provided.

The total investment for the coke injection stage was about 160,630 Euro. The
investment of the monitoring system was 63,122 Euro, resulting in total invest-
ment costs for the third stage of the waste gas control system of about
223,750 Euros per year. [TOP ECO 2007]

Assuming a depreciation of 10 years and capital costs of 10 % per year total
costs from investments are about 33,600 Euro per year.

Additional operating costs of the third stage cleaning system result from the
injection of activated coke and from increased electricity consumption. Opera-
tional costs have not been provided.

The total amount of PCDD/F emissions before reconstruction was 10.1-

51.5 mgly. After reconstruction, PCDD/F emissions decreased to a level be-
tween 0.7 and 3.1 mg/y (factor 14-17 if operated 7800 hours per year). The
savings are restricted to effects of PCDD/F emission reduction and amount to
7250 Euro in health and environmental benefits based on RiskPoll.
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3.6. Dedicated Hazardous and Non-Hazardous Waste
Incinerators of INDAVER (Belgium)

3.6.1. Description of the plants

The Indaver group treats in Belgium non hazardous waste in three grate fur-
naces in Beveren near Antwerp and hazardous waste in two rotary kilns and
one static kiln in Antwerp (they also operate one new fluidized bed kiln, which is
not considered here).

For the hazardous waste incinerators, the flue gases are de-dusted in an elec-
trostatic precipitator and in a four-step gas-cleaning process. A fixed bed lignite
coke filter is used to remove dioxins and any other substances like mercury.
Urea is used in a SNCR system for NOx abatement in all furnaces. [INDAVER
web 2007]

In the grate incinerators, Indaver treats non-hazardous municipal waste, similar
industrial waste, and some specific waste materials, such as non-hazardous
medical waste and sewage sludge.

Waste gas is cleaned with SNCR for NOx reduction (operated with urea), a
semi-dry scrubber stage, a wet scrubber stage as well as an activated carbon
injection and a bag house filter. [INDAVER web 2007]

With the implementation of the WID an emission limit value of 200 mg/Nm3 and
mandatory continuous measurement of NOx was required for the plants. On this
background the SNCR systems had been installed.

3.6.2. Costs and benefits

The table below shows the results of the NOx emission monitoring for 2004 and
2005.

Table 59: NOx emissions of hazardous waste incinerators of Indaver in Belgium

2004 2005 until sept/2006 | reduction in 2006
[mg/Nm?3] [mg/Nm?3] [mg/Nm?3] compared to 2005
Rotary kilns 255 292 <150 51 %
Grate furnaces 299 282 132 47 %
Limit value NOx 400 400 200

[INDAVER 2007]
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The emission of NOx was reduced by ~50% by the De-NOx installations. In
2005, the yearly gas volume was 652,475,000 Nm? for the rotary kilns and
2,215,260,000 Nm? for the grate furnaces. Assuming that the NOx emission
level was decreased by about 145 mg/m3 in both types of waste incinerators, a
total NOx reduction of about 416 tonnes per year has been achieved.

The investment and operational costs for the improvement of the NOx air emis-
sion by the De-NOx installation on the rotary kiln and the grate furnace are
given in following table.

Table 60: Investment and operational costs for NOx abatement at hazardous waste incinerators of Indaver in Belgium

3.7.

nstallation | Investment cost | OPeraona cost | Ameuntofwaste. | Operation) costs
2 rotary kilns 500,000 € 156,572 € 104,381 150 €
3 grate furnaces 500,000 € 290,956 € 363,695 0.80 €
[INDAVER 2007]

Assuming a depreciation of 10 years and capital costs of 10 % per year, the
total investment costs for the rotary kilns as well as for the grate furnaces are
about 75,000 Euro per year each.

Based on this, investment costs and operational costs result in about 232,000
Euro per year for the rotary kilns (~2.22 € per tonne of waste) and in about
366,000 Euro per year for the grate furnaces (~1.01 € per tonne of waste).

Based on RiskPoll calculation, environmental and health benefits of 416 tonnes
of NOx emission reduction sum up with 2.5 m Euros.

Waste co-incineration in a medium size cement plant with

medium initial NOx level (Germany)

3.7.1. Description of the plant

As individual plant data has not been provided by the cement industry, the fol-
lowing example is based on average data of several plants [Germany 2006].

The data is presented for an exemplary cement plant with a capacity of 1500
tonnes of clinker production per day (around 480,000 tonnes per year), operat-
ing at 320 days a year (7,680 h/y).

The example plant has an initial NOx level of 1,000 mg/m3 (2.3 kg per tonne of
clinker), and the waste gas volume is 143,750 m®/h (2,300 m?® per tonne of
clinker), resulting in daily NOx emissions of 3.45 tonnes (1,104 tonnes per
year).

SNCR technique was installed for NOx reduction to achieve NOx emissions of
500 mg/m®.
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The plant produces with a thermal efficiency of 3000 MJ per tonne of clinker,
requiring about 50,000 tonnes of coal per year (29 MJ/kg) for full capacity pro-
duction without co-incineration. Waste co-incineration contributes 60 % of heat
release to the process. For this purpose, about 58,000 tonnes of waste

(15 MJ/kg) are co-incinerated substituting about 30.000 tonnes of coal.

3.7.2. Costs and benefits

With SNCR technique, NOx emissions of an initial level of 1,000 mg/m3 is re-
duced 50% to an emission level of 500 mg/m°, resulting in 1.73 tonnes of NOx
reduction per day (552 tonnes per year), thus 1.15 kg NOx reduction per tonne
of clinker.

NOx is destroyed in an oxidizing atmosphere be a two step process that can be
summarized as: 4 NH; + 4 NO + O, — 4 N, + 6 H,O (molar NH3/NO ratio is
17/30 = 0.56). 1.15 kg NOx reduction is expressed as NO,, but NOx in the sys-
tem consists mainly of NO (molar ratio of NO/NO; is 30/46 = 0.65), thus 1.15 kg
NOx (as NO,) is equivalent to 0.75 kg NO.

For the reduction of 0.75 kg NO per tonne of clinker, in a stoichiometric reaction
0.425 kg ammonia per tonne of clinker is needed. Due to kinetics, in reality a
stoichiometric factor of 1.7 is needed to achieve a 50% NOXx reduction
[Schafer/Hoenig 2006]. Based on this, for 0.75 kg NO reduction an injection of
0.7225 kg ammonia per tonne of clinker is needed.

Ammonia is used as 25% dilution, thus 2.89 kg ammonia water per tonne of
clinker is injected, summing up to 4,335 kg of ammonia water per day (1,387
tonnes per year). Ammonia water (25%) is calculated with a price of 90 Euros
per ton, resulting in ammonia water costs of 390 Euros per day and 124,848
Euros per year (0.26 Euro per tonne of clinker).

Electricity costs for the SNCR system is assumed with 45 Euros per day, result-
ing in annual electricity costs of 14,400 Euros (0.03 Euro per tonne of clinker).

Investment costs for the SNCR system are calculated with 600,000 Euros®.
Assuming a depreciation of 20 years and capital costs of 10%, annual invest-
ment costs result in 60,000 Euros (0.12 Euro per tonne of clinker).

Annual investment and operational costs sum up with 199,248 Euros. This is
equivalent to 0.42 Euro per tonne of clinker and 361 Euros per tonne of NOx
reduction.

Assuming a coal price of 40 Euro per ton and waste revenue of 30 Euro per ton,
cost savings from fuel switch are about 2.9 Million Euros per year (6 Euro per
ton of clinker).

Based on RiskPoll calculation, environmental and health benefits of 552 tonnes
of NOx emission reduction sum up with 2.3 m Euros.

93 Investment costs for SNCR NOx abatement systems vary significantly according to local authority requirements for
safety measures of ammonia storage (covering about 50% of SNCR investment costs).
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3.8. Waste co-incineration in a medium size cement plant with
high initial NOx level (Germany)

3.8.1. Description of the plant

The following example is also based on average data of several plants [Ger-
many 2006]. The data is also presented for an exemplary cement plant with a
capacity of 1500 tonnes of clinker production per day (around 480,000 tonnes
per year), operating at 320 days a year (7,680 h/y).

In contrast to the example plant described before, this example plant has a high
initial NOx level of 1,500 mg/m3 (3.45 kg per tonne of clinker), and the waste
gas volume is 143,750 m%h (2,300 m?® per tonne of clinker), resulting in daily
NOx emissions of 5.2 tonnes (1,656 tonnes per year).

SNCR technique was installed for NOx reduction to achieve NOx emissions of
500 mg/m?®.

The plant produces with a thermal efficiency of 3000 MJ per tonne of clinker,
requiring about 50,000 tonnes of coal per year (29 MJ/kg) for full capacity pro-
duction without co-incineration. Waste co-incineration contributes 60 % of heat
release to the process. For this purpose, about 58,000 tonnes of waste

(15 MJ/kg) are co-incinerated substituting about 30.000 tonnes of coal.

3.8.2. Costs and benefits

With SNCR technique, NOx emissions of an initial level of 1,500 mg/m3 is re-
duced 67% to an emission level of 500 mg/m°, resulting in 3.5 tonnes of NOx
reduction per day (1,110 tonnes per year), thus 2.3 kg NOx reduction per tonne
of clinker.

NOx is destroyed in an oxidizing atmosphere be a two step process that can be
summarized as: 4 NH; + 4 NO + O, — 4 N, + 6 H,O (molar NH3/NO ratio is
17/30 = 0.56). 2.3 kg NOx reduction is expressed as NO,, but NOx in the sys-
tem consists mainly of NO (molar ratio of NO/NO, is 30/46 = 0.65), thus 2.3 kg
NOx (as NO,) is equivalent to 1.5 kg NO.

For the reduction of 1.5 kg NO per tonne of clinker, in a stoichiometric reaction
0.84 kg ammonia per tonne of clinker is needed. Due to kinetics, in reality a
stoichiometric factor of 1.9 is needed to achieve a 67% NOx reduction
[Schafer/Hoenig 2006]. Based on this, for 1.5 kg NO reduction per tonne of
clinker an injection of 1.6 kg ammonia per tonne of clinker is needed.

Ammonia is used as 25% dilution, thus 6.4 kg ammonia water per tonne of
clinker is injected, summing up to 9,600 kg of ammonia water per day (3,072
tonnes per year). Ammonia water (25%) is calculated with a price of 90 Euros
per ton, resulting in ammonia water costs of 864 Euros per day and 276,480
Euros per year (0.58 Euro per tonne of clinker).
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Electricity costs for the SNCR system is assumed with 90 Euros per day, result-
ing in annual electricity costs of 28,800 Euros (0.06 Euro per tonne of clinker).

Investment costs for the SNCR system are calculated with 600,000 Euros™.
Assuming a depreciation of 20 years and capital costs of 10%, annual invest-
ment costs result in 60,000 Euros (0.12 Euro per tonne of clinker).

Annual investment and operational costs sum up with 365,280 Euros. This is
equivalent to 0.76 Euro per tonne of clinker and 329 Euros per tonne of NOx
reduction.

Assuming a coal price of 40 Euro per ton and waste revenue of 30 Euro per ton,
cost savings from fuel switch are about 2.9 Million Euros per year (6 Euro per
ton of clinker).

Based on RiskPoll calculation, environmental and health benefits of 1,110 ton-
nes of NOx emission reduction sum up with 5.0 m Euros.

3.9. Waste co-incineration in a large size cement plant with
medium initial NOx level (Germany)

3.9.1. Description of the plant

The following example is calculated for a cement plant with a capacity of 3000
tonnes of clinker production per day (around 960,000 tonnes per year), operat-
ing at 320 days a year (7,680 h/y).

The example plant has a medium initial NOx level of 1,500 mg/m3 (3.45 kg per
tonne of clinker), and the waste gas volume is 287,500 m%h (2,300 m?® per
tonne of clinker), resulting in daily NOx emissions of 10.4 tonnes (3,312 tonnes
per year).

SNCR technique was installed for 50% NOx reduction achieving NOx emissions
of 750 mg/m®.

The plant produces with a thermal efficiency of 3000 MJ per tonne of clinker,
requiring about 100,000 tonnes of coal per year (29 MJ/kg) for full capacity pro-
duction without co-incineration. Waste co-incineration contributes 60 % of heat
release to the process. For this purpose, about 116,000 tonnes of waste

(15 MJ/kg) are co-incinerated substituting about 60.000 tonnes of coal.

9 Investment costs for SNCR NOx abatement systems vary significantly according to local authority requirements for
safety measures of ammonia storage (covering about 50% of SNCR investment costs).

124



Okopol GmbH WID Report
CBA Case Studies

3.9.2. Costs and benefits

With SNCR technique, NOx emissions of an initial level of 1,500 mg/m3 is re-
duced 50% to an emission level of 750 mg/m°, resulting in 5.2 tonnes of NOx
reduction per day (1,664 tonnes per year), thus 1.7 kg NOx reduction per tonne
of clinker.

NOx is destroyed in an oxidizing atmosphere be a two step process that can be
summarized as: 4 NH; + 4 NO + O, — 4 N, + 6 H,O (molar NH3/NO ratio is
17/30 = 0.56). 1.7 kg NOx reduction is expressed as NO,, but NOx in the sys-
tem consists mainly of NO (molar ratio of NO/NO, is 30/46 = 0.65), thus 1.7 kg
NOx (as NO,) is equivalent to 1.1 kg NO.

For the reduction of 1.1 kg NO per tonne of clinker, in a stoichiometric reaction
0.62 kg ammonia per tonne of clinker is needed. Due to kinetics, in reality a
stoichiometric factor of 1.6 is needed to achieve a 50% NOx reduction
[Schafer/Hoenig 2006]. Based on this, for 1.1 kg NO reduction per tonne of
clinker an injection of 1.0 kg ammonia per tonne of clinker is needed.

Ammonia is used as 25% dilution, thus 4.0 kg ammonia water per tonne of
clinker is injected, summing up to 12.0 tonnes of ammonia water per day (3,840
tonnes per year). Ammonia water (25%) is calculated with a price of 90 Euros
per ton, resulting in ammonia water costs of 1,080 Euros per day and 345,600
Euros per year (0.36 Euro per tonne of clinker).

Electricity costs for the SNCR system is assumed with 125 Euros per day, re-
sulting in annual electricity costs of 40,000 Euros (0.04 Euro per tonne of
clinker).

Investment costs for the SNCR system are calculated with 850,000 Euros®.
Assuming a depreciation of 20 years and capital costs of 10%, annual invest-
ment costs result in 85,000 Euros (0.09 Euro per tonne of clinker).

Annual investment and operational costs sum up with 470,600 Euros. This is
equivalent to 0.49 Euro per tonne of clinker and 283 Euros per tonne of NOx
reduction.

Assuming a coal price of 40 Euro per ton and waste revenue of 30 Euro per ton,
cost savings from fuel switch are about 5.8 Million Euros per year (6 Euro per
ton of clinker).

Based on RiskPoll calculation, environmental and health benefits of 1,664 ton-
nes of NOx emission reduction sum up with 2.3 m Euros.

9% Investment costs for SNCR NOx abatement systems vary significantly according to local authority requirements for
safety measures of ammonia storage (covering about 50% of SNCR investment costs).
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3.10. Waste co-incineration in a large size cement plant with
medium initial NOx level (Sweden)

3.10.1. Description of the plant

The following example is based on data of Slite plant of Heidelberg Cement in
Sweden [Junker/Lyberg 2006]. The plant has two ovens with capacities of 1200
and 5800 tonnes per day (max. 2,272,000 tonnes per year if operating on 320
days). Among others, waste oil is used as a fuel.

Both ovens are equipped with SNCR technique since 1998/1999. The technique
was installed to achieve NOx emissions of about 200 mg/m3.

The initial NOx level varies between 800 - 1,100 mg/m®. Since 1999, yearly
average NOx emission values are below 260 mg/m3. The average NOx reduc-
tion is 80%. The specific NOx emission is 0.5 - 0.6 kg per tonne of clinker.

3.10.2. Costs and benefits

The annual NOx reduction and the waste gas volume depend on the clinker
production. Assuming a production of 6,200 tonnes per day during 300 days
(1,860,000 tonnes per year), the waste gas volume is about 630,000 m?/h.

Assuming an emission level of 250 mg/m3, about 3.9 tonnes of NOx is emitted
per day (1,180 tonnes per year), thus 0.6 kg NOx per tonne of clinker.

Assuming an initial NOx level of 1,100 mg/m®, about 12.9 tonnes of NOX is re-
duced per day (3.856 tonnes per year), thus 2,07 kg NOx per tonne of clinker.

NOx is destroyed in an oxidizing atmosphere be a two step process that can be
summarized as: 4 NH3 + 4 NO + O, — 4 N, + 6 H,O (molar NH3/NO ratio is
17/30 = 0.56). 2.07 kg specific NOx reduction expressed as NO, is equivalent to
1.35 kg NO reduction per tonne of clinker (molar ratio of NO/NO, is 30/46 =
0.65).

For the reduction of 1.35 kg NO per tonne of clinker, in a stoichiometric reaction
0.75 kg ammonia per tonne of clinker is needed. Due to kinetics, in Slite a
stoichiometric factor of 1.5 was needed to achieve the NOx reduction men-
tioned above. Based on this, for 1.35 kg NO reduction per tonne of clinker an
injection of 1.1 kg ammonia per tonne of clinker is needed.

Ammonia is used as 25% dilution, thus 4.4 kg ammonia water per tonne of
clinker was injected, summing up to 27,280 kg of ammonia water per day (8,184
tonnes per year). Due to transport to the island of Gotland, the ammonia water
price is higher than usual. In the example the price was about 130 Euros per
ton, resulting in ammonia water costs of 3,546 Euros per day and 1,063,920
Euros per year (0.47 Euro per tonne of clinker).
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Electricity and maintenance costs for the SNCR system is estimated with 130
Euros per day, resulting in annual costs of 39,000 Euros (0.02 Euro per tonne of
clinker).

Investment costs for the SNCR system are 1,100,000 Euros. Assuming a de-
preciation of 20 years and capital costs of 10%, annual investment costs result
in 110,000 Euros.

Annual investment and operational costs sum up with 1,212,920 Euros. This is
equivalent to 0.53 Euro per tonne of clinker and 257 Euros per tonne of NOx
reduction.

No information about cost savings resulting from replacing primary energy car-
rier by co-incineration of waste is noted.

Based on RiskPoll calculation, environmental and health benefits of 3.856 ton-
nes of NOx emission reduction sum up with 1.8 m Euros.

3.11. Electric arc furnace Luxembourg

3.11.1. Description of the plants

The Electric Arc Furnace (EAF) of ARCELOR/MITTAL in Esch-Belval (Luxem-
bourg) has a capacity of 155 t per charge. The tap to tap time® was in the year
2004 around 70 minutes. The off gas volume is ~820 000 m®h. The off gas
cleaning system consists of a post combustion, wet quench, activated carbon
and a fabric filter. Fugitive emissions are minimised by housing of the furnace
and high volume air suction system

The tyre waste is introduced into the process via the scrap basket.

Since March 2006 tyre waste has been co-incinerated in the electric arc fur-
nace. The co-incineration was initially permitted for a trial with an amount of
maximal 5 000 t of tyre waste. In fact 1342 t have been used in two trial phases
of six months each (between 3.5 and 4 kg of tyres per tonne of liquid steel) (all
information according to [ARCELOR pers.com. July and August 2007]).

The permitting authority set the following emission limit values for these trials:

% |n the batch process of an electric arc furnace this describes the time from charging to charging of the oven.
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Table 61: Emission limit values for the EAF Belval for the co-incineration of tyres [Ministére de 'environnement

Luxembourg, Administration de I" environnement, Luxemboug, 01 Mars 2006]

Permitted ELV WID Annex II.3 and IL.V
(periodic measurement)
mg/Nm? (unless otherwise | mg/Nm? (unless otherwise
stated) stated)
Dust 5 10
Hg 0.05 0.05
Cd+TI - 0.05
Cd 0.05 (see Cd + TI)
As 0.25 (see Sum HM)
Co 0.25 (see Sum HM)
Ni 0.25 (see Sum HM)
Cr 1.25 (see Sum HM)
Cu 1.25 (see Sum HM)
Mn 1.25 (see Sum HM)
Pb 1.25 (see Sum HM)
)Y 1.25 (see Sum HM)
Zn 25 (see Sum HM)
Sum HM 35 0.5
HF 5 1
HCI 30 10
S0 - 50
NOx - 200/400
TOC - -
Dioxin + Furan 0.1 ng/Nm? 0.1 ng/Nm?*
PAH 0.05 -
PCB 1ug/Nm? -
co - 50

According to ARCELOR/MITTAL the trials have been successful and the com-
pany has applied for a regular permit.

3.11.2. Costs and benefits

According to ARCELOR/MITTAL no change of the emission situation has been
observed during the trials and no changes are expected for the permanent use
of tires as planned by the company. It has been observed that the TOC value
has been higher in the raw gas in the first 10 minutes of a charge. This has
been solved by an adaptation of the post combustion [ARCELOR/MITTAL
pers.com. August 2007].

No additional off gas abatement measures have been taken to meet the ELV
and no investments have been necessary for charging the tyres.

Information about the economic situation with the substitution of the use of tyres
in the electric arc furnace has not been made available by the company.
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In order to appraise economic benefits from the co-incineration of tyres under a
WID permit a theoretical model based approach has been applied. Cost savings
result from extra payment the steel plant gets for the waste tyres and from re-
duced the costs for buying hard coal by half of the weight of the tyres. No in-
vestment costs are necessary for the use of tyres. In this model approach it is
assumed that operating costs do not differ significantly from a situation where
anthracite is used instead of waste tyres. In reality increased costs can be ex-
pected from the fact that one additional input must be handled (tyres in addition
to the remaining amount of anthracite) and that twice the amount of waste tyres
compared to anthracite is necessary (substitution rate waste tyres : anthracite =
2:1 meaning that 2 t of waste tyres replace 1 t of anthracite). It is assumed that
extra payments for tyres are between 30 €/t and 60 €/t. The used amount of
tyres is 550 kg/charge, resulting in extra payment between 16.5€/charge up to
33 €/charge. The costs for anthracite are between 40 €/t and 70 €/t. The saved
amount of anthracite is 275 kg/charge, resulting in cost saving between

11 €/charge and 19.25 €/charge. The resulting cost savings are in the range of
~28 € to 53 € per chargeg7.This results in specific cost savings between 18 cent
and 34 cent per tonne of liquid steel.

Assuming a price range for hot rolled products from the electric arc furnace
between 120 €/t and 180 €/t (including a scrap surcharge of 100 €/t) cost sav-
ings per tonne of hot rolled product can be roughly estimated between 0.1%
and 0.3%.

Concluding it can be stated that in this case the WID does not lead to additional
costs but at the same time no environmental benefits from the application of the
WID can be shown.

97 Extra payments for tyres: min. 30 EUR/t, max 60 EUR/, used amount of tyres: 550 kg/charge, resulting in extra pay-
ment between 16.5 EUR/charge up to 33 EUR/charge; costs for hard coal min. 40 EUR/t, max. 70 EUR/, saved amount
of hard coal: 275 kg/charge, resulting in cost saving between 11 EUR/charge and 19.25 EUR/charge.
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3.12. Waste co-incineration in a lime kiln

3.12.1. Description of the plant

The plant is owned by the company Lhoist®® and is operating with 9 kilns. It is
equipped with a bag-house filter since 1999 (before using waste) and was up-
graded in 2003 with the emission control techniques for the co-incineration of
waste. No additional waste gas treatment techniques were installed.

The production capacity of the plant is 1950 tonnes of lime per day,

712 000 t/year. For the production of 1 tonne of lime the plant uses the following
inputs: 1.78 t of primary raw material, 12 804 t of fossil fuel equivalent to

2 854 768 GJ, 3 284 t of waste fuel equivalent to 136 864 GJ.

The fossil fuel consists of natural gas, light oil and heavy fuel oil, the waste fuel
consists mainly of solvents (3284 t/y in 2006).

The permit for waste co-incineration was granted in 2003 for 40% of the total
energy input.

3.12.1.1. Costs

For waste co-incineration the following investment related to the emission con-
trol done:

- Additional measurement equipment:

o Multi-gas infrared analyser (161 000 € in 2002 and 100 000 € in
2005)

- Additional equipment:
o Storage tank for waste fuels (925 000 € in 2007)
o Retention tank (275 000 € in 2003)
The total investment cost for the Multi-gas infrared analyser was 261 000 €.

The investment per year for a 10 years depreciation period is about

32 400 Euro, including an assumptive interest rate of 10%. The costs for the
additional equipment are not taken into account as those are not directly related
to emission reduction measures induced by the co-incineration of waste and the
requirements of the WID.

The yearly costs of operating the Multi-gas analyser have been indicated with
3 400 € per year.

9 All information provided in this chapter is provided by Lhoist [pers. com. September 2007].
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The costs related to the measurements equipments consists of yearly invest-
ment costs of about 32 400 Euros and additional operational costs of about
3 400 Euros, adding up to 35 800 Euros.

No information is available about the level of profits resulting from the substitu-
tion of fossil fuels by waste.

3.12.1.2. Emission limit values and performance

The following table shows the emission limit values before and after permitting
according to the requirements of the WID for co-incineration

Table 62: Comparison of emission limits and emissions of the lime plant with with/without co-incineration?

Limit value Average emission value
[mg/m?] [mg/m3]

until | from

2003 | 2003 2001 2002 2003 2004 2005 2006
Dust [mg/m?] 30 24 18.4 3.0 4.7 18.9 3.5 17.0
SO2 [mg/m?] 67| 3.5 1.9 1.2 4.4 54 2.7
INOx (as NO2) [mg/m?] 1200 153 146 146 180 161 145
CO [mg/m?] 900 - 704 445 240 55 1263%)
TOC [mg/m?] 19 18.0 6.0 5.9 6.6 7.0 24
HCI [mg/m?] 10 - 3.3 1.7 1.5 3.7 1.7
HF [mg/m?3] 1 - 0.20 0.38 0.23 0.20 0.05
Hg [mg/m3] 0.05 4 0.0031 0.0032 0.002 0.043
Cd + Tl [mg/m?3] 0.05 - 4 0.0043 0.0001]  0.0014
Sum of As, Ni, Cr, Co ] | |
[mg/m3]
PCDD/F [ng/m?] . 0.1 - 0.011  0.0005 0.0001] 0.0011 0.014
Grey: base valuelyear, red: higher values compared to base year, green: lower values compared to base year.
-“ = no information submitted by plant operator

The emission values do not show relevant difference if compared to 2002.
Since no specific abatement technique has been installed for the co-incineration
of waste no reduction of emissions can be observed. However, an improvement
of the measurement system has been realised and thus a reduction of the risk
to exceed the emission limit values can be expected.

9 In 2006 one kiln experienced upsets during the second stack measurement which exceeded the ELV for CO. According
to Lhoist the CO went back to order after the measurement but the measurement itself was not redone. Therefore the
annual average CO value from 2006 is not representative for normal operations.
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3.13. Waste co-incineration in the coal power station Fusina of
ENEL nearby Venice (ltaly)

3.13.1. Description of the plant

The coal power station is situated in Fusina near Venice in Italy, operated by
ENEL. Actually in Fusina power plant about 35,000 tonnes of waste fuels are
used. For waste co-incineration no additional waste gas treatment and monitor-
ing systems have been implemented.

3.13.2. Costs and benefits

The following table compares emissions of coal combustion and emissions of
coal combustion with waste co-incineration.

Table63: Comparison of emissions for coal combustion and co-incineration with waste fuels at Fusina power station

Coal (Blank) - Experimental phases Coal-RDF co-combustion (9 tons/h)
MU experimental | idustrial
Paramerers (6%02) 1 2 Average phase 2 phase Average
Total Dusts mg/m’ 9.1 1.1 51 283 0.63 1.73
Hydrochloric acid [ mg/m’ 1.3 0.63 0,965 5.89 2.8 4.345
Hydrofluoric acid mg/m’ 43 1901 3,105 1.585 2.24 19125
Antimony (5b)* mg/m’ 0.002 <0002 D.002 <0.002
Ausenic (As)" mg/m’ 0002 <0.002 0,002 <0.002
Chromium (Cr)" mg/m’ 0.005 0.004 0.0045 0.006
Cobalt (Coy* mg/m’ 0002 <0001 0,002 <0.001
Cupper (Cu)* mg/m’ 0,005 0.004 00,0045 0.005
Manganese (Mm)* |,/ 0027 0018 0.0225 0.083
Nickel (N1)* mg/m’ 0.008 0.025 0.0165 0.004
Lead (Pb)* mg/m’ 0.004 0.003 0,0035 0.004
Vanadium (V)* mg/m’ 0006 <0.001 0.003 0.001
“sum mg/m’ 0.0605 0.108 0.0993 0.1
Mercury (Hg)" mg/m’ 0.0006 0.0024 0.0013 0.0015 0.00088 0.00119
Cadmium(Cd)? mg/m’ <0.001 <0.001 <0,001 <0.001
Thallum (T1)° mg/m’ <0.002 <0.002 <0.002 <0.002 0.00133 20,003
“sum mg/m’ <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
PCDD+PCDF pel-TEQm | 0179 0.013 0.096 0.778 1.6 1.189
PAHs ng/m’ 216.7 560.1 388.4 510 60 285
PCR ng/m’ 0.348 0.0625 020525 0.177 0.12 0.1485
NOx mg/m’ 170 146 146
[ENEL 2007]

Related with waste co-incineration, the construction of a new building and civil
works amounted to investment costs of about 0.8 to 1.0 m Euro (1999 - 2002)
equivalent to 23 to 29 Euro per tonne of co-incinerated waste.
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Investment costs directly related with waste co-incineration were about 4.5 m
Euro for receiving, milling and feeding as well as for the installation of a new
waste gas monitoring system. More differentiated data are not made available.

Operational costs consist of (not individually specified):

. handling of fuel,

* control of waste characteristics,

e other environmental controls (no continues measures),
« controls on corrosion of the boiler,

*  additional costs of DeSOx operating,

¢ other general costs.

The co-incineration implies about 1.58 m Euro of operational costs per year
resulting in specific operational costs of 40 - 50 Euros per tonne of waste.
[ENEL 2007]

Assuming a depreciation of 10 years and capital costs of 10 %/y for the invest-
ment directly related with waste co-incineration (4.5 m Euro), the total costs for
investments are 675,000 Euro/y equivalent to 19.30 Euro per tonne of waste.

Capital costs directly related with the waste co-incineration (monitoring but also
costs for receiving, milling and feeding) and operational costs as listed above
end up with about 2.3 m Euro per year, equivalent to ~64 Euro per tonne of
waste.

At the moment it is planned to increase the capacity for waste co-incineration
from 40,000 tonnes per year to 80,000 tonnes per year. This will imply invest-
ment costs of about 5 m Euro. [ENEL 2007]

The additional costs related to waste co-incineration are reduced by cost sav-
ings from the substitution of primary fuels by 35,000 tonnes of waste, which can
be estimated with about 40 Euro per ton, equivalent to 1.4 m Euro.

The environmental benefit can not be monetized. No improvement of the waste
gas abatement system was installed but an improvement of the monitoring sys-
tem by the continuous mercury monitoring. Since before waste co-incineration
mercury emissions from the coal firing have not been a critical parameter, the
environmental benefit of the continuous mercury monitoring represents only a
measure to monitor waste co-incineration and can not be considered as an
improvement in comparison with the situation before waste co-incineration.
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3.14. Waste co-incineration in a coal power station (Germany)

3.14.1. Description of the plant

The lignite coal power station is situated in Germany, operated by a multina-
tional company. The capacity is 3,000 MW, produced by 6 boilers of 500 MW.

Since 2004, waste co-incineration is permitted in two boilers of 500 MW each
for a maximum of 400,000 tonnes of waste (max. 65 tonnes per hour in each
boiler and max. 3.6 weight-% of coal supply).

The plant is equipped with an electrostatic dust filter and a flue gas desulphuri-
sation scrubber. After a test and monitoring period of waste co-incineration, no
need for additional waste gas treatment was concluded.

Additional monitoring had to be installed for continuous mercury measurement.
Additional periodic monitoring is necessary for HF, HCI, Benzo(a)pyrene and
the heavy metals.'®

The following waste fractions may be used:
* 191201 (paper and card-board)
1912 07 (non-contaminated wood)
* 191208 (textiles)

1912 10 (waste derived fuel)

. 19 12 12 (other waste (including mixed material) from mechanical
treatment of waste)

100 Continuous measurement of TOC and CO is required also without waste co-incineration by German implementation of
the Large Combustion Plant Directive (13.BImSchV)
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Table 64: Waste input parameters for co-incineration in a German coal power station

Emissions

Limit value

Continuous measurement

(for 350 days/year of operation with 320,000 Nm3/h)

Net calorific value min. 9 — max. 25 | MJ/kg (as received)
Ash content (as received) < 35 | weight-% (as received)
PCB <50 | mg/kg (dry matter)
PCP <5 | mg/kg (dry matter)
Chlorine < 2 | weight-% (dry matter)
Fluoride < 0.5 | weight-% (dry matter)
Sulphur <5 | weight-% (dry matter)
Cadmium max. 9 | mg/kg (dry matter)
Thallium max. 2 | mg/kg (dry matter)
Mercury max. 2 | mg/kg (dry matter)
Arsenic max. 8 | mg/kg (dry matter)
Cobalt max. 30 | mg/kg (dry matter)
Chromium max. 450 | mg/kg (dry matter)
Copper max. 8,000 | mg/kg (dry matter)
Manganese max. 700 | mg/kg (dry matter)
Nickel max. 160 | mg/kg (dry matter)
Lead max. 2,000 | mg/kg (dry matter)
Antimony max. 100 | mg/kg (dry matter)
Vanadium max. 40 | mg/kg (dry matter)
Tin max. 120 | mg/kg (dry matter)

3.14.2. Costs and benefits

[Permit 2004]

The following table shows emission limit values for co-incineration of the plant
as well as limit values of national legislation for coal power stations

(“13. BImSchV”).

Partly stricter limit values have been applied for instead of lower limits of rele-
vant national legislation for waste incineration and co-incineration

(“17. BImSchV”).
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Table 65: Emission limit values for co-incineration in a German coal power station

Emission limit values

Regulation 17.BImSchV (with co-incineration) 13.'Blrr!SchV.(no
co-incineration)
. - continuous (c)
Measurement continuous periodic or periodic (p)
Parameter daily average half-hour - -
limit value limit value limit value limit value *
all in [mg/m?] but PCDD [ng/m?], for 273 K, 101,3 kPa, 6% 02
Total dust 10 30 20 (c)
200 or 300 9 (p)
1)
50; ” e or 4007 (p)
min. 95% reduction min. 95% reduction
NOx 2002 400 200 (c)
Co 233 466 200 or 250 8 (p)
TOC 10 20 -
Hg 0.03 0.05 0.03 (c)
HCI 20 -
HF 1 -
Cd+Tl 0.033) 0.05 (p)
Sum of As, Cd, Co,
Cr, Benzo(a)pyren 0.05 0.05 (p)
Sum of heavy
metals 0.5 0.5 (p)
PCDD/F 0.054 0.1(p)

1) According to national regulation on fuel with elevated sulphur content

2) Voluntary application of stricter national limit value for large combustion plants instead of

application of the mixing rule

3) Voluntary application instead of national limit value of 0.05 ng/m?

4) Voluntary application instead of national limit value of 0.1 ng/m?3

5) Continuous monitoring: daily average limit values; half-hour limit values are twice the value.

6) 300 mg/m? for existing plants (permitted until 2002) with a capacity of more than 300 MW

7) 400 mg/m? if emission limit value due to elevated sulphur content of the fuel can not be

achieved with proportional effort

8) 250 mg/m? for existing plants (permitted until 2002) with a capacity of more than 100 MW
[Permit 2004]

Periodic measurements have to be done each year on three days. Continuous
measurement of TOC may be renounced if it can be proved that TOC values
are always complied with if CO values are not exceeded. '’

Related with waste co-incineration, the investment into two measurement in-
struments for continuous mercury monitoring was reported with 120,000 Euros.
Assuming an interest rate of 10% and a depreciation of 10 years, annual addi-
tional costs for mercury measurement are about 18,000 Euros. Additional costs
per year for periodic measurements at three days (HF, HCI, heavy metals and
PCDD/F) are estimated with 7,500 Euros, resulting in additional measurement
costs of about 25,500 Euros.

101 Waste Incineration Directive requires continuous monitoring of TOC in Article 11, 2 a. No further assessment of this
information was possible in the project runtime.
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Additional costs of waste co-incineration are reduced by profits from substitution
of lignite by waste. Assuming revenue of 60 Euro per tonne of waste the recep-
tion of 400,000 tonnes results in an annual profit of 24 million Euros. Assuming

5 million tonnes of lignite consumption for two 500 MW boilers and costs of

28 Euro per tonne of lignite, the annual profit of 3% lignite substitution is

4.2 million Euros. This results in total yearly profits of about 28.2 million Euros.

An environmental benefit cannot be monetised because no information on
emissions before and after start of co-incineration was available. No improve-
ment of the waste gas abatement system was installed but an improvement of
the monitoring system by the continuous mercury monitoring. Since before
waste co-incineration mercury emissions from the lignite firing have not been a
critical parameter, the environmental benefit of the continuous mercury monitor-
ing represents only a measure to monitor waste co-incineration and can not be
considered as an improvement in comparison with the situation before waste
co-incineration.

3.15. Waste co-incineration in the waste wood combined heat
and power plant of ELAN in Begunje (Slovenia)

3.15.1. Description of the plant

The combined heat and power (CHP) waste wood co-incineration plant of ELAN
is situated in Begunje in Slovenia. ELAN produces sports equipment comprising
boots, skis and snow boards among others.

The incineration plant is operating since 2002, replacing a 30 year old CHP
plant for waste wood, which had been operated without any waste gas cleaning.

The new CHP plant consists of a grate heating and a pyrolysis chamber, oper-
ated with additional injection of natural gas achieving 850°C. Waste gases are
cleaned via a multi-cyclone stage and by a bag house filter. The main fuel con-
sists of about 920 tonnes of waste wood per year, co-incinerated with about 9
tonnes of plastic waste per year. [ELAN 2007]
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3.15.2. Costs and benefits

The following table compares emissions of the former plant (operated only with
waste wood) and the new plant (operated with waste wood and plastic waste).

Table 66: Comparison of emissions of old CHP plant and co-incineration CHP plant of ELAN in Slovenia

2001 (old installation: | 2006 (new installa- Difference
only waste wood | tion: waste wood and 2001 - 2006
Parameter unit input) plastic waste input,
same capacity)
Total dust kglyear 64 -
NOx, as NOz kglyear 4960 5100 +140
SOy, as SOz kglyear 475 290 - 185
Cco kg/year 15 656 120 - 15536
TOC kglyear 22 -
HCI kg/year 310
HF kglyear 9.1
Hg kglyear <0,016
Cd, Tl kglyear < 0,098
Sum of Sb, As, Pb, Cr, Co, ka/ 1,41
Cu, Mn, Ni, V, Sn glyear
PCDD/F (TEQ) mg/year 1,0 -
[ELAN 2007]

The total investment of the plant was 690,000 Euro. The investment related with
the waste gas control was 120,000 Euros. Assuming a depreciation of 10 years
and capital costs of 10 %/y, the investment costs results in 18,000 Euro. The
additional operating costs are estimated with about 47,000 Euros per year.

[ELAN 2007]

These figures amount in total annual costs of waste gas control of

65,000 Euros. The health and environmental benefits can only be calculated for
SO, and NOx and since the NOx value increased between 2001 and 2006 the
monetized annual benefit amounts only to ~ 315 Euro stemming from the reduc-
tion of SO, emissions based on RiskPoll.
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3.16. Waste Co-incineration in FiboExclay expanded clay
production of Maxit Group in Dlst (Denmark)

3.16.1. Description of the plant

The following example presents data of the FiboExclay plant of Maxit Group,
situated in @Ist/Denmark. The plant is operating since 1962 with 2 kilns, both
operating with the same waste gas treatment:

e Electrostatic precipitator (since 1980) and
e Ca(OH), bag house filter (since 2005).

The production capacity of the plant is 720 tonnes of expanded clay per day or
238,000 t/year. The turn over of the plantis 11.4 m Euro (85 m DKR) per year.

For the production of 1 m® of expanded clay the plant uses the following inputs:
660 t of clay, 0.005 t of additives, and 0.04 t of fuel (equivalent to 1000 MJ).

The clay originates from own local clay pit. The additives consist of heavy oil,
iron mud and alumina products. The fuel consists of 60 % primary fuel as coal
and gas, and 40% waste fuels. The waste fuels consist of meat and bone meal
and solvents. Hazardous waste will always represent less than 40% of the heat
release.

The permit for waste co-incineration was granted in 2005 for 100 % of the total
energy input. The permit was finally approved in 2007 (due to minor issues re-
lating noise and vibrations).

3.16.2. Costs and benefits

The following table shows the emission limit values and the measurement re-
sults before and after waste co-incineration.

For setting the emission limit values the mixing rule was applied as following:
The C,roc Values were determined from the national legislation as following:
Total dust: 50 mg/Nm?®, SO,: 400 mg/Nm?®, NOx: 1200 mg/Nm?®, CO:

400 mg/Nm?®, TOC: 300 mg/Nm?®, HCI: 100 mg/Nm?. [EXCA 2007]
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Table 67: Comparison of emission limits and emissions of @lst expanded clay production without/with co-incineration

Emission limit value Average emission Comparison
[mg/m3] PCDD/F [ng/m?] value [mg/m3] 2005 - 2006
until 2005 from 2006 2005 2006 | (for 350 dly, 24h/d)

Total dust 50 34 20 3 128t -85%]
SO 400 261 * 332 - i
NOXx 1200 1200 653 877| +168.4 1t +34%)
CO 400 400 259 250) 6.81 -3%
TOC 300 185 47 300 -12.8t -36%]
HCI 100 64 89 43  -34.61 -52%)
Hg 0.1 0.08 * *
Cd+Tl 0.05 0.05 * ¥
other metals 0.5 0.5 * i
PCDD/F 0.1 0.1 * *
Average volume stream Nm3/h, normal conditions 89500
(101,3 kPa, 0°C), 11% Oz
* Measurement values have not been provided

[EXCA 2007], [MAXIT 2007]

Emission limits are calculated and adjusted continuously based on the fuel mix
or rather the energy substitution by waste in the process. A post calculation is

made to document the exact emissions limits based on the delivered amounts
of fuel and waste. [EXCA 2007]

Data on SO, average emissions of 2005 was not available; data on heavy metal
emissions and emissions of PCDD/F have not been provided.

For waste co-incineration, about 1.1 m Euro was invested for storage and pre-
treatment of meat and bone meal, 1.1 m Euro for storage and handling of sol-
vents (8 m DKR in total). [EXCA 2007]

For waste gas control, the following investment related to co-incineration was
done:
* new waste gas abatement stage (Ca(OH), injection and bag house filter):
1.34 m Euro (10 m DKR);
» continuous waste gas measurement for dust, SO,, HCI, TOC, CO, NO,:
0.134 m Euro (1 m DKR).
The total investment costs result in about 1.5 m Euro. Assuming a depreciation

of 10 years and capital costs of 10%/y, the resulting investment costs are
225,000 Euros. [EXCA 2007]

The yearly operational costs related with waste co-incineration are:
*  Purchase/disposal of Ca(OH),: 268 T€ (2 m DKR),
»  Electrical power for new gas cleaning system 160 T€ (1.2 m DKR),
» Maintenance incl. new bags: relevant data are not available yet,
» Additional measurements: 6,720 Euro (50,000 DKR).

The yearly operational costs add up with 435,000 Euro.

The total annual costs (capital and operational costs) are about 660,000 Euro
(reduced by: economic benefit from waste reception). [EXCA 2007]

No information is available about the level of economic benefits from the substi-
tution of fossil fuels by waste.
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For dust and TOC significant emission reductions can be observed. Based on
RiskPoll calculations, the health and environmental benefits add up to about
135,000 € per year.

No information is available whether increased NOx emissions result from waste
co-incineration. Additional health and environmental damages of increased NOx
emissions, calculated with RiskPoll, result in 358,000 € based on RiskPoll.

The total effect on health and environment resulting from differences between
dust, TOC and NOx emission levels of 2005 and 2006 is an additional damage
cost of 223,000 €.

3.17. Summary

Following table shows the costs of implementing the WID and the environ-
mental benefits/damages per plant.
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Table 68: Overview of the costs of implementing the WID and the environmental benefits/ddamages (negative figures regarding total annual costs = cost savings)

Monetised health & Investment Additional opera-

Total annual costs for

Economic benefit

Dust SO2 NOx Cd Hg PCDD/F NMVOC  env. benefits (€2000/y) costs ( €ly) tional costs ( €/y) WID compliance (€ly) from fuel switch (€ly)
EAF (Luxembourg) no environmental benefit identifiable ‘ _ 0 |"| 260 000
DWI Hungary 3647511 1262447 1505907 2262 502600 600000 4 496 7525224 Im 4000 000 3400.000 7.400.000 |"| n.a.
MWI (France) _- 254 480 —- 265 730 lm 3000000 no data - |"| n.a.
HWI Zentiva (Czech Republic) _---- 60 000 Im 63675 17700 81375 |"| n.a.
HWI TOP EKO (Czech Rep