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The Slovak Republic Informative Inventory Report (SK 1IR) is an official document accompanying the
emission inventory submission of the Slovak Republic under the Convention on Long-Range
Transboundary Air Pollution (LRTAP Convention). Since the Directive (EU) 2016/2284 ' on the reduction
of national emissions of certain atmospheric pollutants (NECD) was adopted, this report represents also
the official document as required in the new NEC Directive.

SK IIR is annually prepared by the Slovak Hydrometeorological Institute (SHMU) at the Department of
Emissions and Biofuels as a responsible body and approved by the Ministry of Environment of the
Slovak Republic (MZP SR), and annually delivered to the United Nations Economic Commission for
Europe (UNECE) Environment and Human Settlements Division of the emission inventory and
projections and European Commission.

The general purpose of this document is to provide technical and methodological support for the
emission information presented in a common template for LRTAP Convention submission and NECD.
The report brings sufficiently detailed information that allows a transparent view of the emission
preparation process of the Slovak emission inventory.

The structure of the document is in line with general recommendations and presents institutional
background information and arrangement, trends of pollutants, the process of the emission inventory
preparation, emission factors, sources and references used during the compilations or expert
judgements. Then major changes, recalculations and updates, which have been done and reported in
the regular template to the European Commission (EC) as well as planned improvements. The national
projections and the process of their preparation are also included.

" http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016L22848&from=EN
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Rated Thermal Input
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Slovak Hydrometeorological Institute

Slovak Republic Informative Inventory Report
Slovak Republic National Inventory Report
Statisticky urad Slovenskej Republiky

Statistical Office of the Slovak Republic

United Nations Economic Commission for Europe
United Nations Framework Convention on Climate Change
Environmental Protection Agency (United States)
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Research Institute of Transport
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EXECUTIVE SUMMARY



Last update: 15.3.2023
ES.1 BACKGROUND INFORMATION ON INVENTORY OF AIR POLLUTANTS

Informative Inventory Report of the Slovak Republic (IR SR) and the complete set of NFR tables
represent official submission under the United Nations Economic Commission for Europe (UNECE)
Convention on Long-rage Transboundary Air Pollution (LRTAP Convention) and under Directive
2016/2284/EU (NEC Directive).

The SHMU, as a single national entity regarding emission inventories, compiles the annual delivery of
the Slovak Republic and submits it officially to the Executive Secretary of UNECE as well as to the
European Commission. As a party to the UNECE/LRTAP Convention and under the NEC Directive, the
Slovak Republic is required to annually report data on emissions of air pollutants covered in the
Convention and its Protocols:

o main pollutants: nitrogen oxides (NOx), non-methane volatile organic
compounds (NMVOC), sulphur oxides (SOx) and ammonia (NH3);

o particulate matter (PM): fine particulate matter (PM.5), coarse particulate matter
(PM10) and if available black carbon (BC);

o other pollutants: carbon monoxide (CO);

. heavy metals (HMs): lead (Pb), cadmium (Cd) and mercury (Hg);

o persistent organic pollutants (POPs): polychlorinated

dibenzodioxins/dibenzofurans (PCDD/Fs), polycyclic aromatic hydrocarbons
(PAHSs), hexachlorobenzene (HCB) and polychlorinated biphenyls (PCBs).

The IR SR contains information on the inventory of air pollutants of the Slovak Republic for all years
from 1990 to 2021, all requested air pollutants in NFR14 reporting format and detailed descriptions of
methods, data sources, information on quality assurance and quality control (QA/QC) activities analysis
of emission trends.

ES.2 MAJOR GENERAL CHANGES

All changes were done to achieve improvement in the data quality, data completeness and transparency
of the results, in line with the legal requirements and with the SK Review 2022 Recommendations.

In the Energy sector, emissions from the category 1A4bi were recalculated because of the update of the
AD for fuels. A new methodology on the tier 2 level for categories 1A2a, 1A2d and 1A2gviii was applied.

In the IPPU sector, emissions for the historical years 1990-1999 from the categories 2C1 and 2C3 were
recalculated due to an update of the calculation of these years. In category 2H2, activity data were
updated for the years 2005-2009 and 2017-2020 which resulted in recalculations of emissions of
NMVOC.

In the Agriculture sector, emissions of NMVOC in 1994 in category 3B3, in 2016 in category 3B1b and
in 1994 in category 3De were recalculated due to correction of the transcription between the NFR
template and calculation sheets.

In the Waste sector, emissions in the category 5C1bi were recalculated because the wet weight of
incinerated industrial sludge was used instead of dry weight. Activity data were updated and resulted in
a change in emissions in 2020 (hazardous waste) and 2004, 2005 and 2019 (clinical waste). Also,
emissions from sewage sludge incineration without energy recovery were removed from the inventory,
as there is no such activity in Slovakia (emissions already reported in the Energy sector).

In category 5D2, the conversion factor for the calculation of NMVOC was corrected. The document
structure of the SR IIR reflects the changes mentioned above and previous endeavours to follow the



recommended template to ensure the clarity of the reported data. The individual chapters of categories
provide in logical structure:

o general description of the emission trends and key drivers of the changes
throughout the years;

o a detailed description of emission trends and key drivers for each category;

o description and more detailed explanation of methodology, level of the method
used, activity data and emission factors used in each category;

o the reasoning for notation keys using or explanation for allocated items if
needed,;

o description of recalculations that have been done covering the time series.

ES.3 STRUCTURAL CHANGES IN INSTITUTIONAL COOPERATION

The Slovak Hydrometeorological Institute (SHMU) maintains long-term cooperation with the Statistical
Office of the Slovak Republic (SU SR) in the field of data exchange through an agreement on the mutual
cooperation concluded between the Ministry of Environment of the Slovak Republic (MZP SR) and the
SU SR. The revision of the existing agreement in 2017 has provided a flexible and secure way of
exchanging data. The revision was focused on security-enhancing, especially for data transfer of
individual and confidential data and their protection. The content extension of received and provided
data was re-assessed and it has allowed the enlargement of activity data received from the SU SR for
inventory usage. Moreover, the shift to regular providing of data via FTP server erases the annual
administration and paperwork related to official necessary permissions between institutions. Besides,
the determination of qualified and authorized persons with direct access improves the effectiveness of
this cooperation.

Since the submission in 2018, emission estimations in sector waste are calculated using EMEP/EEA
Guidebook 2019 (EMEP/EEA GB2019) methodology, instead of using emissions value reported to the
NEIS database by operators.

ES.4 OVERVIEW OF THE EMISSION TRENDS

Following Figures ES.1 -ES. 4 show the overall emission trend of Main pollutants (NOx, NMVOC, SOx,
NHs), Particulate matter (PMz.s, PM1o, BC), Priority heavy metals (Pb, Cd, Hg) and Persistent organic
pollutants (PCDD/F, PAHs, HCB, PCBs).



Figure ES.1: Overall emission trends of Main pollutants
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Figure ES.2: Overall emission trends of the Particulate matter
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Figure ES.3: Overall emission trends of the Priority heavy metals
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Figure ES.4: Overall emission trend of the Persistent organic pollutants
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ES.5 OVERVIEW OF RECALCULATIONS

Most of the recalculations realized in the 2023 submission were connected with the improvement of the
methodology for energy and improvements in data quality. Also, new data for household heating was



collected and improvement in methodology was made. Several errors and units were corrected in this
submission.

Table ES.1 provide an overview of recalculations in the 2022 submission. More detailed data can be
found in the particular chapters of this report.
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Table ES.1: Main recalculations and their explanation, % difference for the years 2019, 2015, 2010, 2005, 2000 and 1990 between the 2021 and 2022 Final

Submissions

POLLUTANT

CHANGE
FOR 1990
VALUES

CHANGE
FOR 2000
VALUES

CHANGE
FOR 2005
VALUES

CHANGE
FOR 2010
VALUES

CHANGE
FOR 2015
VALUES

CHANGE
FOR 2019
VALUES

UNITS

COMMENT/EXPLANATION

NOx (as NO)

0%

0%

0%

0%

0%

0%

kt

Minor changes in the period 1990-1999 were caused by the update of
IEF calculation for historical years for category 2C1 and in the period
2014-2020 by activity data recalculation in category 1A4bi.

NMVOC

-1%

-2%

-2%

-3%

-3%

-4%

kt

The decrease was caused by the correction of the conversion factor for
the calculation of NMVOC from industrial wastewater treatment.

SOx (as SOy)

0%

0%

0%

0%

0%

0%

kt

Minor changes in the period 1990-1999 were caused by the update of
IEF calculation for historical years for category 2C1 and in the period
2014-2020 by activity data recalculation in category 1A4bi.

NH;

0%

0%

0%

0%

0%

1%

kt

Emissions increased slightly as a result of recalculation in category 5B1.
The wet weight of composted waste instead of the dry weight was used
as activity data.

PMzs

0%

0%

-1%

0%

-2%

-1%

kt

A slight increase in emissions in the whole time series was caused by
the implementation of the Tier 2 methodology for category 5A. The
decrease in 2005 and 2007 is the result of the correction of AD in the
category 2G. Slight changes in activity data for 1A4bi resulted in
decreases in 2015 and 2020.

PMio

0%

1%

0%

1%

0%

0%

kt

A slight increase in emissions in the whole time series was caused by
the implementation of the Tier 2 methodology for category 5A. The
decrease in 2005 and 2007 is the result of the correction of AD in the
category 2G. Slight changes in activity data for 1A4bi resulted in
decreases in 2015 and 2020.

TSP

0%

0%

0%

1%

-1%

0%

kt

A slight increase in emissions in the whole time series was caused by
the implementation of the Tier 2 methodology for category 5A. The
decrease in 2005 and 2007 is the result of the correction of AD in the
category 2G. Slight changes in activity data for 1A4bi resulted in
decreases in 2015 and 2020.

BC

0%

0%

-5%

0%

-1%

-1%

kt

Decrease in 2005 and 2007 is result of correction of AD in the category
2G. Slight changes in actvity data for 1A4bi resulted in dereases in
2015 and 2020.

CO

0%

0%

0%

0%

-1%

-1%

kt

Minor changes in the period 1990-1999 were caused by the update of
IEF calculation for historical years for category 2C1 and in the period
2014-2020 by activity data recalculation in the category 1A4bi.

Pb

-5%

-6%

-17%

-25%

-26%

-30%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.
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Table ES.1: Main recalculations and their explanation, % difference for the years 2019, 2015, 2010, 2005, 2000 and 1990 between the 2021 and 2022 Final

Submissions

POLLUTANT

CHANGE
FOR 1990
VALUES

CHANGE
FOR 2000
VALUES

CHANGE
FOR 2005
VALUES

CHANGE
FOR 2010
VALUES

CHANGE
FOR 2015
VALUES

CHANGE
FOR 2019
VALUES

UNITS

COMMENT/EXPLANATION

Cd

-9%

-15%

-31%

-35%

-38%

-44%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

Hg

-18%

-30%

-36%

-43%

-38%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

As

4%

7%

-8%

-21%

-41%

-50%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

Cr

-6%

-15%

-18%

-20%

-21%

-23%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

Cu

-4%

7%

1%

-5%

-8%

-8%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

Ni

2%

-4%

-14%

-18%

-33%

-37%

Emissions changed due to the improvement of methodology to the tier 2
level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

Se

6%

13%

15%

-19%

-47%

-58%

Emissions changed due to the improvement of methodology to the tier 2
level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

Zn

-20%

-31%

-36%

-38%

-28%

-38%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

PCDD/PCDF

0%

0%

-5%

-3%

-37%

-23%

g TEQ

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

PAHs

-6%

-12%

-12%

-9%

-9%

-9%

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

HCB

1%

2%

3%

-2%

-8%

-6%

kg

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.

PCBs

-11%

-13%

-13%

1%

%

1%

kg

Emissions decreased due to the improvement of methodology to the tier
2 level for the categories 1A2a, 1A2d and 1A2gviii, changes in activity
data and correction of abatement efficiency in the category 1A1a.
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ES.6 IMPROVEMENT AND PRIORITIES

General and sectoral uncertainty analysis is one of our main future goals. Due to the necessity of total
approach change in most of the categories in sectors of energy and industry, this cannot be done in the
short term.

Last year the uncertainty analysis was created for the first time, using the uncertainty tool provided to
the MS by CEIP. Also, it was included in the key category analysis for the first time. This year, additional
heavy metals were included in both analyses.

An analysis is planned to be improved for the sectors of agriculture and transport as only default
uncertainty for emission factors was used.

Also, sectoral uncertainty analysis is planned for future submissions.

The next important improvement planned for the next period is to develop a new methodology for heavy
metals and POPs, with priority to key categories as the uncertainty analysis changed the key categories.

A categorisation of operators is not in compliance with GHG inventory at this moment. Several sources
from ETS are still allocated in different categories. Tight cooperation with the GHG inventory experts
was initiated, but due to a lack of capacity, a complex solution was not yet achieved.

One of the key priorities is to widen the participation of the independent experts assigned by the MZP
SR to improve the quality assessment of the inventory and the IIR.

ES.7 OVERVIEW OF SECTORS INCLUDING CONDENSABLE COMPONENT
OF PM2.5 AND PMo

This section was added to IIR for the first time in this submission. In sector Industry and subsector
Energy production, emissions are mostly measured on stacks, therefore the condensable component is
not included. There are three categories in the sector Transport, which include the condensable
component into PMs emission factors: Aviation (1A3a), Off-road vehicles and other machinery (1A4cii)
and Other mobile sources (1A5b), other categories are estimated using model COPERT and inclusion
of condensable compound in EF is unknown. In the sector of Agriculture and Waste, estimations were
provided using EEA/EMEP GB2o19 emission factors, which do not include the condensable component.
Detailed information about the methodology used to estimate emissions and inclusion/exclusion of
condensable components in PM emission factors of individual categories is described in ANNEX Il of
this report.
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CHAPTER 1: INTRODUCTION
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Last update: 15.3.2023

1.1 NATIONAL INVENTORY BACKGROUND

The Slovak Republic, as a signatory of several international conventions, is obliged to report air
emissions data annually to meet the mandatory requirements arising from the adopted and implemented
acts and agreements:

Geneva Protocol? on Long-term Financing of the Cooperative Programme for Monitoring and
Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP)

e acceded as Czechoslovakia on 26 November 1986
e succession: the Slovak Republic on 28 May 1993

LRTAP Convention® - The Convention on Long-range Transboundary Air Pollution and related
protocols

e Helsinki Protocol on the Reduction of Sulphur Emissions or their Transboundary Fluxes by at
least 30 per cent (1985)

e Signed and approved as Czechoslovakia on 9 July 1985 and 26 November 1986,
respectively

e The Slovak Republic succession on 28 May 1993
e Sofia Protocol concerning the Control of Nitrogen Oxides or their Transboundary Fluxes (1988)

e Signed and approved as Czechoslovakia on 1 November 1988 and 17 August 1990,
respectively

e The Slovak Republic succession on 28 May 1993

e Geneva Protocol concerning the Control of Emissions of Volatile Organic Compounds or their
Transboundary Fluxes (1991)

e The Slovak Republic's accession on 15 December 1999

e Oslo Protocol on Further Reduction of Sulphur Emissions (1994)
e The Slovak Republic ratification on 1 April 1998

e Aarhus Protocol on Heavy Metals (1998)
e The Slovak Republic accepted on 30 December 2002

e Aarhus Protocol on Persistent Organic Pollutants (POPs) (1998)

e The Slovak Republic accepted on 30 December 2002

Gothenburg Protocol to Abate Acidification, Eutrophication and Ground-level Ozone (1999)

e The Slovak Repubilic ratification on 28 April 2005

NEC Directive* - Directive (EU) 2016/2284 of the European Parliament and the Council on the reduction
of national emissions of certain atmospheric pollutants Ceilings for certain pollutants®

2 https://www.unece.org/env/Irtap/emep _h1.html

3 http://www.unece.org/env/Irtap/status/Irtap_s.html

4 http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1491821672988&uri=CELEX:32016.2284
5 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32001L0081&from=EN
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This Directive sets national reduction commitments for each country for the five pollutants that cause
acidification, eutrophication and ground-level ozone pollution. The new Directive repeals and replaces
NEC Directive 2001/81/EC, the National Emission Ceilings Directive (Table 1.1).

In line with the objective of the Union's air policy to achieve levels of air quality that do not give rise to
significant negative impacts on, and risks to, human health and the environment, the new Directive
2016/2284 sets emission reduction commitments for:

e Sulphur dioxides (SOx)

¢ Non-methane volatile organic compounds (NMVOC)
¢ Nitrogen oxides (NOx)

e Ammonia (NHs3)

¢ Fine particulate matter (PM2.5)

The objective is to be achieved by setting a percentage reduction in national emissions between 2020
and 2029 and, after 2030, with the base year 2005 (Table 1.2).

To ensure continuity in improving air quality, the 2001/81/EC emission ceiling to be reached by the
Slovak Republic in 2010 is valid until new national emission reduction commitments will be into force in
2020.

Table 1.1: Emission Ceiling of the Slovak Republic for the year 2010

NOx SOx voc NH;
Slovak Republic 130 110 140 39
EU-28 8 297 9003 8 848 4294
Table 1.2: Emission Reduction Commitments for the Slovak Republic set in New NECD
NOx SOx NMVOC NH; PM,

2020-2029

36%

57%

18%

15%

36%

2030 and onwards

50%

82%

32%

30%

49%

UN context - UN Framework Convention on Climate Change was adopted in 1992 as an instrument to
tackle climate change. The objective of the Convention was to stabilize atmospheric concentrations of
greenhouse gases at a safe level that enables the adaptation of ecosystems. The UNFCCC covered
195 countries or international communities, including the Slovak Republic, and the EU, which was also
the Party to the Convention. The Convention required the adoption of mitigation measures to reduce
GHG emissions in developed countries by 25-40% by 2020 compared to 1990. In the Slovak Republic,
the Convention came into force on 239 November 1994. The Slovak Republic accepted all the
commitments of the Convention, including the reduction of GHG emissions by 2000 to the 1990 level.
In response to the significant increase in GHG emissions since 1992, an urgent need to adopt an
additional and efficient instrument that would stimulate mitigation efforts has occurred. In 1997, the
Parties of the Convention agreed to adopt the Kyoto Protocol (KP). This protocol defines reduction
objectives and means to achieve mitigation goals by the countries included in Annex | to the Convention.
The Slovak Republic and the EU Member States ratified the Kyoto Protocol on the 31stof May 2002.

One of the commitments, resulting from the Convention, was the preparation and submission of
greenhouse gas emission inventories to the UNFCCC secretariat on an annual basis by the 15" of April
each year.

EU context - After joining the EU (15t May 2004), a set of new environmental legislative requirements
has been adopted including climate change and air protection. The EU considers climate change as one
of the four environmental priorities.
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According to Regulation (EU) No 525/2013 (the MMR) the reporting of information on annual emission
inventories is required and among others, the evaluation of the effects of the measures and planning of
new measures as well as monitoring related to legislation under the EU CARE, namely the EU Effort
Sharing Decision (406/2009/EC). The decision sets legally binding targets for the sectors not included
in the EU Emissions Trading Scheme, and the EU LULUCF Decision from 17 October 2015
(529/2013/EU), which provides the requirement for accounting of emissions/removals from LULUCF
activities but does not include any targets for these in the period 2013 to 2020. The Slovak Republic
shall submit the preliminary data on GHG emission inventory for the year X-2 in the required scope by
January 15™ of each year (Annual Report) and the National Inventory report by the 15t of March each
year.

More information on the UNFCCC GHG inventory of The Slovak Republic and National Inventory report
2020 is available at http://ghg-inventory.shmu.sk/documents.php and UNFCCC website.

1.1.1 HISTORICAL BACKGROUND AND CIRCUMSTANCES

Political changes in the 1990s, as well as the efforts of the Slovak Republic to join the European Union,
enabled significant changes in environmental policy. The Slovak Republic expressed interest in being a
member of the European Union in 1991. However, the fulfiiment of this vision disrupted the division of
former Czechoslovakia into Czech and Slovak independent states in 1993. On 4 October 1993, the
Slovak Republic signed the agreement in Luxembourg, which was ratified in the year 1995. The
integration process, when the necessary political, economic and legislative changes had to be made,
culminating in the accession of SR to the EU on 13t May 2004.

In the field of the environment, this effort led to the introduction of strict air protection, which was already
in place in 1992 (in legislation - Act No 17/1992 Coll. on Environment). This strict basis was introduced
into Slovak law, according to the German model. Therefore, there was no room for the uncontrolled
expansion of the industry. The air quality issue (Council Directive 96/62/EC on air protection) has been
governed in the legal system of the Slovak Republic in particular by the following legislation:

e Act No 309/1991 Coll. on the Protection of Air from Pollutants (Air Act) as amended®
e Act No 134/1992 Coll. on State Administration of Air Protection as amended?

e Governmental Ordinance No 92/1996 Coll. through which Act No 309/1991 Coll. on the
Protection of Air from Pollutants (Air Act) as amended is implemented?

e Decree of Ministry of the Environment of the Slovak Republic No 103/1995 Coll. as
amended?®

Nowadays these acts/decrees were repealed and covered by new acts/decrees.

In 2004, the Slovak Republic became a member of the European Union during the largest enlargement.
The integration process has brought the transposition of the earlier EU acquis, which has been fully
implemented:

e Air Quality Framework Directive 96/62/EC and its daughter directives (1999/30/EC,
92/72/EEC, 2000/69/EC, 2002/3/EC, 2004/107/EC )

o Directive 84/360/EEC of the European Parliament and of the Council on combating of
air pollution from industrial plants

Shttps://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1991/309/vyhlasene znenie.html
"https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1992/134/vyhlasene znenie.html
8https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1996/92/vyhlasene znenie.html
Shttps://www.slov-lex.sk/pravne-predpisy/SK/ZZ/1995/103/
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Directive 2001/81/EC of the European Parliament and of the Council on national
emission ceilings for certain atmospheric pollutants

Directive 2001/80/EC of the European Parliament and of the Council of 23 October
2001 on the limitation of emissions of certain pollutants into the air from large
combustion plants

Directive 2000/76/EC of the European Parliament and of the Council of 4 December
2000 on the incineration of waste

Council Directive 94/63/EC of the European Parliament and of the Council on the
control of volatile organic compound (VOC) emissions resulting from the storage of
petrol and its distribution from terminals to service stations

Council Directive 1999/13/EC of the European Parliament and of the Council on the
limitation of emission of volatile organic compounds due to the use of organic solvents
in certain activities and installations

Council Directive 1999/32/EC of the European Parliament and of the Council relating to
a reduction in the sulphur content of certain liquid fuels

Council Directive 96/61/EC of the European Parliament and of the Council concerning
integrated pollution prevention and control

In May 2000, twinning project SR 98/IB/EN/3: "Strengthening of the institutions in the air pollution sector"
was launched. As a result of this project, proposals were made to amend the legislation on air protection
and transposition into Slovak legislation. The new Clean Air Act and related ministerial decrees were
adopted by the end of 2002 and full harmonization was achieved:

Act No 478/2002 Coll. on air protection°

Decree of the Ministry of Environment of the Slovak Republic No 408/2003 Coll. on
monitoring of emissions and air quality monitoring '

Decree No 409/2003 Coll. on emission limits, technical requirements and general
operating conditions of certain activities and installations, which use organic solvents 12

Decree No 706/2002 Coll. on air pollution sources, on emission limits, on technical
requirements and general operational conditions, on the list of pollutants, on the
categorization of air pollution sources and on requirements of emission’s dispersion as
amended'?

Decree No 705/2002 Coll. on air quality'

Decree No 704/2002 Coll. on the control of volatile organic compounds emissions
resulting from the storage of petrol and its distribution from terminals to service
stations'®

Decree No60/2003 Coll. on the Specification of a maximum volume of discharged
pollutants (emission quotas)'®

10 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2002/478/vyhlasene_znenie.html

" https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2003/408/vyhlasene znenie.html

12 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2003/409/vyhlasene znenie.html

'3 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2002/706/vyhlasene_znenie.html

4 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2002/705/vyhlasene znenie.html

15 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2002/704/vyhlasene_znenie.html

16 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2003/60/vyhlasene znenie.html
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e Decree No 144/2000 Coll. on the Requirements for the quality of fuels'”

Nowadays are these acts/decrees repealed or it is covered by Act on air protection No 137/2010 Coll. '8
as amended and related regulations.

1.2 INSTITUTIONAL ARRANGEMENTS AND COMPETENCES

The MZP SR is responsible for the development and implementation of the national environmental
policy, including climate change and air protection objectives. The Ministry is responsible for developing
strategies and other implementation tools such as acts, regulatory measures, and economic and market
instruments to meet the targets cost-effectively. Both conceptual documents and legislative proposals
always comment on all ministries and other competent authorities.

After the comments, the proposed acts are discussed at the Governmental Legislative Council approved
by the Government, and finally, in the Slovak Parliament. The MZP SR is the main body to ensure
conditions and monitor the progress of the Slovak Republic to meet all commitments and obligations of
air protection, climate change and adaptation policy.

Articles 4 and 12 of the UNFCCC require the Parties to UNFCCC to develop, periodically update,
publish, and make available to the Conference of the Parties their national inventories of anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not controlled under the Montreal
Protocol. Moreover, the commitments require estimation of emissions and removals as a part of
ensuring that Parties comply with emission limits, that they have a national system for estimation of
sources and sinks of greenhouse gases, that they submit an inventory annually, and that they formulate
national programs to improve the quality of emission factors, activity data, or methods. The obligation of
the Slovak Republic to create and maintain the national inventory system (NIS) which enables continual
monitoring of greenhouse gases emissions is given by Article 5, paragraph 1 of the Kyoto Protocol.

The National Inventory System of the Slovak Republic (www.oeab.shmu.sk) has been established and
officially announced by the Decision of the Ministry of Environment of the Slovak Republic on 1stJanuary
2007 in the official bulletin: Vestnik, Ministry of Environment, XV, 3, 2007 '°. In agreement with paragraph
30(f) of Annex to Decision 19/CMP.1, which gives the definitions of all qualitative parameters for the
national inventory systems, the description of quality assurance and quality control plan according to
Article 5, paragraph 1 is also required. The revised report of the National Inventory System dated
November 2008 was focused on the changes in the institutional arrangement, quality assurance/quality
control plan and planned improvements. The regular update of the National Inventory System with all
qualitative and quantitative indicators is provided in the National Inventory Reports and in the Seventh
National Communication of the SR on Climate Change, published in December 2017.

SHMU is delegated by the MZP for the technical preparation of the national emission inventories and
projections. The SHMU, as the allowance resort organisation, arranges necessary cooperation with
external experts, who are contributors within the preparation process and participate in compilations.
The list of internal experts of the Slovak Hydrometeorological Institute and designated external experts
involved in the inventory of emissions are in the following Table 1.3.

Table 1.3: List of internal and external contributors into the Emission Inventory under CLRTAP

SECTOR/SUBSECTOR CONTRIBUTOR INSTITUTION E-MAIL
CLRTAP coordinator Zuzana Jonacek SHMU zuzana.jonacek@shmu.sk
Energy Monika JalSovska SHMU monika.jalsovska@shmu.sk

7 hitps://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2000/144/20000601.html

'8 https://www.slov-lex.sk/pravne-predpisy/SK/ZZ/2010/137/20160101

19 vestnik” (Official Journal of the Ministry of Environment), XV, 3, 2007, page 19: National inventory system of the Slovak
Republic for the GHG emissions and sinks under the Article 5, of the Kyoto Protocol
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SECTOR/SUBSECTOR CONTRIBUTOR INSTITUTION E-MAIL
Michaela Campian SHMU michaela.campian@shmu.sk
Jan Horvath SHMU jan.horvath@shmu.sk
Zuzana Jonacek SHMU zuzana.jonacek@shmu.sk
Transport Jan Horvath SHMU jan.horvath@shmu.sk
Zuzana Jonacek SHMU zuzana.jonacek@shmu.sk
PPy Vladimir Danielik STU BA
Kristina Tonhauzer SHMU kristina.tonhauzer@shmu.sk
Agriculture Pazllgoz\iggvé NPPC
Vojtech Brestensky NPPC
Waste Zuzana Jonacek SHMU zuzana.jonacek@shmu.sk
Marcel Zemko SHMU marcel.zemko@shmu.sk
Kristina Tonhauzer SHMU kristina.tonhauzer@shmu.sk
Projections §
J Jé.zvn' Horv.éth zle—zm:: jan.horvath@shmu.sk
Jifi Balajka consultant
Gridded emissions Marcel Zemko SHMU marcel.zemko@shmu.sk
LPS Monika JalSovska SHMU monika.jalsovska@shmu.sk
QA/QC Lenka Zetochova SHMU lenka.zetochova@shmu.sk

Based on the official Agreement between the MZP SR20 and the SU SR, the data are annually
exchanged via the FTP server. Data transfer of individual and confidential data and their protection is
ensured by the determination of qualified and authorized persons with direct access to the server.

In the emissions inventory of the transport, model COPERT V was used. Activity data for the model
were obtained from Transport Research Institute (VUD) in cooperation with the Ministry of Transport,
Construction and Regional Development of the Slovak Republic (MDVRR), and from the SU SR.

The agricultural sector of emission inventory was performed in cooperation with the Ministry of
Agriculture and Rural Development?' (MPaRV). The responsibility for data and compilations of 3B
Manure management was consequently shifted to the allowance organization - the National Agriculture
and Food Centre?? (NPPC).

1.3 INVENTORY PREPARATION PROCESS

The emission inventory is prepared to meet set quality requirements: transparency, consistency,
comparability, completeness and accuracy.

The SHMU is responsible for the overall LRTAP Convention emission inventory preparation, namely:

o ensure the cooperation with institutions, experts and necessary background studies or
papers

e ensure the processing and verification of data in the NEIS database

e ensure the technical preparation and compilation of data

e ensure the processing of data from the Statistical Office

e preparation of the LRTAP Convention reporting template

e annual update of the SK IIR

e submission of the LRTAP Convention reporting template and SK IR

20 Note: Slovak Hydrometeorological Institute is the allowance institution to the Ministry of Environment and thus the Contract is
formally between Statistical Office of the Slovak Republic and the Ministry of Environment

21 http://www.mpsr.sk/
22 hitp://www.nppc.sk/index.php/sk/
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e cooperation during the review procedure for national emission inventories
e providing data to the Slovak Environmental Agency (Slovenska agentira Zzivotného
prostredia — SAZP)
e providing processed emission data to the SU SR
The SHMU also provides the technical preparation and compilation of data for Air Environmental
Accounts - AEA2 that are processed by inventory first approach for air pollutants and energy first
approach for the GHGs.

The NEIS database and emission outputs are used for several international reports:

a) LRTAP Convention and Directive 2016/2284 of the European Parliament and the Council
on the reduction of national emissions of certain atmospheric pollutants

b) for verification of E-PRTR

The emission inventory under LRTAP Convention and NEC Directive is prepared consistently with the
greenhouse gases (GHG) emission inventory under UNFCCC and the projection requirements of
Decision 280/2004/EC. UNFCCC and the projection requirements of Regulation 2018/1999/EU and
Implementing regulation 2020/1208/EU.

The National Emissions Inventory is being prepared following the updated EMEP/EEA GB2o19 and
implements the NFR (reporting nomenclature) and the category. Data are provided between 1990 and
201924, Where necessary, the methodology is adapted to the specific circumstances of the country.

1.4 METHODS AND DATA SOURCES

There are several sources of input data among which the most important are the National Emission
Information System (NEIS) and activity data from the SU SR. The basic principles of the NEIS are shown
in Figure 1.1.

Activity data from the SU SR are provided to the SHMU based on the long-term cooperation in the field
of data exchange through an agreement on the mutual cooperation concluded between the Ministry of
Environment of the Slovak Republic (MZP SR) and the SU SR. Data are provided via the FTP server to
qualified and authorized persons with direct access.

Information System NEIS was established in 1998. The database was developed to fulfil the national
legislation in air quality and the requirements for pollutants fees decisions (Act No. 401/1998 on air
pollution charges as amended). Since 2000, when the NEIS was set into operation, the emissions are
directly collected consistently and verified on more levels. This database replaced an old system REZZO
(Inventory of Emissions and Air Pollution Sources).

Annual data is collected from large and medium sources from sector energy and industry. The collection
of annual activity data is performed through questionnaires, where specific data is required.

All annual sets of input data involving fuel amounts (according to the types, and quality marks) necessary
for the emission balance are obtained from the district offices by means of the NEIS BU module. Activity
data collected in the NEIS central database are allocated according to the NFR categorization for solid,
liquid, gaseous fuels, biomass and other fuels. The emissions balances of air pollutants in the range
from 2000-2021 were processed in the NEIS CU module by the same way of calculation.

Detailed methodology of the NEIS database is available in ANNEX IV.

2 under the Regulation (EU) No 691/2011 of the EP and of the Council on European environmental economic accounts
Zhttps://www.eea.europa.eu//publications/emep-eea-guidebook-2019
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The NEIS remains a major source of data for inventory in the key categories and sectors (Energy,
Industry) for the main pollutants. Sectoral experts from research institutes or cooperative external
experts provide emission inventory studies or material balance studies that are consequently involved
in the compilation process.

The MZP SR has mandated the SHMU to ensure communication with the producers to collect the
necessary data, which they are not obliged to provide to the NEIS.

The MZP SR, the MPaRV SR and some other governmental institutions provided input data into
projections.

Data on the quantity of emitted total suspended particulate matter (TSP) were provided directly by
operators of individual large and medium sources based on measurements or calculations (under the
Slovak Air Protection Act). The PM1o and PMz.s emission inventory for the Slovak Republic was compiled
according to the EMEP/EEA GB2o19, following the requirements of the relevant UNECE Working Group
on Inventory of Emissions and the methodology based on the IIASA report?25.

The NEIS database contains a special program that automatically calculates emissions of PM+o and
PMzs. The outputs from the NEIS database are verified and performed in excel sheets. Figure 1.1
shows the general principle of how inventory compiling works.

Figure 1.1: Scheme of different sources for Emission Inventory of air pollutants and processes
performed in SHMU

AD - Activity data

El — Emissions values for inventory
Several sources of

aCtiVity data: . NEIS - yearly

- Statistics from SU collection of data .

SR from all industrial Sectoral Experts:

- Research institutes: installations and - El for sector

VUIS, VUVZ, vUD  Producers of - El for particular
pollutants categories

- Ministries

- consultants

1.5 KEY CATEGORIES

The identification of key categories is described in the EMEP/EEA GB2o19. It stipulates that a key
category is one that is prioritised within the national inventory system because it is significantly important
for one or a number of air pollutants in a country's national inventory of air pollutants in terms of the
absolute level, the trend, or the uncertainty in emissions.

It is good practice for each country to use key category analysis systematically and objectively as a
basis for choosing methods of emission calculation. Such a process will lead to improved inventory
quality as well as greater confidence in the resulting estimates. This can be achieved by performing a
quantitative analysis of the relationship between the magnitude of emissions in any one year (i.e. level)
and the change in emissions year to year (i.e. trend) for each category’s emissions compared to the
total national emissions. The identification includes all NFR categories and all mandatory gases.

25 hhttp://www.iiasa.ac.at/web/home/research/researchPrograms/air/ir-02-076.pdf
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Purpose of key category analysis:

¢ Regular update: Making sure the methods, data flows and country-specific emission factors
are kept up to date and available for important regular estimate updates.

e More focussed checking and review: Making sure that specific QA/QC activities are
implemented for key categories. It is good practice to give additional attention to key categories
with respect to quality assurance and quality control (QA/QC)

o Improving the accuracy of estimates and reducing overall uncertainty using higher-tiered
methods. For most sources/sinks, higher Tier methods are suggested for key categories. In
some cases, inventory compilers may be unable to adopt a higher tier method due to a lack of
resources. This may mean that they are unable to collect the required data for a higher Tier or
are unable to determine country-specific emission factors and other data needed for Tier 2 and
3 methods. In these cases, although this is not accommodated in the category-specific decision
trees, a Tier 1 approach can be used. It should be clearly documented why the methodological
choice was not in line with the sectoral decision tree. Any key categories where the good
practice method cannot be used should have priority for future improvements.

A category can be identified as key for different reasons. These include:

o Level: the absolute level the source category contributes to the total pollutant emissions for a
particular year of interest.

e Trend: the change of emissions for the source category across a time series. This is particularly
important for categories with increasing or decreasing emissions trends over time.

e Uncertainty: if the contribution of a source category’s uncertainty to total inventory uncertainty
in a particular year, or the trend uncertainty is high, then the category should be identified as
key.

In addition to making a quantitative determination of key categories, it is good practice to consider
qualitative criteria for identifying categories that are likely to need prioritised attention (e.g. where
significant changes in trends are expected, categories not presently estimated or having a suspected
high uncertainty)

The identification includes all NFR categories and all mandatory gases

. Main pollutants and CO: SOx, NOx, NMVOC, NHs, CO
. PMs: TSP, PM1o, PMz2s

. HMs: Cd, Hg, Pb, As, Cr, Cu, Ni, Se, Zn

. POP: PAH, PCDD/F, HCB, PCBs

The methodology used for identification of key categories: Approach 1

Approach 1 to identifying key categories assesses the influence of various categories of sources on the
level, and, possibly, the trend of the national inventory. When the inventory estimates are available for
several years, it is good practice to assess the contribution of each category to both the level and trend
of the national inventory.

Key categories are those which, when summed together in descending order of magnitude, cumulatively
add up to 80% of the total level.

Level assessment: The contribution of each source category to the total national inventory level is
calculated according to Equation 1.1.
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Equation 1.1: Level assessment

Lx,t = Ext/z E;

Lx:= level assessment for source x in the latest inventory year (year f)

Where:

Ex:= value of emission estimate of source category x in year ¢

> E: = total contribution, which is the sum of the emissions in year ¢, calculated using the aggregation
level chosen by the country for key category analysis.

Trend assessment: The purpose of the trend assessment is to identify categories that may not be large
enough to be identified by the level assessment, but whose trend contributes significantly to the trend
of the overall inventory, and should, therefore, receive particular attention. The trend of a category refers
to the change in the source category emissions over time. The trend assessment can be calculated
according to Equation 1.2 if more than one year of inventory data is available.

Equation 1.2: Trend assessment
Ex,t - Ex,O

Zi Ex,t _Zi Ei,O

x,t

Where:

Tx, = trend assessment of source category x in year t as compared to the base year (year 0) or starting
year of the inventory

Ex, and Ex,0 = values of estimates of source category x in year t and 0 respectively

2Ei and XEi,0i = sum of emissions across all n source categories (i=1, ...x, n) (total inventory estimates)
in years t and 0, respectively

The presented key category analysis was performed with data for air emissions of the submission 2020
to the UNECE/LRTAP. For all gases a level assessment for all years 1990 (base year) and 2018 (last
year), was prepared.

Final ranking and results of the Level and Trend Assessment (Approach 1)

As the analysis was made for all mandatory pollutants reported to the UNECE and as these pollutants
differ in their way of formation, most of the identified categories are key for more than one pollutant
(Table 1.4). For the first time, uncertainty was taken into account for the identification of key categories.
The table bellows represent the key categories, but the detailed analysis is provided in Chapter
ANNEXES as this table does not show the technology and fuels.

27



Table 1.4: Summary of Key Categories of key pollutants with uncertainty— Contributions per pollutant for Level Assessment (LA) and Trend
Assessment (TA) in %

NFR NOx SOx NH; | NMVOC | PM2s PMio TSP co BC Pb Cd Hg As Cr Cu Ni Se Zn PCDD/F | PAHs | HCB PCB S
L(rT{L|{T|L|T|L|{T|L|T|L|T|L|T|L|T|L|T|L|T|L|T|L|T|L|yT|L|T|L|T|L|T|L|T|L|T|L|T|L|T|L|T|L |T

1A1a 5| 11|22 2 2 14 24 14 12|21 8 12| 7 |33 4 56 | 51| 7 3 170
1A1b 7 8 | 6 9
1A1c 2 36
1A2a 4 1 6|4 |11[14[3]| 2 4 115|11 31
1A2¢ 4 26
1A2d 6 3|76 (8|6 3 113
1A2f 212|132 25(17 (8| 5 6|5 |74 79 [ 75 139
1A2gvii | 6 | 6 | 2 2 3|3 6
1A2gviii 2 12
1A3bi 1] 9 6 |3 |1 419 (147 29 514 8 5 179
1A3bii 4|2 512 20
1A3biii 5 (13 1 2|7 2 11 6 38
1A3biv 2 98
1A3bv 2 14
1A3bvi 313[3|3|3]3 2|2 |46|21| 2 8|6 |44|31(91|54|11|9 |6 |4 17|15 4
1A3bvii 211]12]2]2]2 3
1A3c 3|3 8 | 51 29
1A3di(ii) | 2 | 4 3|2 36 | 32 353
1A3dii 5 12| 8 24
1A4ai 2 26 | 16 5(3 |7 |6 4 2 62
1A4bi 24|20 10 [ 24 |59 69 |26 |44 | 15|33 |56 | 57 | 44 | 54 26 | 18 319|413 3 8 (2413 (14 35
1A4bii 8|5 37
1A4cii 10 | 16 2 5|62 2 11
1A5a 3|2 3
1B1a 102 |2 6|2|8]|2 45
1B1b 2 212|133 7 3 914 |5 715|147 22 |10 103
1B2ai 6 | 2 8
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NOx SOx NH; | NMVOC | PMzs| PMyo TSP | CO | BC Pb Cd Hg As Cr Cu Ni Se Zn PCDD/F | PAHs | HCB | PCB
NFR LfT|L|T7|{L|T|L|T|L|T|L|T|L|T|L|T|L|T|L|T TIL|T T|L|T T|L L(T|(L|T|L|T|L|T|L|T|L|T Sum of KC
1B2aiv 2 10
1B2av 26 | 28 53
1B2b 1] 2 12
2A5b 9|8 (16|17 50
2A6 2 4
2B10a 5 12
2C1 212(21|13 914 251153 [ 1 30|16 5 | 1 10 | 10 34123(25|7 5514912197122 478
2C3 1310 23
2C7a 5 4 |18 |19 46
2C7c 43
2D3d 211
2D3i 41|34 75
2G 414| 6 8|6 28
2H2 8 | 9 17
2K 18 [ 12 29
3B1a 1 13
3B1b 3 2 26
3B3 19 2 8 38
3B4gi 4 11 20
3B4gii 917 4 13|65 33
3Da1 |28 |11 39
3Da2a 2 49 | 46 102
3Da3 7 11
3Dc 212|22|17(10| 9 61
5C1biii 5 5
5C1bv 16| 13 29
5E 1 1
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1.6 QA/QC AND VERIFICATION METHODS

The Slovak Hydrometeorological Institute has built and introduced the quality management system
(QMS) according to the requirements of EN ISO 9001:2008 standard of conformity. In the frame of
introduction of the QMS for the SHMU as a global standard, the certification itself proceeds according
to the partial processes inside of the SHMU structure.

Compiling an inventory is an annual process — the steps of this process are: Plan, Do, Check and Act.

Sectoral experts apply the QA/QC methodology according to EEA/EMEP GB2o16, collect data from
providers and process emission inventory for a given sector — they provide partial reports with
information on quality and reliability of data on activities and emissions and fulfil the QA/QC documents.

The set of templates and checklists consists of these documents:
v QA/QC Plan
v' Matrix of Responsibility
v General QC
v" Improvement plan
v" Recommendation list

In November 2019, a Bilateral QAQC meeting between Slovak and Czech inventory compilers took
place. The meeting was focused on the methodology for households heating, model COPERT and the
exchange of knowledge and experience in the other sectors. These meetings are planned to take place
regularly to ensure close cooperation and improvement of our inventories as both countries have a
common history and political and socio-economical settings.

1.6.1 QA/QC PLAN

A QA/QC plan is an internal document to organise and implement all activities across all of the emission
inventory activities. In these documents, deadlines and responsibilities are described.

The inventory planning stage includes the setting of quality objectives and elaboration of the QA/QC
plans for the coming inventory preparation, compilation and reporting work. The setting of quality
objectives is based on inventory principles.

The quality objectives regarding all calculation sectors for inventory submissions are the following:

» Timeliness
Completeness
Consistency
Comparability
Accuracy

» Transparency

YV V VYV

The general QC procedures are performed by the experts during inventory calculation and compilation.

General quality control includes routine checks, correctness, completeness of data, identification of
errors, deficiencies and documentation and archiving of the inventory material. The sectoral experts
must adopt adequate procedures for the development and modification of spreadsheets to minimise
emission calculation errors. Checks ensure compliance with the established procedures as well as allow
the detection of the remaining errors. Parameters, emission units and conversion factors used for the
calculations must be clearly singled out and specified.
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Experts fill QC forms during the compilation of inventory; results from QC activities are documented and
archived.

1.6.2 QUALITY ASSURANCE (CHECK)

Quality assurance is performed after application QC checks concerning the finalised inventory. QA
procedures include reviews and audits to assess the quality of inventory and the inventory preparation
and reporting process, determine the conformity of the procedures taken and identify areas where
improvements could be made. These procedures are at different levels; include basic reviews of the
draft report, external peer review, internal audit and EU/UNECE reviews.

Sectoral experts and the members of the inventory team during the year participate in various seminars,
meetings, conferences and sector-specific workshops, where are reported the activities of inventory
members and results. The comments received during these processes are reviewed and, as
appropriate, incorporated into the IIR or reflected in the inventory estimates.

When checking the quality of data in each sector, the coordinator, quality manager and other
stakeholders must conduct the following general activities:

Checking: Check whether the data in the sectoral reports (calculations and documents) for each sector
conform both to the general and specific procedures.

Documentation: Write down all verification results by filling out a checklist, including conclusions and
irregularities that have to be corrected. Such documentation helps to identify potential ways to improve
the inventory as well as store evidence of the material that was checked and of the time when the check
was performed.

Follow-up of corrective actions: All corrective actions necessary for documenting the activities carried
out and the results achieved must be taken. If such a check does not provide a clear clue concerning
the steps to be taken, the quality control, a bilateral discussion between the expert and coordinator will
take place.

Data transference: All checked documents (including the final questionnaire and all annexes) shall be
put into the project file and copies and shall be forwarded to all sectoral experts. Certain activities, such
as verification of the electronic data quality or project documentation for checking whether all documents
have been provided, must be carried out every year or at least at set intervals. Some checks may be
conducted only once (however, comprehensively) and then only from time to time.

1.6.3 VERIFICATION ACTIVITIES

Verification refers to the collection of activities and procedures that can be followed during the planning
and development, or after the completion of an inventory, that can help to establish its reliability for the
intended applications of that inventory. The used parameters and factors and the consistency of data
are checked regularly. Completeness checks are undertaken and new and previous estimates are
compared every time. Data entry into the database is checked many times by the sector expert for
uncertainty. If possible, activity data from different data sources are compared and thus verified.
Comprehensive consistency checks between national energy statistics and IEA time series. Checking
the results of the EU’s internal review for the EU27, and analysing its relevance for the Slovak Republic.

1.6.4 INVENTORY IMPROVEMENT (ACT)

The main aim of the QA/QC process is the continuous improvement of the quality of inventory. The
outcomes and experiences from the annual reviews are the main sources for the preparation of
recommendation lists and improvement plans based on these recommendation lists.

The recommendation and improvement plans are updated annually after the regular UNECE and EU
compliance reviews take place.
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The prioritisation process is based on problems and recommendations raised during reviews and expert
consultations. The results of prioritisation are included in the improvement plans. Detailed
recommendation lists and improvement plans are prepared by sectors and delivered to the sectoral
experts for consideration and prioritisation of planned activities for the next inventory cycle.

During the last years, the prioritisation of the improvement plan was focused on the Energy and Industry
sector. In this submission, several emissions sources were reallocated and the methodology for
calculation of heavy metals and POPs in these sectors was changed to comply with EMEP/EEA GBzo19,
however, a methodology for these pollutants needs further development as it is on a sufficient level.

1.7 UNCERTAINTY ASSESSMENT

Uncertainty analysis was provided for the first time in this submission for the main pollutants (SO2, NOx,
NMVOC, NHs and PMzs, CO), priority heavy metals and PAHS. Information on the methodology and
data sources used is provided in the following sections.

1.71  METHODOLOGICAL ISSUES

Uncertainty analysis of the Slovak Republic used Approach 1 for all the mandatory pollutants: SO2, NOx,
NMVOC, NHs, CO, TSP, PMzs, PM1o, Pb, Cd, Hg, PAHs, PCDD/F, HCB, PCB and BC. By using the
error propagation method, the uncertainties for a specific source category can be estimated and by
combining these uncertainties an overall uncertainty can be calculated.

For the purpose of uncertainty calculation, the Uncertainty Analysis Inventory Tool was used.

1.7.2 SOURCE OF DATA

For the estimation of the overall uncertainty, the uncertainty of activity data and emission factor must be
calculated. The uncertainties of activity data on the sectoral level were based on the GHG uncertainty
analysis. Uncertainties of emission factors were based on the ratings from the EMEP/EEA GBzo1o.

1.7.3 QUALITATIVE UNCERTAINTY ANALYSIS RESULTS

A qualitative assessment was performed on a sectoral level for all pollutants. The relevant sectors of
each pollutant were classified into different quality groups from A to E (Table 1.5) following the
EMEP/EEA GB:2o19.
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Table 1.5: Qualitative uncertainty analysis

NFR DESCRIBTION NOx | NMVOC | SOx | NH; | PM.s | PMy | TSP | BC | CO Pb |Cd|Hg|PCDD/F|PAHs | HCB | PCB
1A1a Public electricity and heat production A A A A A A A A A C C | D C C C D
1A1b Petroleum refining A A A A A A A A A
1A1c Manufacture of solid fuels and other energy industries A A A A A A A A A
1A2a Stationary combustion in manufacturing industries and construction: A A A A A A A A A
Iron and steel
1A2b Stationary combustion in manufacturing industries and construction: A A A A A A A A
Non-ferrous metals
1A2¢ Statior_1ary combustion in manufacturing industries and construction: A A A A A A A A
Chemicals
1A2d Stationary combust.ion in manufacturing industries and construction: A A A A A A A A
Pulp, Paper and Print
1A26 Stationary cor_nbustion in manufacturing industries and construction: A A A A A A A A
Food processing, beverages and tobacco
1A2f Stationary F:om'bustion in manufacturing industries and construction: A A A A A A A A
Non-metallic minerals
1A2gvii Stationary combustion in manufacturing industries and construction: D D B o
Other
1A2gvii Stationary combust}on_ in manufacturing industries and construction: A A A A A A A A A
Other (please specify in the IIR)
1A3a Aviation LTO B B A C C C C C B
1A3b Road transport B B A C C C C C B
1A3c Railways C C B C C C C C
1A3d Navigation D D B [E] c |clclc]c
1A3ei Pipeline transport A A A A A A A A A
1A4ai Commercial/institutional: Stationary A A A A A A A A A C Cc|C C C C D
1A4aii, bii,
1A4bi Residential: Stationary A A A A A A A A A A A|A A A A A
1A4ci Agriculture/Forestry/Fishing: Stationary A A A A A A A | A C c|C C C C D
1A5a Other stationary (including military) A A A A A A A A A C c|C C C C D
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NFR DESCRIBTION NOx | NMVOC | SOx | NH; | PM,s | PMy | TSP | BC | CO (Pb | Cd |Hg | PCDD/F | PAHs | HCB | PCB
1B1a Fugitive emission from solid fuels: Coal mining and handling E E E E
1B1b Fugitive emission from solid fuels: Solid fuel transformation D E D C D D D C D|C|E]|C C E
1B2ai Fugitive emissions oil: Exploration, production, transport E
1B2aiv Fugitive emissions oil: Refining / storage c|C|C C
1B2av Distribution of oil products E
1B2b Fugitive_emissions _from natural gas _(ex_plor_ation, production, E
processing, transmission, storage, distribution and other)
2A1 Cement production A A A A
2A2 Lime production A A A A
2A3 Glass production A A A A C|C|E
2A5a Quarrying and mining of minerals other than coal A A A A A A A A
2A5b Construction and demolition Cc C C
2A6 Other mineral products (please specify in the IIR) A A A A A A A A
2B1 Ammonia production A A A A A A A A
2B2 Nitric acid production A
2B5 Carbide production A A A A A A A A
2B10a Chemical industry: Other (please specify in the 1IR) A A A A A A A A A
2B10b SS;C;E%ei,nht?]r;dllligg);} and transport of chemical products (please A A A A A A A A
2C1 Iron and steel production A A A A A A A A A|C|C]|C C C E C
2C2 Ferroalloys production A A A A A A A A A
2C3 Aluminium production A A A A A A A A A E
2C5 Lead production A A A A A A A A |C|C|D C C
2C7a Copper production A A A A A A A A A |C|C]|C E C
2C7c Other metal production (please specify in the IIR) A A A A A A A A A
2D3a Domestic solvent use including fungicides B C
2D3b Road paving with asphalt A A A A A E
2D3c Asphalt roofing A A A A A
2D3d Coating applications A
2D3e Degreasing A
2D3f Dry cleaning A
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NFR DESCRIBTION NOx [NMVOC | SOx | NH; | PM2s | PMy, | TSP | BC | CO |Pb | Cd | Hg | PCDD/F | PAHs | HCB | PCB

2D3g Chemical products A C C

2D3h Printing A

2D3i Other solvent use (please specify in the IIR) A A

2G Other product use (please specify in the IIR) B C C B C C C C A - C C

2H1 Pulp and paper industry A A A A

2H2 Food and beverages industry -

2H3 Other industrial processes (please specify in the IIR) A A A A A A A A

2| Wood processing A A A A A A A A

2K Consumpti_on of POP§ an_c! heavy metals . D
(e.g. electrical and scientific equipment)

3B Manure management C C C

3D Inorganic N-fertilizers (includes also urea application) C C C

5A Biological treatment of waste - Solid waste disposal on land A D D D

5B1 Biological treatment of waste - Composting

582 Bio_IggicaI treatment of waste - Anaerobic digestion at biogas A
facilities

5C1bi Industrial waste incineration

5C1bii Hazardous waste incineration

5C1biii Clinical waste incineration

5C1biv Sewage sludge incineration

5C1bv Cremation

5D1 Domestic wastewater handling A C A C A A A A

5D2 Industrial wastewater handling A C A A A A A A

5E Other waste (please specify in IIR) C C C c|Cc|C C
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1.7.4

QUANTITATIVE UNCERTAINTY ANALYSIS RESULTS

The quantitative uncertainty assessment was performed with Approach 1 according to EMEP/EEA
GB2o19 for the air pollutants NOx, NMVOC, SOz, NHs, PMs, CO, Pb, Cd, Hg, As, Cr. Cu, Ni, Se, Zn,

PAH, PCDD/F, HCB, PCBs and BC in the year 2021 and the respective level and trend uncertainties.

The basis for this assessment is the qualitative rating as presented in Table 1.5. The results of the
uncertainty analysis are indicated in the following Table 1.6.

Table 1.6: Results of quantitative uncertainty analysis of mandatory main pollutants, heavy metals and
persistent organic pollutants

POLLUTANT LEVEL ANALYSIS IN 2021 [%] TREND ANALYSIS IN 2021 [%]
NOx 21.18 4.98
NMVOC 44.93 12.46
SOx 6.95 0.91
NH3 89.90 24.56
PM2.5 22.01 4.97
PM10 30.88 6.43
TSP 32.97 6.05
BC 26.67 7.69
Cco 9.85 5.35
Pb 95.71 21.44
Cd 132.29 54.78
Hg 107.37 26.98
As 43.32 9.77
Cr 78.46 35.69
Cu 612.96 279.17
Ni 129.32 20.59
Se 45.16 8.63
Zn 238.49 109.53
PCDD/F 1267.33 64.15
PAHs 213.54 57.57
HCB 80.75 13.80
PCBs 54.35 30.67

1.8 ARCHIVING, DOCUMENTATION AND REPORTING

The compilation of the emission inventory starts with the collection of activity data. A comprehensive
description of the inventory preparation is described in methodologies for individual sectors. The
methodologies are updated annually within the improvement plan and recommendation list and they are
archived after formal approval.

Collected input data are compared and checked with international statistics (Eurostat, IAE, FAO and
others). In some cases, the collected input data are compared with the results from models (e.g. in road
transport it is the COPERT model).

Official submissions of the emission inventory and projections are archived electronically at SHMU as
well as at the MZP SR.

Data related to the NEIS are all archived and backup is done on a daily basis on the backup serves of
SHMU. This activity is performed for all data processed in SHMU (that covers many different sources —
meteorological, hydrological, air quality data and others). In addition, the backup, especially for the NEIS
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database, is also performed automatically once a week on the remote server of the developer company
Spirit-informacné systémy a. s.

The data from the SU SR are, except the arranged FTP server, archived electronically at SHMU as well
as the Statistical yearbook published annually by the SU SR are stored in paper form.

All documents and background materials of the internal expert of SHMU and external are archived, too.
Printed documents are archived in the central archive of the SHMU and at the OEaB. The electronic
archive has been created for all electronic documents related to emission inventories.

1.9 GENERAL ASSESSMENT OF COMPLETENESS

Assessment of completeness is one of the elements of quality control procedure in inventory preparation
on the general and sectoral levels. The completeness of the emission inventory is improving from year
to year and the updates are regularly reported in the national inventory reports. The completeness
checks for ensuring time-series consistency are performed and the estimation is completed in recent
inventory submission (2022). The list of categories reported by the notation keys NE and IE is provided
in Table 1.7.

Several categories are reported as not occurring (NO) due to the not existence of the emission source
or the source being out of threshold and measurement range. If the methodology does not exist in the
EMEP/EEA GBz2o19, the notation key not applicable (NA) was used. The lists of notation keys NA and
NO are available in Table 1.8.

Several NE key categories have been reported in the 2023 submission for 1990-2021.
Three reasons for not estimated (NE) categories are:

- No methodology is available;

- Insufficient activity data

- Information on the contribution of a particular type of fuel to overall emissions is
unavailable.

The geographic coverage is complete; the whole territory of the Slovak Republic is covered by the
inventory.

Table 1.7: List of NFR categories reported with notation key NE or IE

NFR NOT ESTIMATED YEARS INCLUDED ELSEWHERE YEARS

1A1b B(a)P, B(b)F, B(K)F, ()P 1990-2021 Cr, Cu, Se, Zn 1990-2021
1990-2002,

1A2b HCB, PCBs To90-2002

1A2gvii Fb. Hg, As, PO, SUOF 10P, 1990-2021

Azai) | N PP Hg CO AHMs, PEDDIF, - 49902021

1A3aii() | N PP o, Cd AHiMs, PCDDIF, 1990-2021

1A3bv Zn, PCODIE, B@)7, BO)F, BlJF, 1990-2021

1A3bvi Pb, PCDD/F, PAHs, PCB 1990-2021

. Pb, Cd, Hg, As, Cr, Cu, Ni, Se,

1A3bvii DR At POB 1990-2021

1A3c Pb, Hg, As 1990-2021

1A3dii) All pollutants 1990-2015
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NFR NOT ESTIMATED YEARS INCLUDED ELSEWHERE YEARS
1A4aii Pb, Hg, ASHEEI,DPDQBSB(MF' 10P, 1990-2021
1A4bii Pb, Hg, ASHEEPF?(’;'ESB(")F* 10P, 1990-2021
1A4ci NH; 1990-2021
1A4cii Pb, Hg, ASHZEI,DPDQBSB(MF' 10P, 1990-2021
1A5b Cd, Hg, AHMs, POPs 1990-2021 All pollutants 1990-2014
1B1a BC, HMs 1990-2021
1B1b HCB, PCB 1990-2021
1B2ai SOx, PCDD/F 1990-2021
1B2aiv MPs, PMy., PMyo, TSP 1990-2021
1B2av SOx, PCDD/F 1990-2021
1B2b SOx, PCDD/F 1990-2021
1B2¢ BC, CO, HMs, POPs 1990-2021 MPs, PMy., PMyo, TSP 1990-2021
2A1 MPs, HMs, POPs 1990-2021
2A2 PHMs 1990-2021 MPs 1990-2021
2A3 PCDDIF, PAHs, HCB 1990-2021 MPs 1990-2021
2A5c PMas, PMyo, TSP 1990-2021
2A6 BC 1990-2021
2B5 BC, HMs, PCDDJF, PAHSs, HCB 1990-2021
2B10a HMs, POPs 1990-2021
2B10b BC 1990-2021
2C1 B(a)P, B(b)F, B(K)F, [P 1990-2021
2C2 HMs, PCDD/F, PAHS 1990-2021
2C3 NH,, HMs, PCDD/F, HCB 1990-2021
2C5 NH3’BEZS)'F?E(%F’,’T(iips,eﬁb%(aw' 2011-2021
2Co NOX, NMl\\l/i(,)ge’;,NPi-kHE,Clll €0.CrCu, | 19902021
2C7a NH,, Se, Zn, PAHs, HCB 1990-2021
2C7¢ BC, HMs, POPs 1990-2021
2C7d All Pollutants 1990-2020
2D3a PMas 1990-2021
2D3b NOXx, SOx, CO, PAHs, HCB 1990-2021
D3 NOX, CO, PHis, PCDDIF, PAF, 16902021
2D3e PMas 1990-2021
2D3f PMas 1990-2021
NOX, SOx, NHs, PMs, CO, Pb, Hg,
Cu, Zn, B(a)P, B(b)F, B)F, ()P, 1990-2021
2D3g HCB, PCB
Cd, As, Cr, Ni, Se, PAHs 2015-2021
2D3h PMys, BC 1990-2021
2D3i NOX,, NHy, PMs, CO, POPs 1990-2021
2G Se, HCB, PCBs 1990-2021
2H1 NH,, PAHs, HCB 1990-2021 NOx, NMVOC, SOx, CO 1990-2021
2H2 BC 1990-2021
2H3 BC 1990-2021
2 BC, As, Cu 1990-2021
2K Pb, Cd, AHMs, HCB 1990-2021
3Da2a NMVOC 1990-2021
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NFR NOT ESTIMATED YEARS INCLUDED ELSEWHERE YEARS
3Da3 NMVOC 1990-2021
3Da4 NH; 1990-2021
5A NHs, CO, Hg 1990-2021
5B1 NOx, NMVOC, SOx, PMs, CO 1990-2021
NOx, NMVOC, SOx, PMs, CO, PHMs,

5B2 Cr 70 POPe 2001-2021

. NHs, Cr, Cu, Se, Zn, B(a)P, B(b)F, ]
5C1bi BOF 0P 1990-2006

) NHs, Cr, Cu, Se, Zn, B(a)P, B(b)F, i
5C1bii BIOF 0P 1990-2021
5C1biii | NHs, PMys, PMio, TSP, Se, Zn, PAHs | 1990-2021
5C1biv NH; 2012-2021
5C1bv BC 1990-2021
5D1 BC, HMS 1990-2021
5D2 BC, HMS 1990-2021
- NOx, NMVOC, SOx, BC, CO, Ni, Se, | 1900 5001

Zn, PAHs, HCB, PCB

Main Pollutants: MPs - NOx, NMVOC, SOx, NH3, CO; Particulate Matter: PMs - PM, 5, PM,o, TSP, BC; Heavy metals:
HMs —Priority Heavy Metals: PHMs - Pb, Cd, Hg; Additional Heavy metals: AHMs - As, Cr, Cu, Ni, Se, Zn; Persistent
Organic Pollutants: POPs - PCDD/F; Polycyclic Aromatic Hydrocarbons: PAHs - B(a)P, B(b)F, B(k)F, I()P; HCB, PCBs

Table 1.8: List of NFR categories with notation key NA and NO

NFR NOT APPLICABLE YEARS NOT OCCURRING YEARS
1A1a NHy 2015, 2020
1A1b PCB 1990-2021
1A1c HCB, PCBs 1990-2021
1A22 NHg 2017.2021
1A2b NH; 1990-2021
1A2c NH; 1990-2021
1A2d NH; 1990-2006
1990-
1A2f NH; 1999,2006-
2011
1A2qi Hg, As 1990-2021
1A3ai() HCB, PCBs 1990-2021
1A3aii() HCB, PCBs 1990-2021
1A3bv NOX, SOx, NH, PMs, GO, FMs, 1 19902021
1A3bvi NOx, NMVOC, SOx, NHy, BC 1990-2021
1A3bvi NOx NMVOC, SOx, NHs, BC 1990-2021
1A3ei NH;, HMs, POPs 1990-2021
1A3ei All pollutants 1990-2021
1Adai NH; 1990-2013
1Adcii All pollutants 1990-2021
1B1a NOx, SOx, NHs, CO, POPs 1990-2021
1B1c All pollutants 1990-2021
‘52 NOX. NH CO. H, PAHS, HCB. | 1060505
1B2aiv BC, PAHs, HCB, PCB 1990-2021
\B2ay NOX. NH GO, H, PAHS. HCB. | 1000 505
- NOX,NH, CO, His, PAHS. HCB. | 100 705
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NFR NOT APPLICABLE YEARS NOT OCCURRING YEARS
1B2d All pollutants 1990-2020
2A2 AHMs, POPs 1990-2021
2A3 PCB 1990-2021
2A5a NH,, BC, HMs, POPs 1990-2021
2A5b MPs, BC, HMs, POPs 1990-2021
2A5¢ MPs, BC, HMs, POPs 1990-2021
206 HMs, POPs 1990-2021
2B1 BC, HMs, POPs 1990-2021
282 NMVOC, SOx, PMs, HMs, POPs | 1990-2021
283 All pollutants 1990-2021
285 NH,, PCB 1990-2021 All pollutants 1990-1991
2B6 Al pollutants 1990-2021
2B7 All pollutants 1990-2021
2B10b HMs, POPs 1990-2021 NH, 2006-2021
2C2 HCB, PCBs 1990-2021 NH, 2004-2009
2C3 PCBs 1990-2021
2C4 All pollutants 1990-2021
2C5 All Pollutants 1990-2010
2C6 Al pollutants NSty
2C7b All Pollutants 1990-2021
2D3a O S e A Pape €O | 19902021
2D3b NH,, HMs, PCBs 1990-2021
2D3c SOx, NHy, AHMs, PCBs 1990-2021
.y NOX, SOx, NHy, PMs, CO, HMs, | (oo
POPs
D30 NOX, SOx, NHHI\B/’ISF,)'\SB’P TSP, BC.CO. [ 19907001
- NOX, SOx, N:ll\gl,lslt?|\p/|8,F> TSP, BC.CO. [ 19905001
2D3h NOX, SOX'H",'\AH; Do TSP GO, 1990-2021
2H1 HMs, PCDD/F, PCBs 1990-2021
2H2 NOX, SOx, NHy, HMs, POPs 1990-2021
2H3 HMs, POPs 1990-2021 NH, 2017-2020
2 PHMs, Cr, Ni, Se, Zn, POPs 1990-2021 NHs 2011-2013
2J All Pollutants 1990-2021
2K MPs, PMs, PCDD/F, PAHs 1990-2021
2L All Pollutants 1990-2021
3B1a SOx, BC, CO, HMs, POPs 1990-2021
3B1b SOx, BC, CO, HMs, POPs 1990-2021
3B2 SOx, BC, CO, HMs, POPs 1990-2021
383 SOx, BC, CO, HMs, POPs 1990-2021
3B4a All Pollutants 1990-2021
3B4d SOx, BC, CO, HMs, POPs 1990-2021
3Bde SOx, BC, CO, HMs, POPs 1990-2021
3B4f All Pollutants 1990-2021
3Bdgi SOx, BC, CO, HMs, POPs 1990-2021
3BAgii SOx, BC, CO, HMs, POPs 1990-2021
3BAgii SOx, BC, CO, HMs, POPs 1990-2021
3Bdgiv SOx, BC, CO, HMs, POPs 1990-2021
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NFR NOT APPLICABLE YEARS NOT OCCURRING YEARS
3B4h Al Pollutants 1990-2021
3Daf NMVOC, SOX‘PTglfé BC, CO, HMs, | 1990-2021 PMs s, PM1o 1990-2021
3Da2a SOx, PMs, HMs, POPs 1990-2021
3Da2b NMVOC, SOX’Jg;’é BC, CO, HMs, | 1990-2021 NOX, NHs 2015-2021
3Da2e NMVOC, SOx, TSP, BC, CO, HMS, | 1600 o001
POPs
3Da3 SOx, TSP, BC, CO, HMs, POPs | 1990-2021
Dt NOx, NMVOC, SOx, PMs, HMs, | 1go0 oo
POPs
3Db NOx, NMVOC, SOx, PMs, HMs, 1990-2021 NHs 1990-2021
POPs
3Dc MPs, BC, HMs, POPs 1990-2021
3Dd Al Pollutants 1990-2021
3De NOx, SOx, PMs, HMs, POPs 1990-2021 NHa 1990-2021
. MPs, PMs, HMs, PCDDIF, PAHS, | 1000 2001
PCBs
3F All Pollutants 1990-2021
3 Al Pollutants 1990-2021
5A NOx, SOx, BC, Pb, Cd, AHMs, POPs | 1990-2021
581 HMs, POPs 1990-2021
582 As, Cu, Ni, Se 2001-2021 Al Pollutants 1990-2021
5C1a Al Pollutants 1990-2021
. 1990-2016, 2017
5C1bi PCBs Joo0- e All Pollutants
5C1bii PCBs 1990-2021
5C1biii Pb 2006-2020
. 1990-2011,
5C1biv All Pollutants 2017
5C1bv NHa 1990-2021
5C1bvi All Pollutants 1990-2021
5C2 All Pollutants 1990-2021
5D1 POPs 1990-2021
5D2 POPs 1990-2021
5D3 All Pollutants 1990-2021
5E NHa 1990-2021
6A Al Pollutants 1990-2021

Main Pollutants: MPs - NOx, NMVOC, SOx, NH;, CO; Particulate Matter: PMs - PM,s, PM;o, TSP, BC; Heavy metals:
HMs —Priority Heavy Metals: PHMs - Pb, Cd, Hg; Additional Heavy metals: AHMs - As, Cr, Cu, Ni, Se, Zn; Persistent
Organic Pollutants: POPs - PCDD/F; Polycyclic Aromatic Hydrocarbons: PAHs - B(a)P, B(b)F, B(k)F, I()P; HCB, PCBs
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CHAPTER 2: KEY TRENDS
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Last update: 15.3.2023

This chapter is concerned with the latest emission estimates for selected pollutants, and analyses the
trends in time series across the main source sectors. The pollutants considered are the NECD pollutants
(SOx as SO2, NOx as NO2, NMVOC, NHs and PMzs), PM1o, black carbon (BC), Carbon monoxide (CO),
the priority metals (lead, cadmium and mercury), Dioxins & Furans (PCDD/PCDF) and Polyaromatic
Hydrocarbons (PAHs), Hexachlorobenzene (HCB) and Polychlorinated biphenyls (PCBs). This chapter
discusses each of the air pollutants separately and provides explanations of the main changes in the
time series.

21 TRENDS IN EMISSIONS OF NECD POLLUTANTS

In Europe, regional air pollution is regulated by a number of protocols under the CLRTAP (Convention
on Long Range Transboundary Air Pollution) under the UNECE (United Nations Economic Commission
for Europe). Additionally, there is EU legislation that mostly mirrors the obligations under the CLRTAP.

The Directive 2001/81/EC on National emissions ceilings (NEC Directive) sets limit values of emissions
of sulphur dioxide (SO2), nitrogen oxides (NOx), volatile organic compounds (VOCs) and
ammonia (NHs).

This Directive was replaced by The New NEC Directive 2284/2016, which sets national emission
reduction commitments for the Member States and the EU for five important air pollutants: NOXx,
NMVOCs, SO2, NHs and for the first time for fine particulate matter (PM25).

211 TRENDS IN EMISSIONS OF NOx

In Figure 2.1 can be seen that emissions of NOx have a constantly decreasing trend and do not exceed
the emission ceilings set up in NEC Directive 2001/81/EC for 2010. Since the year 2005, emissions
decreased by 42 which means the Slovak Republic reached its National Commitment for this pollutant,
set by NEC Directive 2016/22848/EU for the period 2020-2029. Road transport remains the main
contributor to this pollutant throughout the whole time-series and emissions in this subsector are
decreasing only slowly. Sofia protocol of CLRTAP concerning the control of emissions of nitrogen
oxides or their transboundary fluxes was fulfilled.
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Figure 2.1: Total NOx Emissions by Sectors
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2.1.2 TRENDS IN EMISSIONS OF NMVOC

Emissions of NMVOC have a decreasing trend in the whole time-series although the most significant
decrease occurred in the period 1990-2000. The main source of NMVOCs in the Slovak Republic is
residential heating sources, which produced 38% of total NMVOCs emission in 2021. The decrease in
the period 1990-2000 was caused primarily by a decrease in energy demand in the households, which
reconstructed their houses and also an increase in the energy effectiveness of boilers. National
Emission 2010 Ceiling set by NEC Directive 2001/81/EC, as well as Commitment set by new NEC
Directive 2016/2284/EU for the period 2020-2029, were not exceeded (Figure 2.2). Geneva Protocol
of CLRTAP concerning the control of emissions of volatile organic compounds or their transboundary
fluxes, which requires a decrease of VOCs by at least 30 per cent by the year 1999, using 1990 levels
as a basis was also fulfilled.
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Figure 2.2: Total NMVOC Emissions by Sectors
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2.1.3 TRENDS IN EMISSIONS OF SOx

The trends of SOx emissions decreased until 2014 continually. Since 1990 SOx emissions have noticed
a significant decrease due to strict air protective legislation. The downward trend relates also to the
composition of the fuel used in all sectors and related legislative limitations.

In 2015, a substantial increase was recorded. These emissions originated from the source Slovenské
elektrarne (SE). According to records of the NEIS, power plant - ENO 0023 B-block 3 and 4 burned
twice the amount of brown coal than in the previous year 2014. Due to the extensive reconstruction of
blocks B1 B2 ENO (from a report SE), the ENO and K1, K2 were used, which are not abated granules
boilers. Apparently, SE used the last year of special exception (max.20 000 hours of operation from
1.1.2008 to 31.12.2015), for not applying any emission limits and abatement technology. Subsequently,
in 2016, emissions dropped significantly.

Although Energy production was the main contributor in the period 1990-2017, in the year 2018 this
sector was replaced by Metal production.

Emissions of SOx are in compliance with NEC Directive (ceiling for the year 2010, national commitment
for the period 2020-2029 and 2030 onwards) so as with Oslo Protocol on further reduction of sulphur
emissions and Helsinki protocol of CLRTAP on the reduction of sulphur emissions or their
transboundary fluxes at least 30 per cent (Figure 2.3).
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Figure 2.3: Total SOx Emissions by Sectors
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2.1.4 TRENDS IN EMISSIONS OF NH;

The overall trend of emission inventory for ammonia (NHs) from 1990 has a stable decreasing tendency
until 2011. The following years until 2015 show a slight increase and the major driver for this change
was an increase in the number of animals and application of the inorganic N-fertilized into soils (Figure

2.4).
This category is the main polluter of NHs in the whole time series.

As shown in Figure 2.4, the Slovak Republic fulfils both the 2010 emission ceiling set by 2001/81/EC
Directive and national commitment to emission reduction for the period 2020-2029 set by 2016/2284/EU

Directive.
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Figure 2.4: Total NH3; Emissions by Sectors
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2.1.5 TRENDS IN EMISSIONS OF PM,

The emission trend of PM2:s is significantly affected by the emission trend of the category of Residential
heating. This category produced more than 81% of total PMz.s emissions in the Slovak Republic in the
year 2021. Emissions in this category are connected to the energy demand of households, which is
influenced by several conditions, such as climate factors, reconstruction status of buildings etc.

The highest decrease in emissions occurred in the period 1990-2000, since then, emissions are
moderately fluctuating according to conditions connected with the heating season and energy demand
of households (Figure 2.5).

National emission commitments set by the 2016/2284/EU Directive for the period 2020-2029 and after
2030 have been fulfilled.
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Figure 2.5: Total PM, s Emissions by Sectors
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2.2 TRENDS IN EMISSIONS OF PM;; BC AND CO

Similarly to PMzs, emissions of PM1o are strongly connected to the category of Residential heating,
which is the main contributor in the whole time series (Figure 2.6).

Emissions of BC decreased significantly in the period 1990-2000, and since then they are fluctuating
slightly (Figure 2.7). These emissions originate mostly from Residential heating but are emitted in Road
transport considerably, too.

CO emissions have had a stable decreasing trend with slight fluctuation in the last two decades. These
emissions come especially from residential heating.
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Figure 2.6: Total PM;y, Emissions by Sectors
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Figure 2.7: Total BC Emissions by Sectors
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Figure 2.8: Total CO Emissions by Sectors

[kt]

1200
1000

800

600

400

0 = EE RS S EE EEEEEE e N = = —
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

M 1A1 Energy Industries ® 1A2 Manufacturing Industries and Construction
W 1A3 Transport W 1A4, 1A5 Small Combustion
M 1B Fugitive Emissions from Fuels W 2 INDUSTRIAL PROCESSES AND PRODUCT USE
m 3 AGRICULTURE 5 WASTE

50



2.3 TRENDS IN EMISSIONS OF HEAVY METALS

2.3.1 TRENDS IN EMISSIONS OF Pb

In general, the pollutant has a moderately fluctuating trend. In the year 2001, emissions dropped due to
the end of the use of leaded petrol in transport activities. The next significant decrease occurred in 2007
due to stricter legislation and emission limits for large sources. The next decrease was recorded in 2009,
which is connected to the economic crisis.

The main contributor to Pb emissions since 2001 is Iron and Steel production, previously it was Energy
production.

Aarhus protocol of CLRTAP on heavy metals requires that parties do not exceed their base year (1990)
level of emitted heavy metals. The Slovak Republic's emissions did not exceed this level.

Figure 2.9: Total Pb Emissions by Sectors
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2.3.2 TRENDS IN EMISSIONS OF Cd

As shown in Figure 2.10 emissions of Cd has a decreasing trend since 1992. The largest decline
occurred in 2003 when municipal waste incineration facilities installed abatement technologies. Since
2004 the main contributing categories are households heating and the production of paper and pulp,
which both are characteristic of the wide use of biomass as fuel.

There were no exceedances of Aarhus protocols of CLRTAP after the protocol was signed by the Slovak
Republic.
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Figure 2.10: Total Cd Emissions by Sources
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2.3.3 TRENDS IN EMISSIONS OF Hg

The emissions trend of Hg is decreasing in general (Figure 2.11). Since 2009, the emission trend
remains stable.

The main contributor to emissions of Hg was Energy production, mainly municipal waste incineration
with energy recovery until 2006. After this year both Slovak MSW incineration plants installed abatement
technologies to reduce emissions of this pollutant.

No exceedances of the Aarhus protocol were recorded.
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Figure 2.11: Total Hg Emissions by Sources
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24 TREND IN EMISSION OF POPS

The emission inventory of POPs (PCB, DIOX, PAH - benzo(a)pyrene, benzo(k)fluoranthene,
benzo(b)fluoranthene and ideno(1,2,3-cd)pyrene) for the Slovak Republic is elaborated according to
EMEP/EEA Air Pollution Emission Inventory Guidebook 2019 and in compliance with requirements of
the respect of the working group for emission inventory (UNECE Task Force on Emission Inventory).

2.41 TRENDS IN EMISSIONS OF PCDD/PCDF

Emissions of PCDD/F dropped in 2003 and 2006 due to technological improvement of facilities that
combust municipal waste as a fuel to produce energy (Figure 2.12). Since 2006 emissions show a
slightly increasing trend as a result of waste management politics in the Slovak Republic, which prefer
combustion to the landfill of waste.

The main contributors are energy production (includes incineration of municipal waste with energy
recovery) and waste incineration without energy recovery, which includes incineration of industrial and
clinical waste.

There were no exceedances of Aarhus protocols of CLRTAP after the protocol was signed by the Slovak
Republic.
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Figure 2.12: Total PCDD/PCDF Emissions by Sectors
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2.4.2 TRENDS IN EMISSIONS OF PAHS

The decreasing trend of PAHS emission is the most intensive in the period 1990-2000. Since then these
emissions fluctuating slightly. (Figure 2.13).

The emission of PAHSs originated in the sector of households (47%) and metal production (45%) in 2021.

Aarhus protocol of CLRTAP on persistent organic pollutants requires that parties do not exceed their
base year (1990) level of emitted heavy metals. The Slovak Republic's emissions did not exceed this
level.
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Figure 2.13: Total PAHs Emissions by Sectors
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2.4.3 TRENDS IN HCB EMISSIONS

Emissions of HCB are connected to households heating. Figure 2.14 shows a general declining trend
since 1990, although since 1995 the trend is rather fluctuating. It is a result of the number of fuels and
their quality in the sector of households. The main contributing category to the emissions of this pollutant
is MSW incineration with energy recovery in the whole time series.

No exceedances of the Aarhus protocol were recorded.
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Figure 2.14: Total HCB Emissions by Sectors
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2.44 TRENDS IN PCBs EMISSIONS

Emissions of PCB have fluctuating trend due to changes in the Iron and Steel production industry. This
activity is the main contributor to the emission of PCBs and its share of total emissions in 2021 was
80%. (Figure 2.15).

Figure 2.15: Total PCBs Emissions by Sectors
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CHAPTER 3: ENERGY (NFR 1)
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Last update: 15.3.2023

3.1 OVERVIEW OF THE SECTOR ENERGY

The energy sector covers the following subsectors: energy industries (NFR 1A1), stationary combustion
in manufacturing and construction (NFR 1A2), transport (NFR 1A3), small combustion (NFR 1A4), non-
road mobile machinery (NFR 1A5) and fugitive emissions (NFR 1B). The emissions covered by the
energy sector originate from fuel combustion (NFR 1A1, 1A2, 1A3, 1A4 and 1A5) and fugitive emissions
(NFR 1B). These subsectors are further described in the following chapters.

The data sources

a/ NEIS database of stationary large and medium sources providing facility data for nitrogen oxides
(NOx), non-methane volatile organic compounds (NMVOC) sulphur oxides (SOx), ammonia (NH3), total
suspended particles (TSP, PM+o and PM2s are consequently compiled) and carbon monoxide (CO). All
data that comes from the database is considered as T3 methodology. In the year 2021, the system
contained 13 560 large and medium sources.

b/ COPERT 5 model - This methodology is balancing fifteen different emissions including greenhouse
gases from road transport. All data that comes from the model is considered as T3 methodology. A
detailed description is provided in Chapter 3.6.4 Road Transport.

¢/ Estimations based on statistical data and emission factors for air pollutants, heavy metals (HM) and
persistent organic pollutants (POPs). Reported emissions that use this type of activity data are
considered T2 or T1. The overview of categories according to NFR structure and tier level of inventory
is presented in the following Table 3.1.

The inventory of air pollutants except for heavy metals and persistent organic pollutants is performed by
the National emission information system - NEIS. It is a national system of data collection from air
pollution sources and released emissions. The reporting duties are bonded to the national legislative
obligations for air pollution sources to report their annual balances of fuels, emissions and all auxiliary
data necessary for the compilation of final emissions.

The energy subsectors 1A1a, 1A1b, 1A1c, 1A2a, 1A2b, 1A2c, 1A2d, 1A2e, 1A2f, 1A2gviii, 1A3e,
1Ad4ai, 1A4bi, 1A4ci, 1A4cii covers large and medium energy stationary sources of air pollution in the
Slovak Republic.

Table 3.1: Overview of reported categories, tier or notation key used in the energy sector

METHODOLOGY/TIER
NFR | LONGNAME OF CATEGORY No;bz’mggc, NH; PN';':’;’SP BC HM | POPs
ENERGY INDUSTRIES

1A1a Public electricity and heat production T3 T3, NK T3 T3 T2 T2
1A1b Petroleum refining T3 T3 T3 T1 T2,NK | T2, NK
1A1c gﬂnaer‘r‘é?i‘ﬁgzt?{esso"d fuels and other T3 T3 T3 T1 | T2 NK | T2, NK

STATIONARY COMBUSTION IN MANUFACTURING AND CONSTRUCTION
1A2a Iron and steel T3 T3, NK T3 T3 T2 T2
1A2b Non-ferrous metals T3 NK T3 T3 T1 T1, NK
1A2c Chemicals T3 NK T3 T3 T1 T1
1A2d Pulp, Paper and Print T3 T3, NK T3 T3 T2 T2
1A2e Food processing, beverages and tobacco T3 T3 T3 T3 T T1
1A2f Non-metallic minerals T3 T3, NK T3 T3 T1,T2 | T1,T2
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NFR

METHODOLOGY/TIER

LONGNAME OF CATEGORY No;b:lwe/gc, NH; anzifzsp BC HM | POPs
1A2gvii | Mobile Combustion T1 T1 T1 T1 T1,NK | T1, NK
1A2gviii | Other T3 T3 T3 T3 T2 T2

TRANSPORT
1A3ai(i) | International aviation LTO (civil) T3 T3 T3 T3 T1, NK NK
1A3aii(i) | Domestic aviation LTO (civil) T3 T3 T3 T3 T1, NK NK
1A3bi Road transport: Passenger cars T3 T3 T3 T3 T3 T3
1A3bii Road transport: Light duty vehicles T3 T3 T3 T3 T3, NK T3
1A3bii le:):gStransport: Heavy duty vehicles and T3 T T T T3, NK T
1A3biv Road transport: Mopeds & motorcycles T3 T3 T3 T3 T3, NK T3
1A3bv Road transport: Gasoline evaporation T3, NK NK NK NK NK NK
1A3bvi Eg:? transport: Automobile tyre and brake NK NK T T3 T3 NK
1A3bvii Road transport: Automobile road abrasion NK NK T3 NK T3 NK
1A3c Railways T1,T2 T2 T2 T2 T1 T1
1A3di(ii) | International inland waterways T1, NK T1, NK T1, NK T1,NK | T1,NK | T1, NK
1A3dii National navigation (shipping) T1 T1 T1 T1 T1 T1
1A3ei Pipeline transport T3 NK T3 T3 NK NK
1A3eii Other NK NK NK NK NK NK
SMALL COMBUSTION
1A4ai Commercial/institutional: Stationary T3 T3, NK T3 T3 T2 T2
1A4aii Commercial/institutional: Mobile T1 T T T1 T1, NK | T1, NK
1A4bi Residential: Stationary T2 T2 T2 T2 T2 T2
1A4bii Residential: Household and gardening T1 T T T1 T1, NK | T1, NK
1A4ci Agri./Forest./Fish.: Stationary T3 NK T3 T3 T2 T2
1Adcii | Agr/Forest/ Zi;h': Off-road vehicles and 1 T1 T1 T1 | T1,NK | T1, NK
1A4ciii Agri./Forest./Fish.: National fishing NK NK NK NK NK NK
NON-ROAD MOBILE MACHINERY
1A5a Other stationary (including military) T3 T3 T3 T3 T2 T2
1A5b Other, Mobile T1, NK T1, NK T1, NK T1,NK | T1,NK NK
FUGITIVE EMISSIONS
1B1a from solid fuels: Coal mining and handling T2, NK NK T2 NK NK NK
1B1b from solid fuels: Solid fuel transformation T1 T T T1 T1 T1, NK
1B1c Other fugitive emissions from solid fuels NK NK NK NK NK NK
1B2ai from oil: Exploration, production, transport T1, NK NK NK NK NK NK
1B2aiv from oil: Refining / storage NK NK NK NK T1 T1, NK
1B2av Distribution of oil products T1, NK NK NK NK NK NK
1B2b from natural gas T1, NK NK NK NK NK NK
1B2c Venting and flaring T1 NK T1 T1 T1 NK
1B2d S::;;Cl‘ﬁgir:ive emissions from energy NK NK NK NK NK NK
3.2 TRENDS IN THE SECTOR ENERGY

In Table 3.2 below is visible an overall decreasing trend of emissions of the main pollutants since 1990
due to the strict air protection legislation. This, together with the advancements and progress of
abatement systems led to the reduction of air pollutants as a result of the transposition of European
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legislation, continual improvement in the national legislation and the endeavour of the industry to
implement BAT technologies (if the investments are available).

The categories of the energy sector are key categories for most of the main pollutants, heavy metals
and POPs. The most significant categories are 1A1a, which is the key category for NOx, SOx, PMzs,
PM1o, TSP, Pb, Cd, Hg, As, Ni, Se, PCDD/F, HCB and 1A4bi is the key category for NOx, SOx, NMVOC,
PMzs, PM1o, TSP, BC, CO, Cd, Hg, As, Cr, Ni, Zn, PCDD/F, PAHs, HCB and PCBs.

Table 3.2: Overview of emissions in the energy sector

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NHs[kt] | PM,s[kt] | PMs [kt] | TSP [kt] | BC [kt] | CO [kt]
1990 115.6636 | 184.7465 | 128.3135 | 0.5142 | 93.3851 | 98.0758 | 111.9075 | 8.3815 | 948.1925
1995 99.6996 | 110.9283 | 110.3461 | 0.9613 | 482139 | 52.2641 | 61.4957 | 4.6749 | 579.9693
2000 96.0483 92.0456 | 103.3794 | 1.4108 | 40.1475 | 44.2713 | 52.9358 | 3.8207 | 448.1912
2005 92.9020 90.9310 74.7581 | 2.6938 | 33.7608 | 36.5840 | 44.7757 | 4.1381 | 443.4311
2010 75.3547 79.8870 60.3784 | 2.6201 | 24.7657 | 26.8360 | 30.4295 | 3.7609 | 352.5760
2011 66.7575 73.1523 57.8090 | 2.4218 | 22.7825 | 24.7796 | 28.2127 | 3.2583 | 306.8300
2012 64.4991 77.1461 48.9462 | 2.6104 | 24.3961 | 26.4493 | 29.9428 | 3.4640 | 321.3906
2013 55.9686 72.0474 443613 | 24729 | 224039 | 24.4039 | 27.8372 | 3.0962 | 283.7023
2014 52.0665 53.1275 36.4031 | 1.5252 | 14.4749 | 16.1618 | 18.9739 | 2.1492 | 195.1534
2015 54.3017 63.6003 57.7000 | 2.0655 | 18.8889 | 20.6743 | 23.6980 | 2.6596 | 238.4522
2016 50.7350 65.5855 16.1358 | 2.3680 | 19.2900 | 21.0487 | 23.9850 | 2.6347 | 246.2610
2017 49.3824 66.0234 16.3242 | 2.2598 | 19.7308 | 21.4305 | 24.3677 | 2.6781 | 249.0327
2018 47.5431 55.6578 10.9316 | 1.8679 | 15.8103 | 17.3640 | 19.9907 | 2.2027 | 200.8891
2019 45.3341 57.0588 7.9800 | 1.9924 | 16.4728 | 18.0041 | 20.6036 | 2.2459 | 209.5740
2020 43.1027 53.5636 6.6467 | 1.9553 | 16.0270 | 17.3286 | 19.5538 | 2.1443 | 206.3195
2021 44.2677 58.7659 6.6342 | 21539 | 17.2924 | 18.7463 | 21.2356 | 2.3010 | 228.3567
1990/2021 | -62% -68% -95% 319% -81% -81% -81% -73% -76%
2020/2021 3% 10% 0% 10% 8% 8% 9% 7% 1%
YEAR Pb [t] cd ] Hg [t] As [t] crlt Cult] Ni [t] Se [t] Zn[t]
1990 33.5280 1.0393 15250 | 27404 | 45626 | 8.9047 | 6.0715 | 5.3972 | 20.5838
1995 27.8193 0.8486 1.0370 | 1.4709 | 25160 | 59549 | 2.7588 | 2.8147 | 12.1861
2000 26.3002 1.0682 11690 | 1.5101 | 21461 | 4.8022 | 1.4681 | 2.8839 | 10.7872
2005 10.7295 0.7357 06819 | 1.0917 | 23052 | 67090 | 1.3434 | 29006 | 13.7110
2010 3.0785 0.5177 04202 | 08212 | 22176 | 69664 | 15231 | 22805 | 14.0933
2011 2.8886 0.4969 04142 | 06471 | 20700 | 65807 | 1.3121 | 1.6974 | 13.9705
2012 2.8935 0.5409 0.3807 | 05570 | 2.1547 | 6.9217 | 1.0681 | 1.4619 | 15.6693
2013 2.8298 0.5303 0.3722 | 05000 | 2.0759 | 6.8369 | 1.0380 | 1.2817 | 15.6878
2014 2.6045 0.3956 0.3472 | 04338 | 1.6678 | 6.8350 | 0.9533 | 1.0624 | 13.4012
2015 2.9191 0.4950 0.3654 | 0.5063 | 2.0099 | 7.5106 | 1.1594 | 1.2530 | 15.8004
2016 2.8100 0.4894 0.3486 | 03534 | 1.9637 | 7.9221 | 09811 | 07316 | 15.3787
2017 2.8026 0.4958 0.3569 | 0.3394 | 1.9699 | 7.7140 | 09426 | 06703 | 16.0009
2018 2.6943 0.4132 0.3387 | 02054 | 1.7628 | 81980 | 0.9041 | 0.6046 | 14.1645
2019 2.6772 0.4360 0.3414 | 02019 | 17970 | 83321 | 08575 | 05769 | 14.8038
2020 2.4776 0.4401 0.3478 | 02936 | 1.7224 | 7.5174 | 0.8224 | 05578 | 14.3114
2021 2.7282 0.4662 0.3613 | 02902 | 1.9052 | 80382 | 09241 | 05150 | 15.2554
1990/2021 -92% -55% -76% -89% -58% 10% -85% -90% -26%
2020/2021 10% 6% 4% 1% 1% 7% 12% -8% 7%
YEAR [Z?_':}g’g] B(aP[t] | BLF[] | BKF[ | 10P[H PAHs [t] HCB [kg] | PCB [kg]
1990 657.4855 | 14.1090 | 10.6066 | 6.1034 7.3751 38.6298 14.8015 5.1860
1995 580.6180 | 7.0765 5.4130 3.0944 3.6805 19.6863 5.0477 3.3486
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YEAR [';‘f_?g’g] B@aP[t] | BOF[] | BIFL | I0P It PAHs[t] | HCBI[kg] | PCB [kg]
2000 7921340 | 56805 | 44263 | 24455 | 29534 15.9047 4.6289 3.1525
2005 282.9562 | 64586 | 4.8957 | 26880 | 3.3802 17.8101 3.1892 19143
2010 216048 | 62769 | 4.8265 | 26105 | 3.2937 174717 31119 19139
2011 244326 | 58970 | 45826 | 24548 | 3.1007 16.2779 3.0625 2.0228
2012 260526 | 64043 | 49857 | 26591 | 3.3749 17.6005 3.1709 1.7980
2013 325775 | 6.0057 | 47671 | 25047 | 3.1784 16.8033 3.2638 18536
2014 216005 | 37258 | 3.1359 | 1.6004 | 1.979% 105936 2.8255 19577
2015 219646 | 50492 | 41284 | 21369 | 2.6948 141713 3.0619 1.9592
2016 236900 | 53946 | 43771 | 22975 | 2.8935 15.1213 2.7809 2.0534
2017 244063 | 53813 | 44677 | 22816 | 2.9329 15.2473 3.6607 21618
2018 241369 | 42770 | 36415 | 18470 | 2.3546 12.2658 3.0989 21742
2019 242365 | 44870 | 37959 | 1.9281 | 24855 12.8262 3.1220 21603
2020 220699 | 44211 | 37168 | 18853 | 24657 12.6041 2.9998 2.0578
2021 275915 | 48303 | 4.0494 | 20784 | 26817 13.7277 2.9186 2.0222
1990/2021 -96% -66% -62% -66% -64% -64% -80% 61%
2020/2021 25% 9% 9% 10% 9% 9% -3% 2%

The share of the categories of emissions of the particular pollutants in the energy sector is shown in
Figure 3.1 below.

Transport categories are the main contributor to NOx emissions, especially category 1A3bi (Passenger
cars) with a share of 22% of emissions in the energy sector in 2021 (Figure 3.1). Emissions in these
categories decrease slowly.

Emissions of NMVOC are emitted mostly by the category 1A4bi (Residential: Stationary). In 2021, it
was 59% of all NMVOC emissions in the energy sector and almost 38% of the total emissions of this
pollutant (Figure 3.1). Emission is relatively stable, with only slight fluctuation since 2005.

SOx emissions are mainly emitted by category 1A1a (27% in 2021) in the energy sector (Figure 3.1).
This category shows an overall decreasing trend except for the year 2015. The increase in 2015 and
the drop in 2016 were caused by one source of Slovak power plants (Table 3.2). This increase was in
ENO A K1, K2 — granulated boiler: higher deployment of not abated ENO B3.4 blocks during the
extensive reconstruction of ENO B1.2 blocks (from the SE annual report). The source according to the
NEIS database burned double the amount of brown coal as in the previous year 2014.

Residential heating is the main contributor to emissions of PMz2s, PM1o and TSP. From Table 3.2 is clear
that emissions of PM2s (the trend for PM1o and TSP is very similar) show a decreasing trend since 1990
although since 2005 emissions in this category are relatively stable. In 2021 this category contributed
almost 87% of total emissions of PMzs (Figure 3.1).

CO emissions are emitted mostly by residential heating and road transport (Figure 3.1).

Until 2005, the main contributor to emissions of Pb was the incineration of municipal waste with energy
recovery allocated in category 1A1a. Reconstruction of both MSW incineration plants led to a significant
decrease in emissions. The decrease in Pb emission from road transport in 2000 was caused by the
ban on lead addition to fuels. Since 2006 the main contributor to these emissions is category 1A2a.

Emissions of Cd decreased only slightly in this sector since 1990. Similar to Pb emissions, MSW
incineration plants contributed significantly to its emissions until 2005 (Table 3.2). Since then,
combustion activities in iron and steel production and households heating have become important.

The amount of emissions of PCDD/F emitted into the air in the Slovak Republic is affected mostly by
MSW incineration plants. Since reconstruction, both plants reduced emissions of this pollutant
significantly. Category 1A1a is the main contributor to emissions of PCBs in the whole time series
(Figure 3.1). In 2021, 60% of emissions of PCB were emitted by this category in the energy sector.
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PAHs and HCB emissions are emitted mostly by residential heating. The emission trend of these
pollutants is slightly decreasing in the energy sector since 2005 (Figure 3.1).

Figure 3.1: Share of the categories on emissions of the particular pollutants in the energy sector in 2021
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3.3 RECALCULATIONS, IMPROVEMENTS AND IMPLEMENTATION OF
RECOMMENDATIONS

The energy sector undertakes continuing improvements. In submission 2023, the emissions of heavy
metals and POPs were calculated at the Tier 2 level for categories 1A1c, 1A2a, 1A2d and 1A2gviii.
The data (fuel, technology and specific information) is compiled in the NEIS database, therefore these
detailed methodologies could be used focused on the combinations of the main installation types/fuels
used in our country. Emission factors used for the calculation of emissions of heavy metals and POPs
are default EF from EMEP/EEA GB2o19, expert estimation and special source (1A2a, 1A2d and
1A2gviii).

The detailed analysis of the allocation of sources to the NFR categories across the whole NEIS database
is planned for the next period, as it was identified that some sources might be allocated incorrectly within
the database.

3.4 ENERGY INDUSTRIES (NFR 1A1)

3.41 OVERVIEW

The category energy industries 1A1 covers the following subcategories: Public Electricity and Heat
Production (1A1a), Petroleum Refining (1A1b) and Manufacture of Solid Fuels and Other Energy
Industries (1A1c). These subcategories are further described in the following chapters.

Energy industries are a substantial contributor to most air pollutants. The category 1A1a, which includes
also municipal waste incineration with energy utilization contributes to most main pollutants, heavy
metals and POPs. Shares of emissions of main pollutants in particular subcategories are shown in
Figure 3.2.

Figure 3.2: Share of emissions of the main pollutants in 1A1 in 2021
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3.4.2 PUBLIC ELECTRICITY AND HEAT PRODUCTION (NFR 1A1A)

3.4.2.1 Overview

This activity covers emissions from combustion plants as point sources. The emissions considered in
this activity are released by a controlled combustion process (boiler emissions, furnace emissions,
emissions from gas turbines or stationary engines) and are mainly characterised by the types of fuels
used. Activities listed within this category are shown in Table 3.3.

This category includes the power installations for the production of electricity and heat and the combined
heat-power installations (CHP). The emissions from the combustion of municipal waste are included
because of the energy recovery from the combustion process.

Table 3.3: Activities according to national categorization included in 1A1a
CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. | SPECIFICATION FOR

AS AMENDED: SOURCES

1.1. Technological units containing combustion plants, including gas turbines and stationary LARGE S., NACE: 35.1;
piston engines, with an installed total rated thermal input in MW 35.2; 35.3

5.1. Waste incineration plants (with the specification for MWI) combustion

a) combustion of hazardous waste with a projected capacity in tonnes /day
b) combustion of non-hazardous waste with a capacity in tonnes /hour

This category is key for emissions of NOx, SOx, PMzs, PM1o, TSP, Pb, Cd, Hg, As, Ni, Se, PCDD/F and
HCB. From emission data is a visible increase in 2015 and a drop in 2016, the most significant in SOx.
This annual fluctuation is caused by one source of Slovak power plants. This increase was in ENO A
K1, K2 — granulated boiler: higher deployment of not abated ENO B3.4 blocks during the extensive
reconstruction of ENO B1.2 blocks (from the SE annual report). The source according to the NEIS
database burned double the amount of brown coal as in the previous year 2014.

The source took advantage of the last year of the special survival regime (maximum 20 000 hours of
operation from 1.1.2008 to 31.12.2015) during which they did not apply any Emission Limits. From
1.1.2016, such devices can only be operated if they are applied to new equipment to comply with
national legislation, so the expected significant reduction in SOx emissions was visible in 2016
emissions. The decline was continuing during 2021.

Emission of heavy metals and POPs decreased most significantly after the year 2005. This decrease is
connected mainly to the reconstruction of MSW incineration plants which use waste to produce
electricity and heat for households and other companies using the CHP system.

The emission data of air pollutants is presented in Table 3.4. The emissions originating from MSW
incineration with energy utilisation are described in Chapter 6.6.2.

Table 3.4: Overview of emissions in the category 1A1a

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NHs[kt] | PMzs[kt] | PM [kt] | TSP [kt] | BC [kt] | CO [kt]
1990 20.8652 0.1699 60.6572 NO 5.0981 6.1196 | 8.1175 | 0.1458 | 2.6616
1995 20.9769 0.1708 60.9819 NO 5.1254 6.1524 | 81609 | 0.1221 | 2.6759
2000 26.3778 0.1559 58.8624 NO 6.3197 75860 | 10.0625 | 0.1167 | 2.6729
2005 15.2963 0.1529 51.9931 NO 7.2630 7.8104 | 11.7351 | 0.1376 | 2.3064
2010 9.5278 0.1612 43.1548 NO 0.4317 0.5171 0.6571 | 0.0117 | 1.6932
2011 9.7997 0.1676 45.1935 NO 0.5053 0.5963 | 0.7224 | 0.0140 | 1.6207
2012 8.9735 0.1799 39.3491 NO 0.4601 05735 | 0.7016 | 0.0134 | 1.7577
2013 7.8687 0.1766 36.1728 NO 0.3722 0.4683 | 0.6452 | 0.0110 | 1.8626
2014 7.0565 0.1678 29.2536 NO 0.3507 04282 | 05545 | 0.0105 | 1.6862
2015 6.5387 0.1702 50.8989 | 0.0148 | 0.4611 0.5645 | 0.7051 | 0.0138 | 1.6742
2016 4.2010 0.1530 9.2366 | 0.0202 | 0.2072 0.2494 | 0.3018 | 0.0062 | 2.1715
2017 3.8701 0.1504 8.6485 | 0.0194 | 0.1494 0.1796 | 0.2277 | 0.0044 | 1.7777
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YEAR NOx [kf] | NMVOC [kt] | SOx [kt] | NH; [kt] | PM,s[kt] | PMs [kt] | TSP [kt] | BC [kf] | CO [kt]
2018 3.6499 0.1438 44968 | NO 01168 | 01363 | 0.1675 | 0.0035 | 1.5783
2019 3.3581 0.1324 23546 | 0.0000 | 01388 | 0.1499 | 01774 | 0.0042 | 1.4240
2020 28764 0.1157 18447 | NO 01375 | 041541 | 0.1861 | 0.0042 | 1.4527
2021 2.6306 0.1145 18073 | NO 01312 | 041412 | 0.1586 | 0.0041 | 1.8778
199012021 | -87% -33% -97% ; 97% -98% 98% | o1% | -29%
2020/2021 9% 1% 2% ; -5% 8% 15% 2% | 29%
YEAR Pb [1] cdrt Hg [t] As [ cri curt Ni[] | Ser] | zn[f
1990 202283 | 08051 | 07982 | 18694 | 09755 | 0.7200 | 3.7652 | 4.5097 | 64920
1995 172850 | 06299 | 05854 | 1.0287 | 04644 | 03311 | 11505 | 21493 | 2.8929
2000 236356 | 08378 | 07612 | 11790 | 04879 | 03380 | 06368 | 2.2341 | 2.8657
2005 83951 | 03408 | 03521 | 08599 | 04594 | 03455 | 06014 | 2.2145 | 3.0403
2010 06700 | 00816 | 01200 | 06125 | 03975 | 02142 | 05787 | 18528 | 1.6634
2011 04660 | 00573 | 00906 | 04206 | 02746 | 01480 | 03964 | 12503 | 1.1252
2012 03876 | 00474 | 00739 | 03430 | 02262 | 01406 | 03468 | 1.0079 | 1.0820
2013 03284 | 00402 | 00622 | 02859 | 0.1901 | 04217 | 02749 | 0.8293 | 0.8960
2014 02664 | 00332 | 00510 | 02274 | 0.1530 | 01048 | 02116 | 0.6527 | 0.7836
2015 03366 | 00410 | 00629 | 02886 | 0.1935 | 01225 | 02624 | 0.8270 | 0.9611
2016 01531 | 00202 | 00314 | 01285 | 00875 | 00593 | 01266 | 0.3688 | 0.4705
2017 01247 | 00172 | 00269 | 01040 | 00713 | 00508 | 00956 | 0.3005 | 0.4123
2018 0.0883 | 00131 | 00206 | 00706 | 00498 | 00402 | 00685 | 0.2006 | 0.3379
2019 00878 | 00130 | 00204 | 00696 | 00492 | 00363 | 00688 | 0.1946 | 0.2949
2020 00851 | 00125 | 00197 | 00667 | 00473 | 00328 | 00654 | 01825 | 0.2624
2021 0.0645 | 00100 | 00157 | 00474 | 00350 | 00333 | 00497 | 01229 | 0.2864
1990/2021 | -100% -99% -98% -97% -96% -95% 99% | 97% | -96%
202012021 | -24% -20% -20% -29% -26% 2% 24% | 33% | 9%
YEAR [';??r'é’c';] B@P[t] | BOF[ | BKF[ | I0P[]l | PAHs[f] | HCB[kg] | PCBs [kg]
1990 629.9986 | 0.0009 0.0056 0.0045 0.0004 0.0114 1.2586 0.9524
1995 558.3478 | 0.0007 0.0029 0.0024 0.0002 0.0062 0.7397 0.8447
2000 7714119 | 0.0010 0.0032 0.0026 0.0002 0.0070 0.8788 11673
2005 258.9174 | 0.0009 0.0031 0.0025 0.0002 0.0067 0.8285 1.0241
2010 12775 0.0009 0.0024 0.0020 0.0002 0.0055 0.7183 10174
2011 11418 0.0009 0.0019 0.0016 0.0001 0.0045 0.6347 1.0820
2012 10121 0.0008 0.0016 0.0013 0.0001 0.0038 0.5484 0.9570
2013 0.9664 0.0008 0.0014 0.0012 0.0001 0.0035 0.5182 0.9621
2014 10167 0.0009 0.0013 0.0012 0.0001 0.0034 05478 11231
2015 1.0480 0.0009 0.0014 0.0012 0.0001 0.0036 0.5547 1.0641
2016 0.9087 0.0009 0.0010 0.0009 0.0000 0.0030 0.5020 11477
2017 0.9314 0.0010 0.0010 0.0010 0.0000 0.0030 0.5206 1.2201
2018 0.9450 0.0010 0.0010 0.0009 0.0000 0.0030 0.5301 13018
2019 0.9357 0.0010 0.0010 0.0009 0.0000 0.0029 0.5225 1.2882
2020 0.9048 0.0010 0.0009 0.0009 0.0000 0.0028 0.5022 12429
2021 0.8785 0.0010 0.0009 0.0008 0.0000 0.0027 0.4864 12228
1990/2021 -100% 8% -85% -82% -94% 7% 61% 28%
2020/2021 3% 2% 6% 6% -25% -5% -3% 2%

An overview of activity data (energy consumption) for this source category is in Table 3.5 below.
Incineration of MSW is included in biomass (biomass fraction) or other fuels (non-biomass fraction).
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Table 3.5: Overview of activity data in the category 1A1a

YEAR LIQUID FUELS | SOLID FUELS | GASEOUS FUELS BIOMASS | OTHER FUELS
[TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV]
1990 386.37 67 039.83 36 381.46 NO NO
1995 368.67 67 608.67 36 386.08 NO NO
2000 443.21 65 432.41 34 459.25 NO 1096.91
2005 393.28 65 937.71 25 852.54 77.70 1700.25
2010 471.08 48 138.63 20 379.21 2385.24 1693.49
2011 430.75 46 672.38 25 678.60 2869.79 1833.47
2012 522.43 44 238.33 23 100.57 3841.03 1619.98
2013 343.39 41 156.77 19 585.56 4 388.67 1900.12
2014 210.28 37 326.16 12 489.39 4567.79 2243.08
2015 225.52 38 769.06 13 854.96 4 995.70 2 096.86
2016 291.55 36 753.64 13 274.54 4271.98 224423
2017 132.43 37 815.53 13 709.93 3875.10 2391.67
2018 112.58 35 175.81 14 600.15 4138.96 2504.49
2019 114.58 28 330.00 21 959.76 4 050.06 2 265.37
2020 72.16 21 365.92 26 783.40 3751.43 2212.09
2021 56.82 20 398.62 32704.33 482617 2162.16
1990/2021 -85% -70% 10% - -
2020/2021 21% -5% 22% 29% 2%

3.4.2.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from

2005 to 2021.

The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of IEF for each pollutant for the period 2000-2004 (Table 3.6).

Emissions of NHs are recorded only for the last four years. Emission presence is linked with the usage
of DENOX abatements technologies.

Table 3.6: Emission factors for calculation of historical years

NOx NMVOC PM; 5 PMy,
[g/tGJ] [g/tGJ] SOx [g/tGJ] TSP [g/tGJ] [% of TSP] [% of TSP] CO [g/tGJ]
EF 201 1.64 584.32 78.2 63% 75% 25.64

The emissions of heavy metals and POPs are calculated at the Tier 2 level. The activity data (fuels,
types of combustion plants and other specific information) is compiled in the NEIS database, therefore
these detailed methodologies could be used focused on the combinations of the main installation
types/fuels used in our country. Emission factors used for the calculation of heavy metals and POPs are
default EF from EMEP/EEA GB2o19 (Table 3.7).
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The annual emission is determined by activity data and an emission factor:

E

pollutant = Z EFtechnolugy/pollutant X Aproduction/technology

Where:

Epoiutant = annual emission of pollutant,

EF technologymoiutant = technology-specific emission factor

Aproductionttechnology = activity data (country’s fuel usage and installed combustion technology).

Table 3.7: Emission factors for heavy metals and POPs in the category 1A1a

TYPE OF FUEL HEAVY FUEL OIL LIGHT FUEL OIL HARD COAL
T2 UNIT DRY BOTTOM GAS STATIONARY | DRY BOTTOM FLUID BED
BOILER TURBINES ENGINES BOILER BOILER
Pb [mg/GJ] 4.56 0.0069 4.07 7.3 7.3
Cd [mg/GJ] 1.2 0.0012 1.36 0.9 0.9
Hg [mg/GJ] 0.341 0.053 1.36 1.4 1.4
As [mg/GJ] 3.98 0.0023 1.81 71 71
Cr [mg/GJ] 2.55 0.28 1.36 4.5 4.5
Cu [mg/GJ] 5.31 0.17 2.72 7.8 9
Ni [mg/GJ] 255 0.0023 1.36 7.9 4.9
Se [mg/GJ] 2.06 0.0023 6.79 23 23
Zn [mg/GJ] 87.8 0.44 1.81 19 90
PCDD/F [ng I-TEQ/GJ] 2.5 NE 0.99 10 10
B(a)P [ug/GJ] NE NE 0.116 0.7 0.7
B(b)F [ug/GJ] 45 NE 0.502 37 37
B(k)F [ug/GJ] 45 NE 0.0987 29 29
()P [ug/GJ] 6.92 NE 0.187 1.1 1.1
PAHs [ug/GJ] 15.92 NE 0.9037 67.8 67.8
HCB [ug/GJ] NE NE 0.22 6.7 6.7
PCBs [ng/GJ] NE NE 0.13 3.3 3.3
TYPE OF FUEL BROWN COAL GASEOUS FUELS BIOMASS
2 uNT | BoTom | FLUDEED | gorroy | GAS | STATIONARY | gorroy
BOILER BOILER BOILER
Pb [mg/GJ] 15 15 0.0015 0.0015 0.04 20.6
Cd [mg/GJ] 1.8 1.8 0.00025 0.00025 0.003 1.76
Hg [mg/GJ] 2.9 2.9 0.1 0.1 0.1 1.51
As [mg/GJ] 14.3 14.3 0.12 0.12 0.05 9.46
Cr [mg/GJ] 9.1 9.1 0.00076 0.00076 0.05 9.03
Cu [mg/GJ] 1 1 0.000076 0.000076 0.01 211
Ni [mg/GJ] 9.7 9.7 0.00051 0.0051 0.05 14.2
Se [mg/GJ] 45 45 0.0112 0.0112 0.2 1.2
Zn [mg/GJ] 8.8 8.8 0.0015 0.0015 2.91 181
PCDD/F [ng I-TEQ/GJ] 10 10 0.5 NE 0.57 50
B(a)P [ug/GJ] 1.3 1.3 0.56 0.56 1.2 1.12
B(b)F [ug/GJ] 37 37 0.84 1.58 9 0.043
B(k)F [ug/GJ] 29 29 0.84 1.11 1.7 0.0155
()P [ug/GJ] 2.1 2.1 0.84 8.36 1.8 0.0374
PAHs [ug/GJ] 69.4 69.4 3.08 11.61 13.7 1.2159
HCB [ug/GJ] 6.7 6.7 NE NE NE 5
PCBs [ng/GJ] 3.3 3.3 NE NE NE 3.5
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BC emissions were estimated in this submission based on total PM2.s emissions — using corrected EF
for BC (EMEP/EEA GB2o19) (Table 3.8). The calculated BC emission values are presented in Table 3.4.

Table 3.8: Emission factors for calculation of BC emissions

EF UNIT HEAYYFUEL | GasolL | HARDCOAL | BROWNCOAL | ®R5E0US | Biomass
TSP [9/GJ] 35 7 1 1 1 172
PMio [g/GJ] 25 3 8 8 1 155
PM,.5 [g/GJ] 19 1 3 3 1 133
BC | [%of PMy 6% 34% 2% 1% 3% 3%

3.4.2.3 Completeness

Emissions are well covered. Ammonia emissions in this category do not occur until 2014 and then in
2018 and 2021.

3.4.2.4 Source-specific recalculations

The recalculations were made based on changes in activity data and correction of abatement efficiency
calculation. The results of the recalculations are in Table 3.9.

Table 3.9: Previous and revised emissions in the category 1A1a

VEAR BC [kt] Pb [t] cdt
PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE

1990 | 0.1450 0.1458 0% 20.2659 | 20.2283 0% 0.8097 0.8051 1%
1991 | 0.1433 0.1439 0% 19.9837 | 19.9526 0% 0.7741 0.7703 0%
1992 | 0.1400 0.1404 0% 20.0388 | 20.0126 0% 0.7552 0.7520 0%
1993 | 0.1353 0.1355 0% 212767 | 21.2544 0% 0.7801 0.7774 0%
1994 | 0.1291 0.1291 0% 18.5732 | 18.5536 0% 0.6807 0.6783 0%
1995 | 0.1225 0.1221 0% 17.3038 | 17.2859 0% 0.6321 0.6299 0%
1996 | 0.1127 0.1118 1% 16.9750 | 16.9573 0% 0.6196 0.6175 0%
1997 | 0.1075 0.1062 1% 18.4085 | 18.3912 0% 0.6641 0.6620 0%
1998 | 0.1019 0.1002 2% 204546 | 20.4373 0% 0.7306 0.7285 0%
1999 | 0.0985 0.0964 2% 19.8927 | 19.8746 0% 0.7143 0.7121 0%
2000 | 0.1172 0.1167 0% 23.6536 | 23.6356 0% 0.8400 0.8378 0%
2001 | 0.1111 0.1000 -10% 152719 | 15.2543 0% 0.5760 0.5741 0%
2002 | 0.0923 0.0817 1% 17.9828 | 17.9653 0% 0.6573 0.6554 0%
2003 | 0.0883 0.0880 0% 7.4029 7.4008 0% 0.3152 0.3150 0%
2004 | 0.0867 0.0863 1% 8.0484 8.0494 0% 0.3318 0.3319 0%
2005 | 0.1379 0.1376 0% 8.4010 8.3951 0% 0.3416 0.3408 0%
2006 | 0.0989 0.0988 0% 0.7112 0.7050 1% 0.0888 0.0881 1%
2007 | 0.0142 0.0142 0% 0.6476 0.6435 1% 0.0805 0.0800 1%
2008 | 0.0121 0.0121 0% 0.7565 0.6853 9% 0.0931 0.0845 9%
2009 | 0.0112 0.0112 0% 0.7246 0.6258 -14% 0.0891 0.0773 -13%
2010 | 0.0117 0.0117 0% 0.9589 0.6700 -30% 0.1158 0.0816 -30%
2011 | 0.0140 0.0140 0% 0.9287 0.4660 -50% 0.1118 0.0573 -49%
2012 | 0.0134 0.0134 0% 0.9816 0.3876 61% 0.1167 0.0474 -59%
2013 | 0.0110 0.0110 0% 1.0120 0.3284 -68% 0.1193 0.0402 -66%
2014 | 0.0105 0.0105 0% 0.9447 0.2664 72% 0.1112 0.0332 70%
2015 | 0.0138 0.0138 0% 0.9692 0.3366 -65% 0.1136 0.0410 -64%
2016 | 0.0062 0.0062 0% 1.0038 0.1531 -85% 0.1184 0.0202 -83%
2017 | 0.0044 0.0044 0% 1.0204 0.1247 -88% 0.1208 0.0172 -86%
2018 | 0.0035 0.0035 0% 0.9727 0.0883 91% 0.1149 0.0131 -89%
2019 | 0.0042 0.0042 0% 0.8317 0.0878 -89% 0.0979 0.0130 -87%
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VEAR BC [ki] Pb [t] cd ]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2020 | 0.0042 0.0042 0% 0.6711 0.0851 -87% 0.0789 0.0125 -84%
VEAR Hg [t] As [t] crt]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.8053 0.7982 1% 1.9056 1.8694 2% 0.9986 0.9755 2%
1991 0.7520 0.7461 1% 1.6355 1.6057 2% 0.8269 0.8079 2%
1992 | 0.7183 0.7134 1% 1.4314 1.4065 2% 0.6940 0.6780 2%
1993 | 0.7255 0.7213 1% 1.3036 1.2824 2% 0.5967 0.5832 2%
1994 | 0.6342 0.6305 1% 1.1400 1.1214 2% 0.5220 0.5101 2%
1995 | 0.5887 0.5854 1% 1.0457 1.0287 2% 0.4753 0.4644 2%
1996 | 0.5783 0.5749 1% 1.0272 1.0104 2% 0.4670 0.4562 2%
1997 | 0.6134 0.6102 1% 1.0354 1.0190 2% 0.4557 0.4452 2%
1998 | 0.6685 0.6652 0% 1.0760 1.0596 2% 0.4583 0.4478 2%
1999 | 0.6577 0.6544 1% 1.0885 1.0714 2% 0.4729 0.4619 2%
2000 | 0.7647 0.7612 0% 1.1965 1.1790 1% 0.4990 0.4879 2%
2001 0.5582 0.5557 0% 1.1318 1.1180 1% 0.5549 0.5452 2%
2002 | 0.6173 0.6147 0% 1.1097 1.0959 1% 0.5094 0.4998 2%
2003 | 0.3389 0.3385 0% 0.9144 0.9123 0% 0.5053 0.5040 0%
2004 | 0.3477 0.3478 0% 0.8770 0.8777 0% 0.4740 0.4745 0%
2005 | 0.3533 0.3521 0% 0.8657 0.8599 1% 0.4631 0.4594 1%
2006 | 0.1426 0.1413 1% 0.6765 0.6704 1% 0.4314 0.4276 1%
2007 | 0.1294 0.1284 1% 0.6137 0.6094 1% 0.3919 0.3894 1%
2008 | 0.1488 0.1351 -9% 0.7120 0.6443 -10% 0.4562 0.4130 9%
2009 | 0.1427 0.1237 -13% 0.6771 0.5839 -14% 0.4350 0.3755 -14%
2010 | 0.1829 0.1290 -30% 0.8791 0.6125 -30% 0.5695 0.3975 -30%
2011 0.1766 0.0906 -49% 0.8446 0.4206 -50% 0.5489 0.2746 -50%
2012 | 0.1816 0.0739 -59% 0.8772 0.3430 61% 0.5750 0.2262 61%
2013 | 0.1841 0.0622 -66% 0.8923 0.2859 -68% 0.5888 0.1901 -68%
2014 | 0.1698 0.0510 -70% 0.8220 0.2274 72% 0.5465 0.1530 72%
2015 | 0.1736 0.0629 -64% 0.8419 0.2886 -66% 0.5600 0.1935 -65%
2016 | 0.1813 0.0314 -83% 0.8777 0.1285 -85% 0.5820 0.0875 -85%
2017 | 0.1864 0.0269 -86% 0.8991 0.1040 -88% 0.5942 0.0713 -88%
2018 | 0.1761 0.0206 -88% 0.8473 0.0706 -92% 0.5631 0.0498 91%
2019 | 0.1512 0.0204 -86% 0.7171 0.0696 -90% 0.4783 0.0492 -90%
2020 | 0.1228 0.0197 -84% 0.5722 0.0667 -88% 0.3831 0.0473 -88%
VEAR Cu ] Ni [t] Se [t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.7557 0.7200 5% 3.8036 3.7652 1% 4.7152 4.5997 2%
1991 0.6231 0.5936 5% 3.0347 3.0029 1% 3.8811 3.7860 2%
1992 | 0.5197 0.4950 5% 2.3997 2.3731 1% 3.2339 3.1547 2%
1993 | 0.4429 0.4218 5% 1.8872 1.8645 1% 2.7525 2.6850 2%
1994 | 0.3852 0.3666 -5% 1.4789 1.4590 1% 2.4156 2.3563 2%
1995 | 0.3481 0.3311 5% 1.1687 1.1505 2% 2.2034 2.1493 2%
1996 | 0.3396 0.3227 5% 0.9614 0.9434 2% 2.1730 2.1196 2%
1997 | 0.3288 0.3123 5% 0.8012 0.7836 2% 2.1095 2.0577 2%
1998 | 0.3285 0.3120 5% 0.7009 0.6834 3% 2.1090 2.0572 2%
1999 | 0.3386 0.3213 5% 0.6535 0.6352 3% 2.1895 2.1356 2%
2000 | 0.3550 0.3380 5% 0.6553 0.6368 -3% 2.2904 2.2341 2%
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YEAR Cu[t] Ni [t] Se [t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2001 0.3576 0.3398 -5% 0.6787 0.6627 2% 2.6290 2.5923 1%
2002 | 0.3364 0.3190 -5% 0.6036 0.5876 -3% 2.3787 2.3433 1%
2003 | 0.3613 0.3540 -2% 0.6812 0.6772 1% 2.4552 2.4480 0%
2004 | 0.3446 0.3384 -2% 0.6303 0.6282 0% 2.2902 2.2920 0%
2005 | 0.3515 0.3455 2% 0.6076 0.6014 1% 2.2330 2.2145 1%
2006 | 0.3537 0.3476 2% 0.6101 0.6036 1% 2.1299 2.1105 1%
2007 | 0.2949 0.2910 1% 0.5185 0.5142 1% 1.9261 1.9130 1%
2008 | 0.3090 0.2783 -10% 0.5989 0.5419 -10% 2.2197 2.0082 -10%
2009 | 0.2384 0.2062 -14% 0.6025 0.5205 -14% 2.0930 1.8044 -14%
2010 | 0.3056 0.2142 -30% 0.8280 0.5787 -30% 2.6609 1.8528 -30%
2011 0.2927 0.1480 -49% 0.7896 0.3964 -50% 2.5322 1.2593 -50%
2012 | 0.3538 0.1406 -60% 0.8784 0.3468 61% 2.5823 1.0079 61%
2013 | 0.3717 0.1217 -67% 0.8462 0.2749 -68% 2.5953 0.8293 -68%
2014 | 0.3670 0.1048 1% 0.7469 0.2116 72% 2.3685 0.6527 72%
2015 | 0.3492 0.1225 -65% 0.7535 0.2624 -65% 2.4192 0.8270 -66%
2016 | 0.3773 0.0593 -84% 0.8233 0.1266 -85% 2.5391 0.3688 -85%
2017 | 0.3996 0.0508 -87% 0.7647 0.0956 -87% 2.6258 0.3005 -89%
2018 | 0.4209 0.0402 -90% 0.7234 0.0685 91% 2.4447 0.2006 -92%
2019 | 0.3217 0.0363 -89% 0.6273 0.0688 -89% 2.0355 0.1946 -90%
2020 | 0.2356 0.0328 -86% 0.4950 0.0654 -87% 1.5944 0.1825 -89%
VEAR Zn[t] PCDDF [g I-TEQ] PAHs [t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 6.5855 6.4920 1% 630.0478 | 629.9986 0% 0.0117 0.0114 3%
1991 5.4165 5.3381 1% 629.7962 | 629.7553 0% 0.0100 0.0097 3%
1992 | 4.4992 4.4323 1% 638.8424 | 638.8078 0% 0.0087 0.0085 3%
1993 | 3.8116 3.7546 1% 685.8814 | 685.8520 0% 0.0079 0.0077 2%
1994 | 3.2852 3.2347 2% 598.6788 | 598.6529 0% 0.0069 0.0067 2%
1995 | 2.9394 2.8929 2% 558.3716 | 558.3478 0% 0.0064 0.0062 2%
1996 | 2.8346 2.7881 -2% 547.7313 | 547.7076 0% 0.0063 0.0061 2%
1997 | 2.7241 2.6781 -2% 596.7296 | 596.7063 0% 0.0063 0.0061 2%
1998 | 2.7065 2.6605 2% 665.6483 | 665.6251 0% 0.0065 0.0063 2%
1999 | 2.7751 2.7262 -2% 645.9020 | 645.8775 0% 0.0066 0.0064 2%
2000 | 2.9081 2.8657 1% 771.4350 | 771.4119 0% 0.0072 0.0070 2%
2001 3.0951 3.0135 -3% 4854432 | 485.4141 0% 0.0068 0.0067 1%
2002 | 2.8242 2.7415 -3% 579.4023 | 579.3721 0% 0.0066 0.0065 2%
2003 | 3.1526 3.1371 0% 222.9210 | 222.9144 0% 0.0070 0.0069 1%
2004 | 2.9948 2.9828 0% 246.4379 | 246.4338 0% 0.0069 0.0069 0%
2005 | 3.0550 3.0403 0% 258.9256 | 258.9174 0% 0.0068 0.0067 1%
2006 | 3.0394 3.0243 0% 1.4034 1.3950 1% 0.0068 0.0067 1%
2007 | 2.4332 2.4234 0% 1.2534 1.2471 1% 0.0060 0.0060 1%
2008 | 2.5396 2.3046 -9% 1.3192 1.2527 5% 0.0064 0.0060 7%
2009 1.8623 1.6126 -13% 1.3219 1.2353 7% 0.0061 0.0056 9%
2010 | 2.3671 1.6634 -30% 1.5421 1.2775 7% 0.0070 0.0055 -22%
2011 2.2089 1.1252 -49% 1.5746 1.1418 27% 0.0069 0.0045 -35%
2012 | 2.6995 1.0820 -60% 1.6073 1.0121 -37% 0.0068 0.0038 -44%
2013 | 27042 0.8960 -67% 1.6731 0.9664 -42% 0.0068 0.0035 -49%
2014 | 2.7005 0.7836 1% 1.7430 1.0167 -42% 0.0066 0.0034 -48%
2015 | 2.7121 0.9611 -65% 1.7148 1.0480 -39% 0.0065 0.0036 -44%

71



YEAR Zn[t] PCDD/F [g I-TEQ] PAHs [t]
PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE

2016 | 29122 0.4705 -84% 1.8024 0.9087 -50% 0.0070 0.0030 -58%
2017 | 3.1422 0.4123 -87% 1.8666 0.9314 -50% 0.0074 0.0030 -60%
2018 | 3.4197 0.3379 -90% 1.9131 0.9450 -51% 0.0073 0.0030 -60%
2019 | 2.4960 0.2949 -88% 1.7520 0.9357 -47% 0.0064 0.0029 -54%
2020 1.7873 0.2624 -85% 1.5539 0.9048 -42% 0.0054 0.0028 -48%
VEAR HCB [kg] PCB [kg]

PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
1990 1.2905 1.2586 -2% 0.9524 0.9524 0%
1991 1.1259 1.0996 -2% 0.9523 0.9523 0%
1992 1.0035 0.9815 2% 0.9662 0.9662 0%
1993 0.9355 0.9168 2% 1.0376 1.0376 0%
1994 0.8194 0.8030 2% 0.9057 0.9057 0%
1995 0.7547 0.7397 2% 0.8447 0.8447 0%
1996 0.7430 0.7281 2% 0.8286 0.8286 0%
1997 0.7586 0.7442 2% 0.9029 0.9029 0%
1998 0.7980 0.7836 2% 1.0072 1.0072 0%
1999 0.8028 0.7878 -2% 0.9773 0.9773 0%
2000 0.8943 0.8788 -2% 1.1674 1.1673 0%
2001 0.7803 0.7685 -2% 0.7342 0.7342 0%
2002 0.7904 0.7791 1% 0.8765 0.8765 0%
2003 0.8262 0.8220 1% 0.9102 0.9102 0%
2004 0.8418 0.8393 0% 1.0311 1.0311 0%
2005 0.8338 0.8285 1% 1.0241 1.0241 0%
2006 0.8569 0.8514 1% 1.1184 1.1184 0%
2007 0.7601 0.7565 0% 0.9971 0.9971 0%
2008 0.7915 0.7497 5% 0.9614 0.9614 0%
2009 0.7790 0.7263 7% 1.0523 1.0523 0%
2010 0.8644 0.7183 7% 1.0175 1.0174 0%
2011 0.8640 0.6347 -27% 1.0821 1.0820 0%
2012 0.8417 0.5484 -35% 0.9571 0.9570 0%
2013 0.8495 0.5182 -39% 0.9623 0.9621 0%
2014 0.8750 0.5478 -37% 1.1233 1.1231 0%
2015 0.8505 0.5547 -35% 1.0642 1.0641 0%
2016 0.9107 0.5020 -45% 1.1479 1.1477 0%
2017 0.9642 0.5206 -46% 1.2293 1.2291 0%
2018 0.9715 0.5301 -45% 1.3020 1.3018 0%
2019 0.8717 0.5225 -40% 1.2883 1.2882 0%
2020 0.7613 0.5022 -34% 1.2431 1.2429 0%

3.431

Overview

3.4.3 PETROLEUM REFINING (NFR 1A1b)

The emissions from the refineries are allocated in category 1A1b. Refineries process crude oil into a
variety of hydrocarbon products. The biggest refinery SLOVNAFT Plc is the only petroleum refining
company operating in Slovakia, processing approximately 5.7 million tons of crude oil a year. The
company is the most important supplier of petrol and diesel fuels in Slovakia. Emissions from petroleum
refining, classified by code 1A1b, concern all combustion activities required to support the refining of
petroleum products. A decrease in emissions of SOx after 2010 was caused by the economic situation
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of Slovak's biggest refinery Slovnaft. This activity covers emissions released from production and
combustion processes within a refinery.

The combustion processes include the heating of crude and petroleum products without contact
between flame and products and also industrial waste incineration. Activities listed within this category
are shown in Table 3.10.

Table 3.10: Activities according to national categorization included in 1A1b

CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. | SPECIFICATION FOR
AS AMENDED: SOURCES

1.1. Technological units containing combustion plants, including gas turbines and stationary LARGE S., NACE: 19
piston engines, with an installed total rated thermal input in MW

5.1. Industrial waste incineration combustion

The overview of emissions in this category is shown in Table 3.11.

Table 3.11: Overview of emissions in the category 1A1b

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NHs [kt] | PMzs[kt] | PMyo[kt] | TSP [kt] | BC [kt] | CO [kt]
1990 3.7968 1.9928 11.2358 | 0.0231 | 0.2306 0.2518 | 0.2529 | 0.0424 | 0.4963
1995 3.8022 1.9956 11.2517 | 0.0232 | 0.2309 0.2522 | 0.2532 | 0.0425 | 0.4970
2000 4.6652 2.5278 12.2614 | 0.0245 | 0.5848 0.6387 | 0.6414 | 0.1076 | 0.7964
2005 3.1916 1.5070 8.1885 | 0.0127 | 0.2439 0.2629 | 02911 | 0.0449 | 0.2913
2010 2.8144 1.3846 9.0583 | 0.0013 | 0.1499 0.1595 | 0.1600 | 0.0276 | 0.1756
2011 2.0950 1.1533 6.0985 | 0.0028 | 0.1043 0.1104 | 0.1107 | 0.0192 | 0.1797
2012 1.7081 1.1991 1.9754 | 0.0006 | 0.0814 0.0882 | 0.0886 | 0.0150 | 0.1053
2013 1.3770 1.2277 0.6966 | 0.0053 | 0.0834 0.0907 | 0.0912 | 0.0153 | 0.1104
2014 1.1687 1.0975 1.0279 | 0.0023 | 0.0456 0.0494 | 0.0497 | 0.0084 | 0.1074
2015 1.3197 1.2988 0.8994 | 0.0014 | 0.0445 0.0488 | 0.0490 | 0.0082 | 0.1149
2016 1.6853 0.9778 1.4934 | 0.0152 | 0.0690 0.0746 | 0.0749 | 0.0127 | 0.0646
2017 1.6510 0.7354 2.1356 | 0.0165 | 0.0810 0.0880 | 0.0884 | 0.0149 | 0.0633
2018 1.6297 0.9479 1.9923 | 0.0013 | 0.0914 0.0978 | 0.0982 | 0.0168 | 0.0562
2019 1.4300 0.7329 1.9337 | 0.0070 | 0.0824 0.0873 | 0.0876 | 0.0152 | 0.0515
2020 1.7207 0.7663 1.2027 | 0.0010 | 0.0664 0.0726 | 0.0730 | 0.0122 | 0.0487
2021 1.8186 0.6868 1.1806 | 0.0010 | 0.0723 0.0778 | 0.0781 | 0.0133 | 0.0392
1990/2021 -52% -66% -89% -96% -69% -69% -69% -69% | -92%
2020/2021 6% 10% -2% 1% 9% 7% 7% 9% -19%
YEAR Pb [t] cd ] Hg [t] As [t] crt] Cu ] Ni [t] Se[t] | zn[t]
1990 0.0169 0.0013 0.0007 0.0002 IE IE 0.0018 IE IE
1995 0.0169 0.0013 0.0007 0.0002 IE IE 0.0018 IE IE
2000 0.0169 0.0013 0.0007 0.0002 IE IE 0.0018 IE IE
2005 0.0156 0.0012 0.0007 0.0002 IE IE 0.0017 IE IE
2010 0.0001 0.0000 0.0001 0.0000 IE IE 0.0001 IE IE
2011 0.0002 0.0001 0.0003 0.0001 IE IE 0.0002 IE IE
2012 0.0002 0.0001 0.0002 0.0000 IE IE 0.0001 IE IE
2013 0.0006 0.0002 0.0007 0.0001 IE IE 0.0006 IE IE
2014 0.0002 0.0001 0.0002 0.0000 IE IE 0.0002 IE IE
2015 0.0002 0.0001 0.0002 0.0000 IE IE 0.0002 IE IE
2016 0.0002 0.0001 0.0002 0.0000 IE IE 0.0001 IE IE
2017 0.0002 0.0001 0.0002 0.0000 IE IE 0.0002 IE IE
2018 0.0001 0.0000 0.0001 0.0000 IE IE 0.0001 IE IE
2019 0.0001 0.0000 0.0001 0.0000 IE IE 0.0001 IE IE
2020 0.0001 0.0000 0.0001 0.0000 IE IE 0.0001 IE IE
2021 0.0001 0.0000 0.0001 0.0000 IE IE 0.0001 IE IE
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YEAR Pb [t] cd [t] Hg [t] As [t] Cr[t] Cu[t] Ni [t] Se[t] | znI[t]

1990/2021 | -100% -98% -89% 92% - ; -96% - -
2020/2021 2% 2% 2% 2% - - 2% - -
YEAR [';‘f_?'é’g] B@P[] | BbF[] | BMF[ | I0P[] | PAHs[f] | HCB[g] | PCBs [kg]
1990 45512 NE NE NE NE 0.2601 0.0260 NA
1995 4.5586 NE NE NE NE 0.2605 0.0260 NA
2000 45539 NE NE NE NE 0.2602 0.0260 NA
2005 4.1941 NE NE NE NE 0.2397 0.0240 NA
2010 10323 NE NE NE NE 0.0295 0.0029 NA
2011 3.7737 NE NE NE NE 0.1078 0.0108 NA
2012 2.3316 NE NE NE NE 0.0666 0.0067 NA
2013 8.7569 NE NE NE NE 0.2502 0.0250 NA
2014 26129 NE NE NE NE 0.0747 0.0075 NA
2015 2.4826 NE NE NE NE 0.0709 0.0071 NA
2016 2.2741 NE NE NE NE 0.0650 0.0065 NA
2017 2.6853 NE NE NE NE 0.0767 0.0077 NA
2018 15152 NE NE NE NE 0.0433 0.0043 NA
2019 16741 NE NE NE NE 0.0478 0.0048 NA
2020 1.0560 NE NE NE NE 0.0302 0.0030 NA
2021 1.0360 NE NE NE NE 0.0296 0.0030 NA
1990/2021 7% . - . - -89% -89% .
2020/2021 2% . - . - 2% 2% -

An overview of activity data (energy consumption) for this source category is in Table 3.12 below.

Table 3.12: Overview of activity data in the category 1A1b

YEAR |Nc‘|’¥|é§£rED LIQUID FUELS | SOLID FUELS GASEOUS BIOMASS | OTHER FUELS
o [TJ NCV] [TJ NCV] FUELS [TJ NCV] | [TJNCV] [TJ NCV]
1990 13.00 29 69417 1069.06 10 467.17 NO NO
1995 13.02 29 952.97 1106.24 10 229.82 NO NO
2000 13.01 30 828.03 1197.97 8842.78 NO 183.83
2005 11.98 29 601.35 1958.62 6 438.24 NO 103.43
2010 1.47 31575.66 1282.94 5749.07 NO NO
2011 5.39 25 692.53 1551.69 432168 NO 10.05
2012 3.33 23 398.09 1483.57 4198.31 NO NO
2013 12.51 19 474.46 1833.24 5 752.59 NO 54.35
2014 373 15 698.77 1278.42 5209.24 NO NO
2015 3.55 19 621.47 1893.66 5 005.96 NO NO
2016 3.25 20 417.54 1727.90 496058 NO 13.77
2017 3.84 19 465.74 1925.76 5171.72 NO 16.15
2018 2.16 19948.10 1776.06 4579.83 NO 9.55
2019 2.39 18 868.78 122526 4 425.81 0.00 0.00
2020 151 19 565.52 1608.55 469213 0.00 0.00
2021 148 19 428.73 1754.03 4857.35 NO 6.44
1990/2021 -89% -35% 64% -54% - -
2020/2021 2% A% 9% 4% ; 805219900%

3.4.3.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
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detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from
2005 to 2021.

The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of IEF for each pollutant for the period 2000-2004 (Table 3.13).

Table 3.13: Emission factors for calculation of historical years

NOx NMVOC SOx NH; TSP PM_; PMo BC* co
[g/tGJ] [gitGJ] | [g/tGJ] | [g/tGJ] [gtGJ] | [% of TSP] | [% of TSP] | [% of PM,s] | [9/tGJ]
EF 92.09 48.33 272.51 0.56 6.13 91.2% 99.6% 18.4% 12.04

*T1 EMEP/EEA GBao19 EF

HMs and POPs emissions from the category 1A1b were allocated to category 1B2aiv because if using
of Tier 1 approach is adopted for the process emissions, the combustion emissions are already covered
and should not be reported again in Chapter 1A1b since this would lead to double counting. Only
industrial waste incineration emissions for HMs and POPs are allocated in this category and were
calculated using Tier 1 emission factors from EMEP/EEA GBzo19 (Table 3.14).

Table 3.14: Emission factors for HMs and POPs in 1A1b

T UNIT EF
Pb lo/t] 1.3
cd lo/t] 0.1
Hg lo/t] 0.056
As lo/t] 0.016
Ni lo/t] 0.14
PCDD/F [ug/t I-TEQ] 350
PAHs lo/t] 0.02
HCB lo/t] 0.002

Emissions are well covered.

3.4.3.3 Completeness

3.4.3.4 Source-specific recalculations

The recalculations were made in 2008 due to the addition of the efficiency of the abatement technology.
The results of the recalculations are in Table 3.15.

Table 3.15: Previous and revised emissions in the category 1A1b

VEAR Pb [f] cd ] As [t]
PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE

2008 | 0.0051 0.0002 -96% 0.0004 0.0001 -83% 0.0001 0.0000 26%
2009 | 0.0052 0.0002 -96% 0.0004 0.0001 -83% 0.0001 0.0000 26%
2010 | 0.0019 0.0001 -96% 0.0001 0.0000 -83% 0.0000 0.0000 26%
2011 | 0.0070 0.0002 -96% 0.0005 0.0001 -83% 0.0001 0.0001 26%
2012 | 0.0043 0.0002 -96% 0.0003 0.0001 -83% 0.0001 0.0000 26%
2013 | 0.0163 0.0006 -96% 0.0013 0.0002 -83% 0.0002 0.0001 -26%
2014 | 0.0049 0.0002 -96% 0.0004 0.0001 -83% 0.0001 0.0000 -26%
2015 | 0.0046 0.0002 -96% 0.0004 0.0001 -83% 0.0001 0.0000 -26%
2016 | 0.0042 0.0002 -96% 0.0003 0.0001 -83% 0.0001 0.0000 -26%
2017 | 0.0050 0.0002 -96% 0.0004 0.0001 -83% 0.0001 0.0000 -26%
2018 | 0.0028 0.0001 -96% 0.0002 0.0000 -83% 0.0000 0.0000 -26%
2019 | 0.0031 0.0001 -96% 0.0002 0.0000 -83% 0.0000 0.0000 26%
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VEAR Pb [t] cd ] As [t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2020 | 0.0020 0.0001 -96% 0.0002 0.0000 -83% 0.0000 0.0000 -26%
VEAR Ni [t] PCDDIF [g I-TEQ]

PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE

2008 0.0005 0.0002 -68% 1.3610 2.7215 100%
2009 0.0006 0.0002 -68% 1.4064 2.8124 100%
2010 0.0002 0.0001 -68% 0.5162 1.0323 100%
2011 0.0008 0.0002 -68% 1.8872 3.7737 100%
2012 0.0005 0.0001 -68% 1.1660 2.3316 100%
2013 0.0018 0.0006 -68% 4.3792 8.7569 100%
2014 0.0005 0.0002 -68% 1.3067 2.6129 100%
2015 0.0005 0.0002 -68% 1.2415 2.4826 100%
2016 0.0005 0.0001 -68% 1.1373 2.2741 100%
2017 0.0005 0.0002 -68% 1.3429 2.6853 100%
2018 0.0003 0.0001 -68% 0.7577 1.5152 100%
2019 0.0003 0.0001 -68% 0.8372 1.6741 100%
2020 0.0002 0.0001 -68% 0.5281 1.0560 100%

3.44 MANUFACTURE OF SOLID FUELS AND OTHER ENERGY
INDUSTRIES (NFR 1A1c)

3.4.4.1 Overview

The activity covers coke production and emissions associated with combustion in the coke oven.
Activities listed within this category are shown in Table 3.16.

Table 3.16: Activities according to national categorization included in 1A1c
CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. AS AMENDED:

1.2. Sorting and treatment of coal, briquette production with projected output in t/h

1.3. Production of coke

The overview of emissions in this category is shown in Table 3.17. Increasing in emissions in 2021 is
related to the increase in activity data.

Table 3.17: Overview of emissions in the category 1A1c

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NHs[kt] | PMzs[kt] | PMy [kt] | TSP [kt] | BC [kt] | CO [kt]
1990 0.4307 1.2510 0.6901 | 0.0887 | 0.4264 0.7176 1.0773 | 0.2047 | 12.2804
1995 0.4279 1.2428 0.6855 | 0.0881 | 0.4236 0.7129 1.0702 | 0.2033 | 12.1997
2000 0.3519 1.8925 0.6866 | 0.1067 | 0.3097 05213 | 0.7825 | 0.1487 | 12.3868
2005 0.6081 1.0227 0.6376 | 0.0645 | 0.5719 0.9610 1.4396 | 0.2745 | 15.2868
2010 0.6990 0.3721 0.5342 | 0.0310 | 0.3124 0.5255 | 0.7884 | 0.1500 | 15.4326
2011 0.6540 0.3178 0.1996 | 0.0325 | 0.2953 0.4965 | 0.7443 | 0.1418 | 15.0236
2012 0.5827 0.2740 0.2144 | 0.0270 | 0.3002 0.5047 | 0.7567 | 0.1441 | 14.9857
2013 0.5846 0.3343 0.3310 | 0.0314 | 0.2936 0.4940 | 0.7413 | 0.1409 | 14.0761
2014 0.5514 0.3273 0.2054 | 0.0312 | 0.1703 0.2875 | 04331 | 0.0818 | 14.5471
2015 0.6271 0.3609 0.2393 | 0.0311 | 0.1623 0.2739 | 04126 | 0.0779 | 14.4584
2016 0.5759 0.4290 0.2129 | 0.0323 | 0.1754 0.2957 | 0.4449 | 0.0842 | 13.2027
2017 0.5214 0.4100 0.1786 | 0.0308 | 0.1450 0.2446 | 0.3681 | 0.0696 | 12.6232
2018 0.6125 0.3708 0.2032 | 0.0296 | 0.1484 0.2499 | 0.3755 | 0.0712 | 12.9564
2019 0.6880 0.3231 0.1529 | 0.0256 | 0.1572 0.2646 | 0.3974 | 0.0755 | 13.6313
2020 0.8756 0.3051 0.1731 | 0.0167 | 0.0620 0.1048 | 0.1584 | 0.0297 | 15.7335
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YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NHs [kt] | PM,s[kt] | PM[kt] | TSP [kt] | BC [kt] | CO [kt]
2021 0.6962 0.3153 0.1404 | 0.0296 | 0.0964 0.1625 | 0.2443 | 0.0463 | 17.7035
1990/2021 62% -75% -80% -67% 7% 7% 7% 7% 44%
2020/2021 -20% 3% -19% 77% 56% 55% 54% 56% 13%
YEAR Pb [t] cd[t] Hg [t] As [t] Crt] Cut] Ni [t] Selt] | zn[t]
1990 0.0050 0.0002 NA 0.0036 0.0081 0.0038 | 0.0020 | 0.0041 | 0.0172
1995 0.0050 0.0002 NA 0.0036 0.0081 0.0038 | 0.0020 | 0.0041 | 0.0172
2000 0.0052 0.0002 NA 0.0038 0.0085 0.0040 | 0.0021 | 0.0042 | 0.0179
2005 0.0054 0.0002 NA 0.0040 0.0089 0.0042 | 0.0022 | 0.0044 | 0.0188
2010 0.0039 0.0002 NA 0.0028 0.0064 0.0030 | 0.0016 | 0.0032 | 0.0135
2011 0.0046 0.0002 NA 0.0033 0.0075 0.0035 | 0.0019 | 0.0037 | 0.0158
2012 0.0044 0.0002 NA 0.0032 0.0073 0.0034 | 0.0018 | 0.0036 | 0.0153
2013 0.0044 0.0002 NA 0.0032 0.0071 0.0034 | 0.0018 | 0.0036 | 0.0151
2014 0.0045 0.0002 NA 0.0032 0.0073 0.0034 | 0.0018 | 0.0036 | 0.0154
2015 0.0047 0.0002 NA 0.0034 0.0077 0.0036 | 0.0019 | 0.0038 | 0.0162
2016 0.0047 0.0002 NA 0.0034 0.0077 0.0036 | 0.0019 | 0.0038 | 0.0162
2017 0.0045 0.0002 NA 0.0033 0.0074 0.0035 | 0.0018 | 0.0037 | 0.0156
2018 0.0046 0.0002 NA 0.0033 0.0075 0.0035 | 0.0019 | 0.0037 | 0.0158
2019 0.0040 0.0002 NA 0.0029 0.0065 0.0031 0.0016 | 0.0033 | 0.0138
2020 0.0034 0.0002 NA 0.0024 0.0055 0.0026 | 0.0014 | 0.0028 | 0.0116
2021 0.0060 0.0003 NA 0.0044 0.0098 0.0046 | 0.0024 | 0.0049 | 0.0207
1990/2021 20% 20% - 20% 20% 20% 20% 20% 20%
2020/2021 78% 78% - 78% 78% 78% 78% 78% 78%
YEAR [';(I:_'_)r:g] B(a)P [t] B(b)F [t] B(K)F [t] 10P [t] PAHs [t]
1990 1.6671 0.0185 0.0002 0.0001 0.0000 0.0189
1995 1.6693 0.0185 0.0002 0.0001 0.0000 0.0189
2000 1.7411 0.0193 0.0002 0.0001 0.0000 0.0197
2005 1.8243 0.0203 0.0002 0.0001 0.0000 0.0206
2010 1.3114 0.0146 0.0002 0.0001 0.0000 0.0148
2011 1.5365 0.0171 0.0002 0.0001 0.0000 0.0174
2012 1.4893 0.0165 0.0002 0.0001 0.0000 0.0169
2013 1.4642 0.0163 0.0002 0.0001 0.0000 0.0166
2014 1.4959 0.0166 0.0002 0.0001 0.0000 0.0169
2015 1.5727 0.0175 0.0002 0.0001 0.0000 0.0178
2016 1.5734 0.0175 0.0002 0.0001 0.0000 0.0178
2017 1.5144 0.0168 0.0002 0.0001 0.0000 0.0171
2018 1.5328 0.0170 0.0002 0.0001 0.0000 0.0173
2019 1.3402 0.0149 0.0002 0.0001 0.0000 0.0152
2020 1.1291 0.0125 0.0002 0.0000 0.0000 0.0128
2021 2.0066 0.0223 0.0003 0.0001 0.0001 0.0227
1990/2021 20% 20% 20% 20% 20% 20%
2020/2021 78% 78% 78% 78% 78% 78%

An overview of activity data (energy consumption) for this source category is in Table 3.18 below.

Table 3.18: Overview of activity data in the category 1A1c

VEAR COAL LIQUID FUELS | SOLID FUELS Esgfso[l.’rﬁ BIOMASS %EESR
TRANSFORMED [kt] [TJ NCV] [TJ NCV] Reu MINCVI | 1)Nev
1990 2 258.95 NO 7109.30 NO NO NO
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AR | renetomn g | oneatS | SOHDMUELS | rUmsm | BOWASS | ruecs
NCV] [TJ NCV]
1995 2 261.97 NO 7 061.99 NO NO NO
2000 2 359.26 NO 7 431.88 0.93 NO NO
2005 2471.97 NO 7 231.65 1.85 NO NO
2010 1777.00 0.09 6 491.11 3.43 NO NO
2011 2 082.00 0.08 6 187.55 1.76 NO NO
2012 2018.00 0.10 6211.97 2.46 NO NO
2013 1984.00 0.07 6 130.61 2.48 NO NO
2014 2027.00 0.09 6 209.12 1.29 NO NO
2015 2131.00 0.10 6 456.99 1.23 NO NO
2016 2 132.00 0.13 6 471.44 1.33 NO NO
2017 2 052.00 0.05 5934.80 6.83 NO NO
2018 2 077.00 0.10 6 087.14 6.82 NO NO
2019 1816.00 0.08 5585.03 7.02 NO NO
2020 1530.00 0.05 5 056.88 4.93 NO NO
2021 2 719.00 0.12 6 038.13 6.37 NO NO
1990/2021 20% - -15% - - -
2020/2021 78% 145% 19% 29% - -

3.4.4.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from

2005 to 2021.

The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of |IEF for each pollutant for the period 2000-2004 (Table 3.19).

Table 3.19: Emission factors for calculation of historical years

NOx NMVOC SOx NH; TSP PM_s PM.o BC* co
[g/tGJ] [g/tGJ] [0/tGJ] | [9itGJ] | [9ItGJ] | [% of TSP] | [% of TSP] | [% of PM.s] | [9/tGJ]
EF 60.68 176.23 97.21 12.50 151.76 40% 67% 48% 1730.01

*T1 EMEP/EEA GB2o19 EF

HMs and POPs emissions were calculated using Tier 2 emission factors with by-product recovery from
EMEP/EEA GB2o19 (Table 3.20).

Table 3.20: Emission factors for heavy metals and POPs in the category 1A1c

T2 UNIT COAL
Pb [mg/GJ] 22
Cd [mg/GJ] 0.1
Hg [mg/GJ] NA
As [mg/GJ] 1.6
Cr [mg/GJ] 3.6
Cu [mg/GJ] 1.7
Ni [mg/GJ] 0.9
Se [mg/GJ] 1.8
Zn [mg/GJ] 7.6
PCDD/F [ng I-TEQ/GJ] 738
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T2 UNIT COAL
B(a)P [Hg/GJ] 8.2
B(b)F [Hg/GJ] 0.1
B(k)F [Hg/GJ] 0.03
()P [Hg/GJ] 0.02
PAHs [Hg/GJ] 8.35

3.4.4.3 Completeness

Emissions are well covered.

3.4.4.3 Source-specific recalculations

The recalculations were made based on a change in methodology from Tier 1 to Tier 2. The results of
the recalculations are in Table 3.21.

Table 3.21: Previous and revised emissions in the category 1A1c

VEAR Pb [t] cd[t] Hg [t]
PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.1988 0.0050 0.0781 0.0781 0.0781 -98% 0.2130 NA -
1991 0.1983 0.0050 0.0779 0.0779 0.0779 -98% 0.2125 NA -
1992 | 0.1986 0.0050 0.0780 0.0780 0.0780 -98% 0.2128 NA -
1993 | 0.1990 0.0050 0.0782 0.0782 0.0782 -98% 0.2132 NA -
1994 | 0.1986 0.0050 0.0780 0.0780 0.0780 -98% 0.2128 NA -
1995 | 0.1975 0.0050 0.0776 0.0776 0.0776 -98% 0.2116 NA -
1996 | 0.2006 0.0050 0.0788 0.0788 0.0788 -98% 0.2149 NA -
1997 | 0.1986 0.0050 0.0780 0.0780 0.0780 -98% 0.2128 NA -
1998 | 0.1963 0.0050 0.0771 0.0771 0.0771 -98% 0.2103 NA -
1999 | 0.1993 0.0051 0.0783 0.0783 0.0783 -98% 0.2135 NA -
2000 | 0.2081 0.0052 0.0818 0.0818 0.0818 -98% 0.2230 NA -
2001 0.1846 0.0050 0.0725 0.0725 0.0725 -98% 0.1978 NA -
2002 | 0.2025 0.0054 0.0795 0.0795 0.0795 -98% 0.2169 NA -
2003 | 0.2174 0.0056 0.0854 0.0854 0.0854 -98% 0.2329 NA -
2004 | 0.1996 0.0056 0.0784 0.0784 0.0784 -98% 0.2139 NA -
2005 | 0.2025 0.0054 0.0796 0.0796 0.0796 -98% 0.2170 NA -
2006 | 0.1954 0.0055 0.0767 0.0767 0.0767 -98% 0.2093 NA -
2007 | 0.1941 0.0052 0.0762 0.0762 0.0762 -98% 0.2079 NA -
2008 | 0.1794 0.0049 0.0705 0.0705 0.0705 -98% 0.1923 NA -
2009 | 0.1758 0.0044 0.0690 0.0690 0.0690 -98% 0.1883 NA -
2010 | 0.1818 0.0039 0.0714 0.0714 0.0714 -98% 0.1948 NA -
2011 0.1733 0.0046 0.0681 0.0681 0.0681 -98% 0.1857 NA -
2012 | 0.1740 0.0044 0.0684 0.0684 0.0684 -98% 0.1864 NA -
2013 | 0.1717 0.0044 0.0675 0.0675 0.0675 -98% 0.1840 NA -
2014 | 0.1739 0.0045 0.0683 0.0683 0.0683 -98% 0.1863 NA -
2015 | 0.1808 0.0047 0.0710 0.0710 0.0710 -98% 0.1937 NA -
2016 | 0.1812 0.0047 0.0712 0.0712 0.0712 -98% 0.1942 NA -
2017 | 0.1664 0.0045 0.0654 0.0654 0.0654 -98% 0.1783 NA -
2018 | 0.1706 0.0046 0.0670 0.0670 0.0670 -98% 0.1828 NA -
2019 | 0.1566 0.0040 0.0615 0.0615 0.0615 -98% 0.1678 NA -
2020 | 0.1417 0.0034 0.0557 0.0557 0.0557 -98% 0.1519 NA -
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YEAR As [t] crt] Cu[t]

PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED |CHANGE
1990 0.0781 0.0036 -95% 0.0405 0.0081 -80% 0.0000 0.0286 100%
1991 0.0779 0.0036 -95% 0.0404 0.0081 -80% 0.0000 0.0285 100%
1992 0.0780 0.0036 -95% 0.0404 0.0081 -80% 0.0000 0.0283 100%
1993 0.0782 0.0036 -95% 0.0405 0.0081 -80% 0.0000 0.0282 100%
1994 0.0780 0.0036 -95% 0.0404 0.0081 -80% 0.0000 0.0281 100%
1995 0.0776 0.0036 -95% 0.0402 0.0081 -80% 0.0000 0.0279 100%
1996 0.0788 0.0036 -95% 0.0408 0.0082 -80% 0.0000 0.0278 100%
1997 0.0780 0.0036 -95% 0.0404 0.0082 -80% 0.1775 0.0038 -98%
1998 0.0771 0.0036 -95% 0.0400 0.0082 -79% 0.1771 0.0038 -98%
1999 0.0783 0.0037 -95% 0.0406 0.0083 -80% 0.1773 0.0038 -98%
2000 0.0818 0.0038 -95% 0.0424 0.0085 -80% 0.1777 0.0038 -98%
2001 0.0725 0.0037 -95% 0.0376 0.0082 -78% 0.1773 0.0038 -98%
2002 0.0795 0.0039 -95% 0.0412 0.0088 -79% 0.1763 0.0038 -98%
2003 0.0854 0.0041 -95% 0.0443 0.0091 -79% 0.1791 0.0039 -98%
2004 0.0784 0.0041 -95% 0.0406 0.0092 T7% 0.1773 0.0039 -98%
2005 0.0796 0.0040 -95% 0.0412 0.0089 -78% 0.1753 0.0039 -98%
2006 0.0767 0.0040 -95% 0.0398 0.0090 T7% 0.1780 0.0039 -98%
2007 0.0762 0.0038 -95% 0.0395 0.0086 -78% 0.1858 0.0040 -98%
2008 0.0705 0.0035 -95% 0.0365 0.0080 -78% 0.1649 0.0039 -98%
2009 0.0690 0.0032 -95% 0.0358 0.0072 -80% 0.1808 0.0041 -98%
2010 0.0714 0.0028 -96% 0.0370 0.0064 -83% 0.1941 0.0043 -98%
2011 0.0681 0.0033 -95% 0.0353 0.0075 -79% 0.1782 0.0043 -98%
2012 0.0684 0.0032 -95% 0.0354 0.0073 -79% 0.1808 0.0042 -98%
2013 0.0675 0.0032 -95% 0.0350 0.0071 -80% 0.1744 0.0042 -98%
2014 0.0683 0.0032 -95% 0.0354 0.0073 -79% 0.1733 0.0041 -98%
2015 0.0710 0.0034 -95% 0.0368 0.0077 -79% 0.1602 0.0038 -98%
2016 0.0712 0.0034 -95% 0.0369 0.0077 79% 0.1569 0.0034 -98%
2017 0.0654 0.0033 -95% 0.0339 0.0074 -78% 0.1624 0.0030 -98%
2018 0.0670 0.0033 -95% 0.0347 0.0075 -78% 0.1547 0.0035 -98%
2019 0.0615 0.0029 -95% 0.0319 0.0065 -79% 0.1554 0.0034 -98%
2020 0.0557 0.0024 -96% 0.0289 0.0055 -81% 0.1533 0.0034 -98%
VEAR Ni [t] Se [t] Zn[t]

PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 0.0369 0.0020 -94% 0.0206 0.0041 -80% 0.3265 0.0172 -95%
1991 0.0368 0.0020 -94% 0.0205 0.0041 -80% 0.3259 0.0172 -95%
1992 0.0369 0.0020 -94% 0.0206 0.0041 -80% 0.3263 0.0172 -95%
1993 0.0370 0.0020 -94% 0.0206 0.0041 -80% 0.3269 0.0172 -95%
1994 0.0369 0.0020 -94% 0.0206 0.0041 -80% 0.3262 0.0172 -95%
1995 0.0367 0.0020 -94% 0.0205 0.0041 -80% 0.3244 0.0172 -95%
1996 0.0373 0.0021 -94% 0.0208 0.0041 -80% 0.3296 0.0173 -95%
1997 0.0369 0.0020 -94% 0.0206 0.0041 -80% 0.3263 0.0173 -95%
1998 0.0365 0.0021 -94% 0.0203 0.0041 -80% 0.3225 0.0173 -95%
1999 0.0370 0.0021 -94% 0.0206 0.0042 -80% 0.3274 0.0175 -95%
2000 0.0387 0.0021 -95% 0.0216 0.0042 -80% 0.3419 0.0179 -95%
2001 0.0343 0.0021 -94% 0.0191 0.0041 -78% 0.3034 0.0174 -94%
2002 0.0376 0.0022 -94% 0.0210 0.0044 -79% 0.3326 0.0185 -94%
2003 0.0404 0.0023 -94% 0.0225 0.0046 -80% 0.3571 0.0193 -95%
2004 0.0371 0.0023 -94% 0.0207 0.0046 -78% 0.3279 0.0194 -94%

80



YEAR Ni [t] Se [t] Zn[t]
PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED |CHANGE

2005 0.0376 0.0022 -94% 0.0210 0.0044 -79% 0.3327 0.0188 -94%
2006 0.0363 0.0022 -94% 0.0202 0.0045 -78% 0.3209 0.0189 -94%
2007 0.0360 0.0021 -94% 0.0201 0.0043 -79% 0.3188 0.0181 -94%
2008 0.0333 0.0020 -94% 0.0186 0.0040 -79% 0.2948 0.0168 -94%
2009 0.0326 0.0018 -94% 0.0182 0.0036 -80% 0.2887 0.0153 -95%
2010 0.0338 0.0016 -95% 0.0188 0.0032 -83% 0.2988 0.0135 -95%
2011 0.0322 0.0019 -94% 0.0179 0.0037 79% 0.2847 0.0158 -94%
2012 0.0323 0.0018 -94% 0.0180 0.0036 -80% 0.2859 0.0153 -95%
2013 0.0319 0.0018 -94% 0.0178 0.0036 -80% 0.2821 0.0151 -95%
2014 0.0323 0.0018 -94% 0.0180 0.0036 -80% 0.2857 0.0154 -95%
2015 0.0336 0.0019 -94% 0.0187 0.0038 -80% 0.2971 0.0162 -95%
2016 0.0337 0.0019 -94% 0.0188 0.0038 -80% 0.2978 0.0162 -95%
2017 0.0309 0.0018 -94% 0.0172 0.0037 -79% 0.2733 0.0156 -94%
2018 0.0317 0.0019 -94% 0.0177 0.0037 -79% 0.2803 0.0158 -94%
2019 0.0291 0.0016 -94% 0.0162 0.0033 -80% 0.2572 0.0138 -95%
2020 0.0263 0.0014 -95% 0.0147 0.0028 -81% 0.2328 0.0116 -95%
VEAR PCDD/F [g I-TEQ] PAHs [t]

PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
1990 0.1846 1.6671 803% 0.0021 0.0189 801%
1991 0.1842 1.6662 805% 0.0021 0.0189 802%
1992 0.1844 1.6681 805% 0.0021 0.0189 802%
1993 0.1848 1.6700 804% 0.0021 0.0189 801%
1994 0.1844 1.6699 806% 0.0021 0.0189 803%
1995 0.1833 1.6693 810% 0.0021 0.0189 808%
1996 0.1863 1.6829 803% 0.0021 0.0190 801%
1997 0.1844 1.6789 810% 0.0021 0.0190 808%
1998 0.1823 1.6813 822% 0.0021 0.0190 820%
1999 0.1851 1.7030 820% 0.0021 0.0193 818%
2000 0.1933 1.7411 801% 0.0022 0.0197 798%
2001 0.1715 1.6882 885% 0.0019 0.0191 882%
2002 0.1880 1.7964 855% 0.0021 0.0203 853%
2003 0.2019 1.8726 828% 0.0023 0.0212 825%
2004 0.1854 1.8814 915% 0.0021 0.0213 912%
2005 0.1881 1.8243 870% 0.0021 0.0206 867%
2006 0.1814 1.8388 914% 0.0021 0.0208 911%
2007 0.1802 1.7609 877% 0.0020 0.0199 874%
2008 0.1666 1.6317 879% 0.0019 0.0185 876%
2009 0.1632 1.4819 808% 0.0019 0.0168 806%
2010 0.1689 1.3114 677% 0.0019 0.0148 674%
2011 0.1609 1.5365 855% 0.0018 0.0174 852%
2012 0.1616 1.4893 822% 0.0018 0.0169 819%
2013 0.1595 1.4642 818% 0.0018 0.0166 816%
2014 0.1615 1.4959 826% 0.0018 0.0169 824%
2015 0.1679 1.5727 837% 0.0019 0.0178 834%
2016 0.1683 1.5734 835% 0.0019 0.0178 832%
2017 0.1545 1.5144 880% 0.0018 0.0171 878%
2018 0.1584 1.5328 867% 0.0018 0.0173 865%
2019 0.1454 1.3402 822% 0.0016 0.0152 819%
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YEAR PCDD/F [g I-TEQ] PAHs [t]
PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
2020 0.1316 1.1291 758% 0.0015 0.0128 756%

3.5 MANUFACTURING INDUSTRIES AND CONSTRUCTION (NFR 1A2)

3.5.1 OVERVIEW

The category manufacturing industries and construction 1A2 is focused on the following combustion
subcategories: Iron and steel (1A2a); Non-ferrous metals (1A2b); Chemicals (1A2c); Pulp, paper, and
print (1A2d); Food processing, beverages, and tobacco (1A2e); Non-metallic minerals (1A2f); and Other
(1A2g).

The emissions depend on fuel and process activity. Relevant pollutants are generally as described for
combustion: SOz, NOx, CO, NMVOC, particulate matter (TSP, PM1o, PMz5s), black carbon (BC), heavy
metals (HM), polycyclic aromatic hydrocarbons (PAH), polychlorinated dibenzo-dioxin and
polychlorinated dibenzo-furans (PCDD/F) and, for some activities, polychlorinated biphenyls (PCB) and
hexachlorobenzene (HCB). NHs emissions from solid biomass combustion are reported as ‘NO’
because measurements show that NHs is not relevant (Recommendation No 1A2-SK-2022-0001).

Manufacturing industries and construction are substantial contributors to most air pollutants. Category
1A2a, 1A2d, 1A2f and 1A2gyviii are the key categories for various air pollutants (Figure 3.3).

Figure 3.3: Share of emissions of the main pollutants in 1A2 in 2021
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3.5.2 STATIONARY COMBUSTION IN MANUFACTURING INDUSTRIES
AND CONSTRUCTION: IRON AND STEEL (NFR 1A2a)

3.5.2.1 Overview

The iron and steel industry is one of the most energy-intensive industrial branches in the Slovak Republic
and it is represented by one biggest iron and steel companies in the Slovak Republic (U.S. Steel). The
total volume of fuels allocated in 1A2a expressed in energy units represented almost 22 971 TJ in 2021.
Emissions of main pollutants are calculated using the Tier 3 method — facility data from the operator.
Emissions have an overall decreasing trend except for SOx in 2000 when a single operator used to duel
with a higher share of sulphur. Increasing in emissions in 2021 is related to the increase in activity data.

Activities listed within this category are shown in Table 3.22.

Table 3.22: Activities according to national categorization included in 1A2a
CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. | SPECIFICATION FOR

AS AMENDED: SOURCES

1.1. Technological units containing combustion plants, including gas turbines and stationary LARGE/MEDIUM S.: NACE
piston engines, with an installed total rated thermal input in MW 24.1-24.3; 24.51-24.52
2.99. Other industrial production and metal processing if: LARGE/MEDIUM S.: NACE
a) the combustion of fuel with nominated thermal input in MW is a part of technology 24.1-24.3; 24.51-24.53

b) the share of mass flow of emissions before the separator and mass flow of air pollutants is
defined in annex 3 in national legislation (carcinogenic effect, organic gases and other
compounds)

The overview of emissions in this category is shown in Table 3.23.

Table 3.23: Overview of emissions in the category 1A2a

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NHs[kt] | PMzs[kt] | PMy [kt] | TSP [kt] | BC [kt] | CO [kt]
1990 5.1282 0.0362 4.3832 NO 3.6566 3.9214 | 45386 | 0.2336 | 0.4202
1995 5.2063 0.0368 4.4499 NO 3.7123 3.9811 46077 | 0.2372 | 0.4266
2000 6.0894 0.0367 9.7871 NO 4.5250 48526 | 56164 | 0.2890 | 0.7581
2005 5.7510 0.0287 4.8804 NO 0.2555 0.2589 | 0.2870 | 0.0163 | 0.4317
2010 3.8203 0.0509 3.9807 NO 0.1790 0.1836 | 0.2007 | 0.0114 | 0.6545
2011 2.8316 0.0487 2.8248 NO 0.1209 0.1235 | 0.1360 | 0.0077 | 0.5703
2012 3.3872 0.0570 3.8774 NO 0.0642 0.0784 | 0.0979 | 0.0041 | 0.7353
2013 3.2981 0.0560 3.6654 NO 0.0503 0.0595 | 0.0746 | 0.0032 | 0.8143
2014 3.0680 0.0612 2.7901 NO 0.0616 0.0725 | 0.0890 | 0.0039 | 0.5220
2015 3.0669 0.0424 2.3135 NO 0.0418 0.0517 | 0.0728 | 0.0027 | 0.5840
2016 2.5749 0.0381 1.9776 | 0.0000 | 0.0377 0.0448 | 0.0539 | 0.0024 | 0.3735
2017 2.1911 0.0339 1.5720 NO 0.0299 0.0360 | 0.0481 | 0.0019 | 0.3239
2018 2.5348 0.0474 1.3473 NO 0.0347 0.0401 0.0545 | 0.0022 | 0.3129
2019 0.9780 0.0373 0.5527 NO 0.0328 0.0362 | 0.0387 | 0.0021 | 0.1024
2020 0.9744 0.0375 0.6027 NO 0.0206 0.0234 | 0.0254 | 0.0013 | 0.0991
2021 2.0873 0.0538 0.7029 NO 0.0366 0.0402 | 0.0424 | 0.0023 | 0.1848
1990/2021 -59% 49% -84% - -99% -99% -99% -99% -56%

2020/2021 114% 44% 17% - 78% 72% 67% 78% 86%

YEAR Pb [t] Ccd [t] Hg [t] As [t] Cr[t] Cul[t] Ni [t] Se[t] | ZnIt]

1990 0.0325 0.0085 0.0190 0.0092 0.0494 0.0858 | 0.0571 | 0.2350 | 0.1975
1995 0.0334 0.0087 0.0195 0.0094 0.0507 0.0880 | 0.0585 | 0.2410 | 0.2026
2000 0.0344 0.0090 0.0202 0.0098 0.0523 0.0909 | 0.0603 | 0.2489 | 0.2091
2005 0.0425 0.0042 0.0118 0.0069 0.0702 0.1215 | 0.0709 | 0.3586 | 0.2968
2010 0.0283 0.0028 0.0085 0.0054 0.0468 0.0810 | 0.0472 | 0.2388 | 0.1977
2011 0.0285 0.0028 0.0086 0.0054 0.0470 0.0814 | 0.0477 | 0.2402 | 0.1989
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YEAR Pb [1] cdrt Hg [t] As [ cr curt Ni[] | Ser] | zn(
2012 0.0314 | 00031 | 00092 | 00058 | 00519 | 00898 | 00563 | 0.2648 | 0.2204
2013 00310 | 00031 | 00091 | 00056 | 00512 | 00887 | 00517 | 0.2617 | 0.2165
2014 0.0280 | 00028 | 00084 | 00054 | 00462 | 0.0800 | 00466 | 0.2361 | 0.1952
2015 0.0276 | 00027 | 00083 | 00052 | 00456 | 0.0790 | 00460 | 0.2330 | 0.1926
2016 0.0194 | 00019 | 00063 | 00042 | 00320 | 00555 | 00323 | 0.1636 | 0.1354
2017 00197 | 00020 | 00063 | 00042 | 00326 | 00564 | 00335 | 0.1665 | 0.1380
2018 00252 | 00025 | 00078 | 00051 | 00416 | 00720 | 00421 | 02124 | 0.1757
2019 00225 | 00022 | 00066 | 00042 | 00370 | 00642 | 00404 | 01891 | 0.1575
2020 00214 | 00022 | 00063 | 00040 | 00352 | 0.0606 | 00370 | 01785 | 0.1528
2021 00216 | 00022 | 00067 | 00046 | 00353 | 00610 | 00421 | 01793 | 0.1551
1990/2021 | -34% -74% -65% -50% -28% -20% 26% | 24% | 21%
2020/2021 1% 2% 8% 16% 1% 1% 14% 0% 2%
YEAR [:(I:g.g’g] B@P[tl | BOF[ | BKFIL IO0P[] | PAHs[ | HCB[kg] | PCB k]
1990 0.0288 0.0001 0.0001 0.0001 0.0001 0.0003 0.0689 0.0045
1995 0.0295 0.0001 0.0001 0.0001 0.0001 0.0003 0.0707 0.0046
2000 0.0307 0.0001 0.0001 0.0001 0.0001 0.0003 0.0730 0.0048
2005 0.0270 0.0001 0.0001 0.0001 0.0001 0.0003 0.1044 0.0184
2010 0.0216 0.0000 0.0001 0.0001 0.0001 0.0002 0.0696 0.0122
2011 0.0216 0.0000 0.0001 0.0001 0.0001 0.0002 0.0700 0.0123
2012 0.0226 0.0000 0.0001 0.0001 0.0001 0.0002 0.0771 0.0136
2013 0.0222 0.0000 0.0001 0.0001 0.0001 0.0002 0.0762 0.0134
2014 0.0212 0.0000 0.0001 0.0001 0.0001 0.0002 0.0688 0.0121
2015 0.0208 0.0000 0.0001 0.0001 0.0000 0.0002 0.0679 0.0119
2016 0.0168 0.0000 0.0001 0.0000 0.0000 0.0002 0.0477 0.0084
2017 0.0168 0.0000 0.0001 0.0000 0.0000 0.0002 0.0485 0.0085
2018 0.0203 0.0000 0.0001 0.0000 0.0000 0.0002 0.0619 0.0109
2019 0.0165 0.0000 0.0001 0.0000 0.0000 0.0002 0.0551 0.0097
2020 0.0164 0.0001 0.0002 0.0001 0.0001 0.0005 0.0521 0.0092
2021 0.0188 0.0001 0.0002 0.0001 0.0001 0.0005 0.0523 0.0093
1990/2021 -35% 104% 91% 0% 18% 53% -24% 104%
2020/2021 14% 4% 4% 6% % 5% 0% 1%

An overview of the activity data (energy consumption) for this source category is in Table 3.24 below.

Table 3.24: Overview of activity data in the category 1A2a

YEAR LIQUID FUELS | SOLID FUELS | GASEOUS FUELS BIOMASS | OTHER FUELS
[TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV]
1990 5.93 18 622.60 1451.96 NO NO
1995 5.97 18 979.64 1400.55 NO NO
2000 5.50 20 111.83 1465.23 NO NO
2005 NO 27 089.95 1319.92 NO NO
2010 0.35 24 392.52 1756.07 NO NO
2011 2.82 23921.25 2 160.77 NO NO
2012 17.10 24 668.61 1740.10 NO NO
2013 2.23 23 780.86 2 085.08 NO NO
2014 1.36 23 837.29 1849.90 NO NO
2015 0.60 23 489.52 1561.83 NO NO
2016 1.30 20 577.44 1413.57 NO NO
2017 4.64 20 294.87 1446.04 NO NO
2018 2.89 24 210.47 1295.23 NO NO
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YEAR LIQUID FUELS | SOLID FUELS GASEOUS FUELS BIOMASS | OTHER FUELS
[TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV]

2019 14.44 18 054.40 1401.57 NO NO

2020 9.55 16 955.23 1424.88 8.72 NO

2021 28.80 21631.33 1301.52 8.91 NO

1990/2021 386% 16% 10% - -

2020/2021 202% 28% 9% 2% -

3.5.2.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from
2005 to 2021.

The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of IEF for each pollutant for the period 2000-2004 (Table 3.25).

Table 3.25: Emission factors for calculation of historical years

NOx NMVOC TSP PM_ s PMyo
[QHtGJ] gtcy] | SOXIMCI 1 gneyy | %ofTsP] | [%ofTsp | COM9G
EF 255.38 1.80 218.28 226.02 81% 86% 20.93

The emissions of heavy metals and POPs are calculated at the Tier 2 level. The data (fuel, technology
and specific information) is compiled in the NEIS database, therefore these detailed methodologies
could be used focused on the combinations of the main installation types/fuels used in our country.
Emission factors used for the calculation of emissions of heavy metals and POPs are default EF from
EMEP/EEA GB2o19, expert estimation and special source' (Table 3.26).

The annual emission is determined by activity data and an emission factor:

E;, = Z EF;jx X Aj\
Where:
E; = annual emission of pollutant /,
EF; ; « = default emission factor of pollutant i for source type j and fuel k,
A; « = annual consumption of fuel k in source type j.

Table 3.26: Emission factors for heavy metals and POPs in the category 1A2a

TYPE OF FUEL LIQUID FUELS HARD COAL
ALL TYPE | ALLTYPE | ALL TYPE FIXED | FIXED | o cooco

ot ot ot STATIONARY | _BED BED | CcOAL-FIRED

T2 UNIT | BOILERS | BOILERS | BOILERS BOILER | BOILER

ENGINES BOILERS
(<5 (5-50 (> 100 <5 e ||
MWih) MWih) MWih) MWith) | MWwih)

Pb [Mg/GJ] 456 4.56 456 4.07 13.687 | 2656 2.722

Cd [Mg/GJ] 12 12 12 136 2456 | 0823 0.268

Hg mg/GJ] | 0.341 0.341 0.341 136 9.051 1744 0.668

As [Mg/GJ] 3.98 3.98 3.98 1.81 9402 | 0243 0.339

cr [Mg/GJ] 255 255 2.55 136 15 45 45

T MODLIK, M., 2017. Emission factors of heavy metals and POPs from combustion processes.
Available at: http://portal.chmi.cz/files/portal/docs/uoco/oez/embil/EmisniFaktory TKaPOPs.pdf
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TYPE OF FUEL LIQUID FUELS HARD COAL
Cu [Mmg/GJ] 5.31 5.31 5.31 2.72 10 7.8 7.8
Ni [Mg/GJ] 255 255 255 1.36 10 4.9 4.537
Se [Mg/GJ] 2.06 2.06 2.06 6.79 2 23 23
Zn [Mg/GJ] 87.8 87.8 87.8 1.81 150 19 19
PCDD/F ng/(';J] 25 25 25 0.99 14.657 | 2.299 1.314
B(a)P mg/GJ] | 3.678 3678 3678 116 10.975 24 2.844
B(b)F mg/GJ] | 12.673 12.673 12.673 502 18.54 4.768 5.433
B(k)F mg/GJ] | 3.968 3.968 3.968 98.7 10.966 | 3.085 3.786
0P mg/GJ] | 6.484 6.484 6.484 187 5.956 2.08 3.662
PAHs [mg/GJ] | 26.803 26.803 26.803 903.7 46437 | 12.33 15.725
HCB [Hg/GJ] - - - 0.22 6.7 6.7 6.7
PCBs [Hg/GJ] 3.334 3.334 3.334 0.00013 8.073 0.395 1.176
TYPE OF FUEL BROWN COAL GASEOUS FUELS BIOMASS
FIXED FIXED | ALLTYPE | ALLTYPE | ALL TYPE FIXED
BED BED OF OF OF BED
T2 UNIT BOILER | BOILER | BOILERS | BOILERS | BOILERS TUIEQI?IES BOILER
(<5 (5-50 (<5 (5-50 (> 100 (<5
MWTH) | MWTH) | MWTH) | MWTH) MWTH) MWTH)
Pb [Mg/GJ] 59.471 6.67 0.0015 0.0015 0.0015 0.0015 27
cd [Mmg/GJ] 1.204 0.495 0.00025 | 0.00025 0.00025 0.00025 13
Hg [Mg/GJ] 2.382 1.924 0.1 0.1 0.1 0.1 0.56
As [Mg/GJ] 60.967 2.102 0.12 0.12 0.12 0.12 0.19
cr [Mg/GJ] 38.383 9.1 0.00076 | 0.00076 0.00076 0.00076 23
Cu [Mg/GJ] 69.545 1 0.000076 | 0.000076 | 0.000076 0.000076
Ni [Mg/GJ] 62.104 27.67 0.00051 | 0.00051 0.00051 0.00051
Se [Mg/GJ] 5192 45 0.0112 0.0112 0.0112 0.0112 05
Zn [Mg/GJ] 30.756 8.8 0.0015 0.0015 0.0015 0.0015 512
PCDD/F ng,g | 4.986 7.68 0.5 05 0.5 0.5 100
B(a)P [Wg/GJ] 320.061 3.147 0.56 0.56 0.56 0.56 10000
B(b)F [Hg/GJ] 518.482 7.973 0.84 0.84 0.84 0.84 16000
B(k)F [Hg/GJ] 518.482 4.047 0.84 0.84 0.84 0.84 5000
1P Hg/GJ] | 400.322 4.203 0.84 0.84 0.84 0.84 4000
PAHs Wg/GJ] | 1757.347 | 19.37 3.08 3.08 3.08 3.08 35000
HCB [Wg/GJ] 6.7 6.7 0.00308 | 0.00308 0.00308 0.00308 5
PCBs [ng/GJ] 5.059 0.757 ] - ; - 0.007

BC emissions were estimated this submission for this category based on total PMzs emissions — using
corrected EF for BC (EMEP/EEA GBzo19) (Table 3.27). The calculated BC emission values are

presented in Table 3.23.

Table 3.27: Emission factors for calculation of BC emissions

EF UNIT LIQUID FUELS SOLID FUELS GASEOUS FUELS BIOMASS
TSP [9/GJ] 20 124 0.78 150
PMq [9/GJ] 20 117 0.78 143
PM,5 [9/GJ] 20 108 0.78 140
BC [% of PMys] 56% 6.4% 4% 28%

3.5.2.3 Completeness

Emissions are well covered.
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3.5.2.4 Source-specific recalculations

The recalculations for HMs and POPs were made due to the change in methodology from Tier 1 to Tier
2. The results of the recalculations are in Table 3.28.

Table 3.28: Previous and revised emissions in the category 1A2a

VEAR Pb [t] cd ] Hg [t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 1.3784 0.0325 -98% 0.0185 0.0085 -54% 0.0865 0.0190 -78%
1991 1.3820 0.0326 -98% 0.0186 0.0085 -54% 0.0868 0.0191 -78%
1992 1.3863 0.0327 -98% 0.0186 0.0086 -54% 0.0870 0.0191 -78%
1993 | 1.3873 0.0327 -98% 0.0186 0.0086 -54% 0.0871 0.0191 -78%
1994 | 1.3869 0.0327 -98% 0.0186 0.0086 -54% 0.0871 0.0191 -78%
1995 | 1.4138 0.0334 -98% 0.0190 0.0087 -54% 0.0887 0.0195 -78%
1996 | 1.4103 0.0333 -98% 0.0190 0.0087 -54% 0.0885 0.0194 -78%
1997 | 1.4181 0.0335 -98% 0.0191 0.0088 -54% 0.0890 0.0195 -78%
1998 | 1.4620 0.0345 -98% 0.0196 0.0090 -54% 0.0916 0.0201 -78%
1999 | 1.5457 0.0365 -98% 0.0208 0.0096 -54% 0.0966 0.0212 -78%
2000 | 1.4598 0.0344 -98% 0.0196 0.0090 -54% 0.0918 0.0202 -78%
2001 1.6727 0.0389 -98% 0.0225 0.0035 -85% 0.1043 0.0096 91%
2002 1.8467 0.0382 -98% 0.0248 0.0037 -85% 0.1149 0.0104 91%
2003 | 1.9196 0.0437 -98% 0.0258 0.0039 -85% 0.1198 0.0110 91%
2004 | 1.8428 0.0377 -98% 0.0248 0.0037 -85% 0.1158 0.0106 91%
2005 | 2.0879 0.0425 -98% 0.0281 0.0042 -85% 0.1300 0.0118 91%
2006 | 2.1358 0.0435 -98% 0.0287 0.0043 -85% 0.1338 0.0122 91%
2007 | 1.7969 0.0365 -98% 0.0241 0.0036 -85% 0.1128 0.0103 91%
2008 | 1.7113 0.0348 -98% 0.0230 0.0034 -85% 0.1081 0.0099 91%
2009 | 1.3243 0.0270 -98% 0.0178 0.0027 -85% 0.0851 0.0079 91%
2010 | 1.3909 0.0283 -98% 0.0187 0.0028 -85% 0.0905 0.0085 91%
2011 1.3991 0.0285 -98% 0.0188 0.0028 -85% 0.0909 0.0086 91%
2012 1.5420 0.0314 -98% 0.0207 0.0031 -85% 0.0989 0.0092 91%
2013 | 1.5241 0.0310 -98% 0.0205 0.0031 -85% 0.0977 0.0091 91%
2014 | 1.3749 0.0280 -98% 0.0185 0.0028 -85% 0.0894 0.0084 91%
2015 | 1.3567 0.0276 -98% 0.0182 0.0027 -85% 0.0880 0.0083 91%
2016 | 0.9528 0.0194 -98% 0.0128 0.0019 -85% 0.0642 0.0063 -90%
2017 | 0.9693 0.0197 -98% 0.0130 0.0020 -85% 0.0650 0.0063 -90%
2018 | 1.2367 0.0252 -98% 0.0166 0.0025 -85% 0.0817 0.0078 -90%
2019 | 1.1012 0.0225 -98% 0.0148 0.0022 -85% 0.0710 0.0066 91%
2020 | 1.0398 0.0214 -98% 0.0141 0.0022 -84% 0.0670 0.0063 91%
VEAR As [t] Crt] Cult]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.0421 0.0092 -78% 0.1390 0.0494 -64% 0.1800 0.0858 -52%
1991 0.0422 0.0092 -78% 0.1394 0.0495 -64% 0.1805 0.0861 -52%
1992 | 0.0424 0.0093 -78% 0.1398 0.0497 -64% 0.1811 0.0863 -52%
1993 | 0.0424 0.0093 -78% 0.1399 0.0497 -64% 0.1812 0.0864 -52%
1994 | 0.0424 0.0093 -78% 0.1398 0.0497 -64% 0.1811 0.0864 -52%
1995 | 0.0432 0.0094 -78% 0.1426 0.0507 -64% 0.1847 0.0880 -52%
1996 | 0.0431 0.0094 -78% 0.1422 0.0505 -64% 0.1842 0.0878 -52%
1997 | 0.0433 0.0095 -78% 0.1430 0.0508 -64% 0.1852 0.0883 -52%
1998 | 0.0446 0.0097 -78% 0.1474 0.0524 -64% 0.1909 0.0910 -52%
1999 | 0.0472 0.0102 -78% 0.1558 0.0554 -64% 0.2019 0.0963 -52%
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As [t] crt] Culf]
YEAR

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2000 | 0.0446 0.0098 -78% 0.1472 0.0523 -64% 0.1907 0.0909 -52%
2001 0.0510 0.0106 79% 0.1686 0.0591 -65% 0.2185 0.1024 -53%
2002 | 0.0562 0.0067 -88% 0.1862 0.0625 -66% 0.2412 0.1080 -55%
2003 | 0.0585 0.0112 -81% 0.1935 0.0673 -65% 0.2507 0.1165 -54%
2004 | 0.0563 0.0064 -89% 0.1858 0.0621 67% 0.2407 0.1072 -55%
2005 | 0.0636 0.0069 -89% 0.2105 0.0702 67% 0.2727 0.1215 -55%
2006 | 0.0652 0.0072 -89% 0.2154 0.0718 67% 0.2789 0.1243 -55%
2007 | 0.0549 0.0061 -89% 0.1812 0.0604 67% 0.2347 0.1046 -55%
2008 | 0.0524 0.0060 -89% 0.1726 0.0575 67% 0.2235 0.0996 -55%
2009 | 0.0408 0.0050 -88% 0.1336 0.0445 -67% 0.1730 0.0771 -55%
2010 | 0.0431 0.0054 -87% 0.1403 0.0468 -67% 0.1817 0.0810 -55%
2011 0.0433 0.0054 -87% 0.1411 0.0470 -67% 0.1827 0.0814 -55%
2012 | 0.0475 0.0058 -88% 0.1555 0.0519 -67% 0.2014 0.0898 -55%
2013 | 0.0469 0.0056 -88% 0.1537 0.0512 -67% 0.1991 0.0887 -55%
2014 | 0.0426 0.0054 -87% 0.1387 0.0462 -67% 0.1796 0.0800 -55%
2015 | 0.0420 0.0052 -88% 0.1369 0.0456 -67% 0.1772 0.0790 -55%
2016 | 0.0299 0.0042 -86% 0.0962 0.0320 67% 0.1244 0.0555 -55%
2017 | 0.0304 0.0042 -86% 0.0978 0.0326 67% 0.1266 0.0564 -55%
2018 | 0.0385 0.0051 -87% 0.1248 0.0416 67% 0.1615 0.0720 -55%
2019 | 0.0340 0.0042 -88% 0.1111 0.0370 67% 0.1438 0.0642 -55%
2020 | 0.0321 0.0040 -88% 0.1051 0.0352 67% 0.1358 0.0606 -55%
VEAR Ni [t] Se [t] Zn[t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.1338 0.0571 57% 0.0191 0.2350 | 1132% | 2.0645 0.1975 -90%
1991 0.1342 0.0572 57% 0.0191 0.2356 | 1132% | 2.0699 0.1980 -90%
1992 | 0.1346 0.0574 57% 0.0192 0.2364 | 1132% | 2.0762 0.1986 -90%
1993 | 0.1347 0.0575 57% 0.0192 02365 | 1132% | 2.0778 0.1988 -90%
1994 | 0.1347 0.0574 57% 0.0192 02365 | 1132% | 2.0772 0.1987 -90%
1995 | 0.1373 0.0585 57% 0.0196 0.2410 | 1132% | 2.1174 0.2026 -90%
1996 | 0.1369 0.0584 57% 0.0195 0.2404 | 1132% | 2.1121 0.2020 -90%
1997 | 0.1377 0.0587 -57% 0.0196 0.2418 | 1132% | 2.1239 0.2032 -90%
1998 | 0.1420 0.0604 57% 0.0202 0.2493 | 1133% | 2.1894 0.2094 -90%
1999 | 0.1501 0.0641 57% 0.0214 0.2635 | 1134% | 2.3145 0.2215 -90%
2000 | 0.1418 0.0603 57% 0.0202 0.2489 | 1130% | 2.1866 0.2091 -90%
2001 0.1624 0.0645 -60% 0.0231 0.2860 | 1139% | 2.5043 0.2395 -90%
2002 | 0.1793 0.0654 -64% 0.0254 0.3171 1146% | 2.7645 0.2632 -90%
2003 | 0.1864 0.0701 -62% 0.0265 0.3286 | 1140% | 2.8738 0.2736 -90%
2004 | 0.1789 0.0630 -65% 0.0255 0.3167 | 1141% | 2.7599 0.2618 91%
2005 | 0.2027 0.0709 -65% 0.0288 0.3586 | 1146% | 3.1254 0.2968 91%
2006 | 0.2074 0.0723 -65% 0.0295 0.3666 | 1141% | 3.1983 0.3035 91%
2007 | 0.1745 0.0609 -65% 0.0249 0.3085 | 1140% | 2.6910 0.2551 91%
2008 | 0.1662 0.0580 -65% 0.0238 0.2938 | 1137% | 2.5638 0.2430 91%
2009 | 0.1286 0.0478 -63% 0.0185 0.2274 | 1126% 1.9863 0.1892 -90%
2010 | 0.1351 0.0472 -65% 0.0196 02388 | 1119% | 2.0873 0.1977 91%
2011 0.1359 0.0477 -65% 0.0197 0.2402 | 1120% | 2.0994 0.1989 91%
2012 | 0.1498 0.0563 -62% 0.0216 0.2648 | 1127% | 2.3126 0.2204 -90%
2013 | 0.1480 0.0517 -65% 0.0213 0.2617 | 1128% | 2.2852 0.2165 91%
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Ni [t] Se [t] Zn ]
VB AR I OREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2014 | 0.1336 0.0466 -65% 0.0194 0.2361 1119% | 2.0631 0.1952 -91%
2015 | 0.1318 0.0460 -65% 0.0191 0.2330 1121% | 2.0356 0.1926 -91%
2016 | 0.0926 0.0323 -65% 0.0137 0.1636 1098% 1.4327 0.1354 -91%
2017 | 0.0942 0.0335 -64% 0.0139 0.1665 1101% 1.4571 0.1380 -91%
2018 | 0.1202 0.0421 -65% 0.0176 0.2124 1110% 1.8574 0.1757 91%
2019 | 0.1070 0.0404 -62% 0.0154 0.1891 1124% 1.6520 0.1575 -90%
2020 | 0.1010 0.0370 -63% 0.0146 0.1785 1124% 1.5639 0.1528 -90%
PCDD/F [g I-TEQ] PAHs [t]

YEAR PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
1990 2.0931 0.0288 -99% 1.5648 0.0003 -100%
1991 2.0986 0.0289 -99% 1.5687 0.0003 -100%
1992 2.1051 0.0290 -99% 1.5735 0.0003 -100%
1993 2.1066 0.0290 -99% 1.5747 0.0003 -100%
1994 2.1060 0.0290 -99% 1.5744 0.0003 -100%
1995 2.1468 0.0295 -99% 1.6038 0.0003 -100%
1996 2.1415 0.0295 -99% 1.6005 0.0003 -100%
1997 2.1534 0.0296 -99% 1.6094 0.0003 -100%
1998 2.2198 0.0304 -99% 1.6576 0.0003 -100%
1999 2.3468 0.0319 -99% 1.7500 0.0004 -100%
2000 2.2169 0.0307 -99% 1.6590 0.0003 -100%
2001 2.5392 0.0221 -99% 1.8908 0.0004 -100%
2002 2.8032 0.0238 -99% 2.0847 0.0003 -100%
2003 2.9142 0.0254 -99% 2.1709 0.0004 -100%
2004 2.7984 0.0249 -99% 2.0930 0.0003 -100%
2005 3.1694 0.0270 -99% 2.3584 0.0003 -100%
2006 3.2430 0.0283 -99% 2.4215 0.0003 -100%
2007 2.7286 0.0240 -99% 2.0399 0.0003 -100%
2008 2.5993 0.0235 -99% 1.9495 0.0002 -100%
2009 2.0129 0.0196 -99% 1.5247 0.0002 -100%
2010 2.1151 0.0216 -99% 1.6130 0.0002 -100%
2011 2.1274 0.0216 -99% 1.6212 0.0002 -100%
2012 2.3435 0.0226 -99% 1.7736 0.0002 -100%
2013 2.3162 0.0222 -99% 1.7513 0.0002 -100%
2014 2.0906 0.0212 -99% 1.5935 0.0002 -100%
2015 2.0628 0.0208 -99% 1.5707 0.0002 -100%
2016 1.4509 0.0168 -99% 1.1285 0.0002 -100%
2017 1.4757 0.0168 -99% 1.1444 0.0002 -100%
2018 1.8816 0.0203 -99% 1.4472 0.0002 -100%
2019 1.6739 0.0165 -99% 1.2701 0.0002 -100%
2020 1.5812 0.0164 -99% 1.1993 0.0005 -100%
VEAR HCB [kg] PCB [kg]

PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
1990 0.0064 0.0689 981% 1.7486 0.0045 -100%
1991 0.0064 0.0691 981% 1.7532 0.0045 -100%
1992 0.0064 0.0693 981% 1.7586 0.0046 -100%
1993 0.0064 0.0694 981% 1.7599 0.0046 -100%
1994 0.0064 0.0694 981% 1.7593 0.0046 -100%
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YEAR HCB [kg] PCB [kg]
PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
1995 0.0065 0.0707 981% 1.7935 0.0046 -100%
1996 0.0065 0.0705 981% 1.7890 0.0046 -100%
1997 0.0066 0.0709 981% 1.7989 0.0047 -100%
1998 0.0068 0.0731 981% 1.8546 0.0048 -100%
1999 0.0072 0.0773 981% 1.9609 0.0051 -100%
2000 0.0068 0.0730 981% 1.8518 0.0048 -100%
2001 0.0077 0.0837 981% 2.1219 0.0151 -99%
2002 0.0085 0.0924 981% 2.3427 0.0163 -99%
2003 0.0089 0.0960 981% 2.4351 0.0172 -99%
2004 0.0085 0.0922 981% 2.3377 0.0162 -99%
2005 0.0097 0.1044 981% 2.6486 0.0184 -99%
2006 0.0099 0.1068 981% 2.7094 0.0188 -99%
2007 0.0083 0.0899 981% 2.2794 0.0158 -99%
2008 0.0079 0.0856 981% 2.1709 0.0150 -99%
2009 0.0061 0.0663 981% 1.6800 0.0117 -99%
2010 0.0064 0.0696 981% 1.7644 0.0122 -99%
2011 0.0065 0.0700 981% 1.7747 0.0123 -99%
2012 0.0071 0.0771 981% 1.9560 0.0136 -99%
2013 0.0071 0.0762 981% 1.9334 0.0134 -99%
2014 0.0064 0.0688 981% 1.7441 0.0121 -99%
2015 0.0063 0.0679 981% 1.7210 0.0119 -99%
2016 0.0044 0.0477 982% 1.2085 0.0084 -99%
2017 0.0045 0.0485 982% 1.2295 0.0085 -99%
2018 0.0057 0.0619 982% 1.5687 0.0109 -99%
2019 0.0051 0.0551 981% 1.3969 0.0097 -99%
2020 0.0049 0.0521 973% 1.3188 0.0092 -99%

3.5.3 STATIONARY COMBUSTION IN MANUFACTURING INDUSTRIES
AND CONSTRUCTION: NON-FERROUS METALS (NFR 1A2b)

3.5.3.1

Overview

The category is focused on combustion processes in the production of non-ferrous metals. Activities
listed within this category are shown in Table 3.29.

Table 3.29: Activities according to national categorization included in 1A2b

CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. SPECIFICATION FOR
AS AMENDED:

SOURCES

1.1. Technological units containing combustion plants, including gas turbines and stationary

piston engines, with an installed total rated thermal input in MW

LARGE/MEDIUM S.:
NACE 24.4-24.3; 24.53-
24.54

2.99. Other industrial production and metal processing if:
a) the combustion of fuel with nominated thermal input in MW is a part of technology

b) the share of mass flow of emissions before the separator and mass flow of air pollutants

defined in annex 3 in national legislation (carcinogenic effect, organic gases and other
compounds)

LARGE/MEDIUM S.:
NACE 24.4-24.3; 24.53-
24.54

The overview of emissions in this category is shown in Table 3.30.

Table 3.30: Overview of emissions in the category 1A2b

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NH; [kt] | PM.s[kt] | PMy [kt] | TSP [kt] | BC[kt] | CO [kt]
1990 0.0040 0.0001 0.0002 NO 0.0002 0.0002 | 0.0003 | 0.0000 | 0.0014
1995 0.0044 0.0001 0.0002 NO 0.0002 0.0003 | 0.0003 | 0.0000 | 0.0016
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YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NH; [kt] | PMys[kt] | PMy [kf] | TSP [kf] | BC [kt] | CO [kf]
2000 0.0011 0.0001 0.0000 | NO 0.0000 | 0.0000 | 0.0001 | 0.000 | 0.0004
2005 0.0036 0.0001 0.0004 | NO 0.0002 | 0.0002 | 0.0006 | 0.0000 | 0.0015
2010 0.0033 0.0002 0.0000 | NO 0.0002 | 0.0002 | 0.0002 | 0.0000 | 0.0013
2011 0.0035 0.0002 0.0000 | NO 0.0001 | 0.0002 | 0.0002 | 0.0000 | 0.0016
2012 0.0036 0.0002 0.0000 | NO 0.0002 | 0.0002 | 0.0002 | 0.0000 | 0.0014
2013 0.0035 0.0002 0.0000 | NO 0.0002 | 0.0002 | 00002 | 0.0000 | 0.0014
2014 0.0039 0.0002 0.0000 | NO 0.0002 | 0.0002 | 0.0002 | 0.0000 | 0.0016
2015 0.0041 0.0002 0.0000 | NO 0.0002 | 0.0002 | 0.0002 | 0.0000 | 0.0017
2016 0.0042 0.0003 0.0000 | NO 0.0002 | 0.0002 | 0.0002 | 0.0000 | 0.0017
2017 0.0050 0.0003 0.0000 | NO 0.0002 | 0.0002 | 0.0003 | 0.0000 | 0.0020
2018 0.0053 0.0003 0.0000 | NO 0.0002 | 0.0003 | 0.0003 | 0.0000 | 0.0021
2019 0.0050 0.0003 0.0000 | NO 0.0002 | 0.0002 | 0.0003 | 0.0000 | 0.0020
2020 0.0057 0.0004 0.0000 | NO 0.0002 | 0.0003 | 0.0003 | 0.0000 | 0.0023
2021 0.0062 0.0004 0.0000 | NO 0.0003 | 0.0003 | 0.0003 | 0.0000 | 0.0025
1990/2021 56% 413% 75% ; 24% 27% 13% 31% 79%
2020/2021 8% 8% 12% ; 9% 9% 8% 13% 8%
YEAR Pb [1] cd Hg [] As [t] crit] cult] Ni[t] | Seft] | zn[
1990 0.0000 | 0.0000 | 00000 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
1995 0.0000 | 0.0000 | 0.0000 | 00000 | 00000 | 0.000 | 0.0000 | 0.0000 | 0.0001
2000 0.0000 | 00000 | 0.0000 | 0.0000 | 00000 | 0.0000 | 00000 | 0.0000 | 0.0000
2005 0.0001 | 00000 | 0.0000 | 00000 | 00000 | 0.0000 | 00000 | 0.0000 | 0.0002
2010 0.0000 | 0.0000 | 0.0000 | 00000 | 00000 | 0.000 | 0.0000 | 0.0000 | 0.0001
2011 0.0000 | 0.0000 | 0.0000 | 00000 | 00000 | 0.000 | 0.0000 | 0.0000 | 0.0001
2012 0.0000 | 00000 | 00000 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2013 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2014 0.0000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 00000 | 0.0000 | 0.0000
2015 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2016 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2017 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2018 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2019 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.000 | 0.0000 | 0.0000 | 0.0001
2020 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
2021 0.0000 | 00000 | 00001 | 00000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0001
1990/2021 76% 76% 76% 76% 76% 78% 76% 76% | 7%
2020/2021 8% 8% 8% 8% 8% 9% 8% 8% 8%
YEAR [';‘f_?'é’g] B@P[] | BOF[ | BKFIY P[] | PAHs[f] | HCB[kg] | PCB [kg]
1990 0.0000 0.0001 0.0002 0.0001 0.0001 0.0005 NE NE
1995 0.0000 0.0001 0.0003 0.0001 0.0001 0.0005 NE NE
2000 0.0000 0.0000 0.0001 0.0001 0.0001 0.0003 NE NE
2005 0.0001 0.0001 0.0002 0.0001 0.0001 0.0005 0.0000 0.0001
2010 0.0000 0.0001 0.0002 0.0001 0.0001 0.0004 NE NE
2011 0.0000 0.0001 0.0002 0.0001 0.0001 0.0005 NE NE
2012 0.0000 0.0001 0.0002 0.0001 0.0001 0.0005 NE NE
2013 0.0001 0.0001 0.0003 0.0001 0.0001 0.0006 NE NE
2014 0.0000 0.0000 0.0002 0.0001 0.0001 0.0004 NE NE
2015 0.0001 0.0001 0.0003 0.0001 0.0001 0.0006 NE NE
2016 0.0001 0.0001 0.0003 0.0001 0.0001 0.0006 NE NE
2017 0.0001 0.0001 0.0003 0.0001 0.0001 0.0007 NE NE
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YEAR [';‘f_?g’g] B@P[] | BOF[ | BKFIY P[] | PAHs[f] | HCB[kg] | PCB [kg]
2018 0.0001 0.0001 0.0004 0.0001 0.0001 0.0007 NE NE
2019 0.0001 0.0001 0.0003 0.0001 0.0001 0.0007 NE NE
2020 0.0001 0.0001 0.0004 0.0001 0.0001 0.0008 NE NE
2021 0.0001 0.0001 0.0004 0.0002 0.0002 0.0008 NE NE
1990/2021 76% 76% 76% 76% 76% 76% - -
2020/2021 8% 8% 8% 8% 8% 8% - -

An overview of the activity data (energy consumption) for this source category is in Table 3.31 below.

Table 3.31: Overview of activity data in the category 1A2b

VEAR LIQUID FUELS | SOLID FUELS | GASEOUS FUELS BIOMASS | OTHER FUELS
[TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV]

1990 NO NO 82.27 NO NO
1995 NO NO 92.15 NO NO
2000 NO NO 50.36 NO NO
2005 NO 0.48 74.88 NO NO
2010 NO NO 76.40 NO NO
2011 NO NO 81.65 NO NO
2012 NO NO 83.09 NO NO
2013 0.01 NO 102.13 NO NO
2014 0.01 NO 61.46 NO NO
2015 0.01 NO 97.30 NO NO
2016 0.01 NO 99.67 NO NO
2017 0.01 NO 116.37 NO NO
2018 0.01 NO 123.28 NO NO
2019 0.01 NO 117.47 NO NO
2020 0.01 NO 134.22 NO NO
2021 0.02 NO 144.64 NO NO
1990/2021 - - 76% - -
2020/2021 185% - 8% - -

3.5.3.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from

2005 to 2021.

The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of |IEF for each pollutant for the period 2000-2004 (Table 3.32).

Table 3.32: Emission factors for calculation of historical years

NMVOC SOx TSP PM_s PM,
NO tGJ CO [g/tGJ
x[9GJ] | iG] [9/tGJ] [9GJ] | [%of TSP] | [% of TSP] [g/tGJ]
EF 48.12 0.90 1.92 3.41 78% 85% 16.93

HMs and POPs emissions were calculated using Tier 1 emission factors from EMEP/EEA GBzo1s (Table

3.33).
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Table 3.33: Emission factors for heavy metals and POPs in the category 1A2b

¢ UNIT LIQUID FUELS | SOLID FUELS GASEOYS BIOMASS
Pb [mg/GJ] 0.08 134 0.011 27
cd [Mg/GJ] 0.006 18 0.0009 13
Hg [Mg/GJ] 0.12 7.9 0.54 0.56
As [mg/GJ] 0.03 4 0.1 0.19
cr [Mg/GJ] 0.2 135 0.013 23
Cu [Mg/GJ] 0.22 175 0.002600

Ni [Mg/GJ] 0.008 13 0.013

Se [mg/GJ] 0.1 18 0.058 05
Zn [mg/GJ] 29 200 0.73 512
PCDDIF [ng I-TEQ/GJ] 14 203 0.52 100
B(a)P [mg/GJ] 19 455 0.72 10
B(b)F [mg/GJ] 15 58.9 29 16
B(k)F [mg/GJ] 17 237 11

)P [mg/GJ] 15 185 108

PAHSs [Mg/GJ] 201 146.6 58 35
HCB [g/GJ] - 0.62 - 5
PCBs [g/GJ] - 170 - 0.06

BC emissions were estimated in this submission for this category based on total PM2.5 emissions — using
corrected EF for BC (EMEP/EEA GBzo19) (Table 3.34). The calculated BC emission values are
presented in Table 3.30.

Table 3.34: Emission factors for calculation of BC emissions

EF UNIT LIQUID FUELS SOLID FUELS GASEOUS FUELS BIOMASS
TSP [9/GJ] 20 124 0.78 150
PMq [9/GJ] 20 117 0.78 143
PM,s [9/GJ] 20 108 0.78 140
BC [% of PMys] 56% 6.4% 4% 28%

3.5.3.3 Completeness

POPs (HCB and PCB) are reported as NE except in the years 2003-2007, as only in this period solid
fuels were used. For other used fuels, the emission factors are not available.

3.5.3.4 Source-specific recalculations

No recalculations in this submission.

3.5.4 STATIONARY COMBUSTION IN MANUFACTURING

AND CONSTRUCTION: CHEMICALS (NFR 1A2c)

3.54.1

Overview

INDUSTRIES

Combustion in the chemicals sector ranges from conventional fuels in boiler plants and recovery of
process by-products using thermal oxidisers to process-specific combustion activities. The category
includes emissions from fuel combustion in the chemical industry. The production in the chemical
industry is very wide and all sources with mixed emissions were allocated into 2B10a.

Activities listed within this category are shown in Table 3.35. The emissions from the combustion of
industrial waste are included in this category because of the energy recovery from the combustion
process.
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Table 3.35: Activities according to national categorization included in 1A2¢c

CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. AS SPECIFICATION FOR
AMENDED: SOURCES

1.1. Technological units containing combustion plants, including gas turbines and stationary piston | LARGE/MEDIUM S.:
engines, with an installed total rated thermal input in MW NACE 20-22; 24-25
5.1. Industrial waste incineration combustion

The overview of emissions in this category is shown in Table 3.36.

Table 3.36: Overview of emissions in the category 1A2c

YEAR NOx [kf] | NMVOC [kt] | SOx [kt] | NH; [kt] | PM,s[kt] | PMy[kt] | TSP [kt] | BC[kt] | CO [kt]
1990 0.7208 0.0375 04394 | NO | 00311 | 00462 | 00687 | 00023 | 0.1880
1995 0.6853 0.0357 04178 | NO | 00296 | 00439 | 00653 | 00022 | 01787
2000 0.3992 0.0207 02715 | NO | 00232 | 00345 | 00513 | 00018 | 0.1221
2005 0.2958 0.0057 00595 | NO | 00165 | 00169 | 00206 | 0.0067 | 0.0472
2010 0.2064 0.0050 00092 | NO | 00108 | 00120 | 00153 | 0.0008 | 0.0606
2011 0.2299 0.0056 00128 | NO | 00119 | 00128 | 00162 | 0.0009 | 0.0649
2012 0.2375 0.0050 00119 | NO | 00120 | 00130 | 00162 | 0.0009 | 0.0667
2013 0.2275 0.0059 00120 | NO | 00116 | 00125 | 00151 | 0.0009 | 0.0655
2014 0.2301 0.0054 00125 | NO | 00100 | 00104 | 00107 | 0.0007 | 0.0651
2015 0.2402 0.0060 00145 | NO | 00107 | 00109 | 00112 | 0.0006 | 0.0807
2016 0.2368 0.0059 00150 | NO | 00117 | 00122 | 00127 | 00011 | 0.0787
2017 0.2372 0.0058 0.0274 | NO | 00121 | 00127 | 00133 | 0.0009 | 0.0741
2018 0.2534 0.0057 00197 | NO | 00113 | 00117 | 00121 | 00008 | 0.0708
2019 0.2343 0.0057 00209 | NO | 00106 | 00109 | 00116 | 0.0007 | 0.0685
2020 0.2105 0.0053 0.0068 | NO | 00101 | 00104 | 00108 | 00014 | 0.0675
2021 0.2121 0.0052 00033 | NO | 00124 | 00128 | 00132 | 00010 | 0.0614
199012021 | -71% -86% -99% ; -60% 72% 81% 58% | -67%

2020/2021 1% 1% -52% ; 23% 23% 23% -32% 9%

YEAR Pb [1] cdrt Hg [t] As [t crl] cult Ni[] | Ser] | zn[y

1990 06213 | 00091 | 00408 | 00192 | 00616 | 00798 | 00605 | 0.0087 | 0.9311
1995 05526 | 00081 | 00367 | 00171 | 00548 | 00709 | 00538 | 0.0078 | 0.8296
2000 06193 | 00089 | 00403 | 00191 | 00617 | 00798 | 00603 | 0.0087 | 0.9339
2005 00102 | 00008 | 00026 | 00005 | 00002 | 0.0002 | 00011 | 0.0003 | 0.0155
2010 0.0096 | 00007 | 00025 | 00005 | 00002 | 0.0001 | 00011 | 0.0002 | 0.0060
2011 0.0095 | 00007 | 00027 | 00006 | 00002 | 0.0001 | 00011 | 0.0003 | 0.0060
2012 0.0078 | 00006 | 00027 | 0.0005 | 00002 | 0.0001 | 00009 | 0.0003 | 0.0060
2013 0.0069 | 00006 | 00027 | 00005 | 00002 | 0.0001 | 00008 | 0.0003 | 0.0063
2014 0.0052 | 00001 | 00027 | 00005 | 00001 | 0.0000 | 0.0006 | 0.0003 | 0.0051
2015 0.0061 | 00001 | 00030 | 00006 | 00001 | 0.0000 | 0.0007 | 0.0003 | 0.0051
2016 0.0064 | 00002 | 00029 | 00006 | 00002 | 0.0001 | 00007 | 0.0003 | 0.0075
2017 00072 | 00001 | 00029 | 00006 | 00002 | 0.0000 | 00008 | 0.0003 | 0.0060
2018 0.0068 | 00001 | 00029 | 00006 | 00001 | 0.0000 | 00008 | 0.0003 | 0.0050
2019 0.0055 | 00001 | 00041 | 00008 | 00002 | 0.0000 | 00007 | 0.0004 | 0.0073
2020 0.0060 | 00003 | 00026 | 00005 | 00004 | 0.0001 | 00007 | 0.0003 | 0.0116
2021 00039 | 00001 | 00026 | 00005 | 00002 | 0.0000 | 00005 | 0.0003 | 0.0056
1990/2021 | -99% -99% -94% -97% 100% | -100% | -99% | -97% | -99%

202012021 | -35% -64% 0% 2% -63% -65% 31% 1% | -52%

YEAR [:(I:R.gg] B@P[tl | BOF[ | BKFIL IOP[] | PAHs[f] | HCB[kg] | PCB k]
1990 4.0019 0.2138 0.2989 0.1175 0.0935 0.8992 0.0204 0.7736
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YEAR [';‘f_?g’g] B@P[] | BOF[ | BKFIY P[] | PAHs[f] | HCB[kg] | PCB [kg]
1995 3.6495 0.1906 0.2686 0.1053 0.0840 0.8099 0.0186 0.6876
2000 3.3577 0.2136 0.2985 0.1169 0.0930 0.8607 0.0167 0.7741
2005 25939 0.0037 0.0175 0.0050 0.0048 0.1791 0.0148 0.0007
2010 2.3575 0.0031 0.0117 0.0045 0.0043 0.1581 0.0135 0.0009
2011 2.3660 0.0033 0.0128 0.0048 0.0047 0.1607 0.0135 0.0008
2012 1.9210 0.0034 0.0131 0.0050 0.0049 0.1359 0.0110 0.0007
2013 16988 0.0034 0.0133 0.0050 0.0049 0.1236 0.0097 0.0006
2014 0.0028 0.0033 0.0132 0.0050 0.0049 0.1035 0.0077 0.0001
2015 0.0030 0.0037 0.0146 0.0055 0.0054 0.1200 0.0091 0.0000
2016 0.0034 0.0036 0.0145 0.0055 0.0054 0.1224 0.0094 0.0000
2017 0.0031 0.0036 0.0141 0.0054 0.0053 0.1351 0.0107 0.0001
2018 0.0029 0.0035 0.0139 0.0053 0.0052 0.1298 0.0102 0.0000
2019 0.0042 0.0052 0.0207 0.0079 0.0077 0.1229 0.0082 0.0000
2020 0.0039 0.0033 0.0127 0.0048 0.0047 0.1103 0.0086 0.0000
2021 0.0028 0.0032 0.0129 0.0049 0.0048 0.0837 0.0058 0.0000
1990/2021 -100% -98% -96% -96% -95% 91% -72% -100%
2020/2021 -29% A% 2% 2% 2% -24% -32% 73%

An overview of the activity data (energy consumption) for this source category is in Table 3.37 below.

Table 3.37: Overview of activity data in the category 1A2c

YEAR |NCY¥£?§1ETED LIQUID FUELS | SOLID FUELS GASEOUS BIOMASS | OTHER FUELS
[ki] [TJ NCV] [TJ NCV] FUELS [TJNCV] | [TJNCV] [TJ NCV]
1990 8.78 522.62 4 550.61 7 926.22 NO NO
1995 8.07 516.75 4 044.80 7 796.65 NO NO
2000 6.94 617.35 4 553.46 7 244.47 415.16 149.61
2005 7.40 413.42 4.01 3821.97 4.70 192.44
2010 6.73 1.20 5.58 3887.23 23.81 161.41
2011 6.75 1.16 455 4 269.22 21.95 162.00
2012 5.48 14.03 4.30 4372.33 21.09 131.48
2013 4.84 13.99 3.53 4372.89 111.40 115.27
2014 3.85 14.45 0.58 4 295.01 219.22 91.42
2015 4.54 7.26 0.28 4 750.59 264.49 108.35
2016 4.67 3.18 0.24 4 625.45 320.25 108.42
2017 5.34 0.98 0.42 4535.95 311.32 127.46
2018 5.10 3.48 0.17 4 490.38 271.79 122.38
2019 4.07 3.40 0.07 6 874.85 246.90 105.64
2020 4.24 8.97 0.00 4133.26 171.55 105.95
2021 2.89 3.39 NO 4 280.55 156.93 69.84
1990/2021 -67% -99% - -46% - -
2020/2021 -32% -62% - 4% -9% -34%

3.5.4.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from
2005 to 2021.
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The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of |IEF for each pollutant for the period 2000-2004 (Table 3.38).

Table 3.38: Emission factors for calculation of historical years

NMVOC SOx TSP PM_s PM,
NO tGJ CO [g/tGJ
x[9GJ] | iG] [9/tGJ] [9GJ] | [%of TSP] | [% of TSP] [g/tGJ]
EF 55.45 2.89 33.80 5.29 45% 67% 14.46

HMs and POPs emissions were calculated using Tier 1 emission factors from EMEP/EEA GBzo1s (Table

3.39).

Table 3.39: Emission factors for heavy metals and POPs in the category 1A2c
E UNIT LIQUID FUELS | SOLID FUELS CASEoyS BIOMASS
Pb [mg/GJ] 0.08 134 0.011 27
Cd [mg/GJ] 0.006 1.8 0.0009 13
Hg [mg/GJ] 0.12 7.9 0.54 0.56
As [mg/GJ] 0.03 4 0.1 0.19
Cr [mg/GJ] 0.2 13.5 0.013 23
Cu [mg/GJ] 0.22 17.5 0.002600
Ni [mg/GJ] 0.008 13 0.013
Se [mg/GJ] 0.11 1.8 0.058 0.5
Zn [mg/GJ] 29 200 0.73 512
PCDD/F [ng I-TEQ/GJ] 1.4 203 0.52 100
B(a)P [mg/GJ] 1.9 455 0.72 10
B(b)F [mg/GJ] 15 58.9 2.9 16
B(k)F [mg/GJ] 1.7 23.7 1.1
I()P [mg/GJ] 1.5 18.5 1.08
PAHSs [mg/GJ] 20.1 146.6 5.8 35
HCB [ug/GJ] - 0.62 - 5
PCBs [ug/GJ] - 170 - 0.06

BC emissions were estimated in this submission for this category based on total PM2.5 emissions — using
corrected EF for BC (EMEP/EEA GBzo19) (Table 3.40). The calculated BC emission values are
presented in Table 3.36.

Table 3.40: Emission factors for calculation of BC emissions

EF UNIT LIQUID FUELS SOLID FUELS GASEOUS FUELS BIOMASS
TSP [9/GJ] 20 124 0.78 150
PMo [9/GJ] 20 117 0.78 143
PMs s [9/GJ] 20 108 0.78 140
BC [% of PM,5] 56% 6.4% 4% 28%

Emissions are well covered.

3.5.4.3 Completeness

3.5.4.4 Source-specific recalculations

No recalculations in this submission.
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3.5.5 STATIONARY COMBUSTION IN MANUFACTURING INDUSTRIES
AND CONSTRUCTION: PULP, PAPER AND PRINT (NFR 1A2d)

3.5.5.1 Overview

The production of pulp and paper requires considerable amounts of steam and power. Most pulp and
paper mills produce their own steam in one or more industrial boilers or combined heat and power (CHP)
units which burn fossil fuels and/or wood residues.

Activities listed within this category are shown in Table 3.41.

Table 3.41: Activities according to national categorization included in 1A2d

CATEGORIZATION ACCORDING TO THE ANNEX NO 6 OF DECREE NO 410/2012 COLL. AS SPECIFICATION
AMENDED: FOR SOURCES

1.1. Technological units containing combustion plants, including gas turbines and stationary piston LARGE/MEDIUM S.:
engines, with an installed total rated thermal input in MW NACE 17-18; 24-25

4.18. Manufacture of pulp and derivatives thereof, including the treatment of waste to products of this manufacture

4.36. Production and refinement of paper, cardboard with projected output in t/d

The category includes emissions from fuel combustion in the paper industry. The trends in emissions of
pollutants, for which is this category key, are provided in the following figures. A decrease in 2004 and
an increase in 2015 in emissions of HMs and POPs was caused by single-source which used in 2004
almost 3x more biomass fuel and in 2015, the same source used 2x less biomass fuel. A decrease in
emissions of PCBs in 2010 is connected with a significant reduction in the use of solid fuels in this
category.

An overview of the emissions is shown in Table 3.42. Emissions in this category show an overall
increasing trend due to an increase in activity within this category.

Table 3.42: Overview of emissions in the category 1A2d

YEAR NOx [kt] | NMVOC [kt] | SOx [kt] | NH; [kt] | PM.s[kt] | PMi[kt] | TSP [kt] | BC[kt] | CO [kt]
1990 3.3048 0.0321 126102 | NO 0.1983 | 02240 | 02985 | 0.0403 | 5.5380
1995 3.3055 0.0321 126132 | NO 0.1983 | 02240 | 0.2986 | 0.0407 | 5.5393
2000 1.9772 0.1984 7.3805 NO 0.1261 0.1425 | 0.1899 | 0.0280 | 3.0044
2005 2.1433 0.1611 3.3816 NO 0.0748 | 0.0887 | 0.1205 | 0.0187 | 2.1215
2010 1.2829 0.0725 0.2672 | 0.0039 | 0.0245 | 0.0279 | 0.0424 | 0.0068 | 1.8493
2011 1.2395 0.0679 0.2202 | 0.0038 | 0.0281 0.0315 | 0.0472 | 0.0079 | 2.0261
2012 1.1296 0.0707 0.1503 | 0.0029 | 0.0253 | 0.0292 | 0.0487 | 0.0071 | 1.7745
2013 1.0277 0.0253 0.1800 | 0.0029 | 0.0220 | 0.0254 | 0.0411 | 0.0062 | 1.8270
2014 0.9283 0.0264 0.2292 | 0.0026 | 0.0164 | 0.0164 | 0.0164 | 0.0046 | 1.6509
2015 1.0847 0.0364 0.1637 | 0.0002 | 0.0127 | 0.0134 | 0.0148 | 0.0036 | 0.9662
2016 1.1150 0.0462 0.0969 | 0.0031 | 0.0181 0.0181 | 0.0181 | 0.0051 | 1.9663
2017 1.0995 0.0749 0.2004 | 0.0072 | 0.0120 | 0.0121 | 0.0122 | 0.0033 | 0.4761
2018 0.9907 0.0763 0.0596 | 0.0079 | 0.0142 0.0142 | 0.0142 | 0.0040 | 0.2665
2019 1.0505 0.0494 0.1221 | 0.0033 | 0.0167 | 0.0169 | 0.0170 | 0.0047 | 0.3509
2020 1.1573 0.0770 0.1401 | 0.0105 | 0.0145 | 0.0147 | 0.0148 | 0.0041 | 0.6176
2021 1.3143 0.0521 0.0998 | 0.0030 | 0.0174 | 0.0174 | 0.0174 | 0.0049 | 1.1397
1990/2021 -60% 62% -99% - -91% -92% -94% -88% -79%

2020/2021 14% -32% -29% 1% 20% 18% 18% 20% 85%

YEAR Pb [t] cd ] Hg [t] As [t] Cr[t] Culf] Ni [t] Se[t] | zn[t]

1990 0.0361 0.0041 0.0231 0.0127 0.0431 0.0296 | 0.1347 | 0.2115 | 0.1384
1995 0.0362 0.0041 0.0232 0.0128 0.0425 0.0293 | 0.1341 | 0.2087 | 0.1377
2000 0.0419 0.0047 0.0280 0.0159 0.0422 0.0292 | 0.1208 | 0.2078 | 0.1401
2005 0.0446 0.0044 0.0315 0.0193 0.0272 0.0213 | 0.0308 | 0.1370 | 0.1006
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YEAR Pb [1] cdrt Hg [t As [ cri curtl Ni[] | Ser] | zn[f
2010 0.0380 | 00040 | 00297 | 00205 | 00031 | 00059 | 0.0044 | 0.0174 | 0.0542
2011 00355 | 00037 | 00284 | 00197 | 00007 | 00023 | 00021 | 0.0051 | 0.0440
2012 00335 | 00035 | 00268 | 00186 | 00007 | 00022 | 00022 | 0.0051 | 0.0416
2013 00351 | 00037 | 00278 | 00192 | 00007 | 00023 | 00022 | 0.0051 | 0.0441
2014 0.0316 | 00034 | 00250 | 00173 | 0.0006 | 00021 | 00017 | 0.0042 | 0.0407
2015 00132 | 00014 | 00106 | 00074 | 00003 | 00009 | 00007 | 0.0018 | 0.0184
2016 00294 | 00031 | 00233 | 00161 | 00006 | 00020 | 00016 | 0.0039 | 0.0379
2017 0.0289 | 00031 | 00228 | 00158 | 00006 | 00019 | 00015 | 0.0038 | 0.0381
2018 00282 | 00030 | 00223 | 00154 | 00006 | 00019 | 00015 | 00037 | 0.0370
2019 00257 | 00027 | 00204 | 00141 | 00005 | 00017 | 00014 | 00034 | 0.0334
2020 00339 | 00036 | 00268 | 00185 | 00007 | 00023 | 00018 | 0.0045 | 0.0442
2021 00316 | 00034 | 00251 | 00173 | 00006 | 00021 | 00017 | 0.0042 | 0.0410
19902021 | -12% 18% 8% 36% -99% -93% 99% | 98% | -70%
2020/2021 7% 7% 7% 7% 8% 7% 1% 1% 7%
YEAR [:(I:g.gg] B@P[tl | BOF[ | BKFIL IOP[] | PAHs[f] | HCB[kg] | PCB k]
1990 0.1077 0.0004 0.0012 0.0006 0.0003 0.0026 0.0822 0.0244
1995 0.1102 0.0004 0.0013 0.0006 0.0003 0.0026 0.0829 0.0249
2000 0.1533 0.0006 0.0018 0.0009 0.0004 0.0037 0.1016 0.0332
2005 0.2257 0.0009 0.0028 0.0013 0.0007 0.0057 0.1231 0.0467
2010 0.2612 0.0011 0.0033 0.0016 0.0008 0.0067 01172 0.0514
2011 0.2522 0.0010 0.0032 0.0015 0.0007 0.0064 0.1103 0.0493
2012 0.2380 0.0010 0.0030 0.0014 0.0007 0.0061 0.1042 0.0465
2013 0.2484 0.0010 0.0032 0.0015 0.0007 0.0064 0.1090 0.0487
2014 0.2234 0.0009 0.0029 0.0013 0.0007 0.0058 0.0980 0.0437
2015 0.0942 0.0004 0.0012 0.0006 0.0003 0.0025 0.0407 0.0182
2016 0.2080 0.0009 0.0027 0.0013 0.0006 0.0054 0.0911 0.0407
2017 0.2043 0.0009 0.0027 0.0012 0.0006 0.0054 0.0895 0.0400
2018 0.1995 0.0009 0.0026 0.0012 0.0006 0.0053 0.0874 0.0390
2019 0.1820 0.0008 0.0024 0.0011 0.0005 0.0048 0.0796 0.0356
2020 0.2397 0.0010 0.0031 0.0015 0.0007 0.0063 0.1050 0.0469
2021 0.2238 0.0010 0.0029 0.0014 0.0007 0.0059 0.0981 0.0438
1990/2021 108% 129% 133% 128% 116% 129% 19% 79%
2020/2021 7% 7% 7% 7% 7% 7% 7% 7%

An overview of the activity data (energy consumption) for this source category is in Table 3.43 below.

Table 3.43: Overview of activity data in the category 1A2d

YEAR LIQUID FUELS | SOLID FUELS | GASEOUS FUELS BIOMASS | OTHER FUELS
[TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV]
1990 427.07 6 103.22 3755.85 8 262.26 NO
1995 426.01 6 021.67 3598.35 8 506.75 NO
2000 373.34 5972.66 3699.16 12 318.58 NO
2005 50.66 4026.33 1791.17 19 253.13 NO
2010 49.14 491.85 3811.88 22 783.06 NO
2011 13.17 9.27 3677.97 22 055.32 NO
2012 28.40 14.06 3274.23 20 817.75 NO
2013 NO 10.93 1720.44 21792.68 NO
2014 NO NO 1 630.09 19 592.17 NO
2015 NO NO 2.800.74 8 148.13 NO
2016 NO NO 1818.05 18 226.09 NO
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YEAR LIQUID FUELS | SOLID FUELS | GASEOUS FUELS BIOMASS | OTHER FUELS
[TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV] [TJ NCV]

2017 33.17 NO 1513.20 17 900.05 NO

2018 35.04 NO 1 609.60 17 472.21 NO

2019 31.82 NO 2020.11 15 925.89 NO

2020 1.73 NO 1843.13 20 973.64 NO

2021 1.72 NO 1870.16 19 613.63 NO
1990/2021 -100% - -50% 137% -
2020/2021 0% - 1% -6% -

3.5.5.2 Methodological issues

Emission data is compiled in the NEIS, therefore the individual-specific EF were used for sources
recorded in the database. Otherwise, general EFs of the Bulletin of the Ministry of Environment and
detailed methodology is presented in ANNEX IV. PMs are provided in the percentage share of PMs from
TSP due to the integrated way of compilation in the NEIS and were calculated in available years from
2005 to 2021.

The historical data (1990-1999) are not covered by the NEIS, therefore the emission factors used for
reconstruction of historical years 1990-1999 (1990-2004 for PM2s, PM1o) were calculated using a
weighted average of IEF for each pollutant for the period 2000-2004 (Table 3.44).

Table 3.44: Emission factors for calculation of historical years

NMVOC SOx TSP PM. 5 PM;o
NOX[ltGJ] | 1gnGy) [g/tGJ] [0tGJ] | [%of TSP] | [%ofTsp | CO[9/t€J]
EF 178.17 1.73 679.85 16.09 66% 75% 298.57

The emissions of heavy metals and POPs are calculated at the Tier 2 level. The data (fuel, technology
and specific information) is compiled in the NEIS database, therefore these detailed methodologies
could be used focused on the combinations of the main installation types/fuels used in our country.
Emission factors used for the calculation of emissions of heavy metals and POPs are default EF from
EMEP/EEA GB2o19, expert estimation and special source' (Table 3.45).

The annual emission is determined by activity data and an emission factor:

E;, = Z EF;jx X Ajy
Where:
E; = annual emission of pollutant /,
EF; ; « = default emission factor of pollutant i for source type j and fuel k,
A; « = annual consumption of fuel k in source type j.

Table 3.45: Emission factors for heavy metals and POPs in the category 1A2d

TYPE OF FUEL LIQUID FUELS HARD COAL
ALLYPE | ALLTYPE | ALL TYPE FIXED BED | PULVERIZED
o UNIT BouErs | BowErs | BomERs | STATIONARY |  BOILER COAL-FIRED
(<5 (5-50 (> 100 ENCINES &Wt?]()) (>B1c()):)l';5\;°;h)
MWih) MWih) MWih)
Pb [Mg/GJ] 4.56 4.56 4.56 407 2.656 2.722
cd [Mg/GJ] 12 12 12 1.36 0.823 0.268
Hg [Mg/GJ] 0.341 0.341 0.341 1.36 1744 0.668
As [Mg/GJ] 3.98 3.98 3.98 1.81 0.243 0.339
cr [Mg/GJ] 255 255 2.55 1.36 45 45
Cu [Mg/GJ] 5.31 5.31 5.31 2.72 78 78
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TYPE OF FUEL LIQUID FUELS HARD COAL
Tor " o | ok | onany | TAEREE® | BuvERZED
T2 UNIT BOILERS | BOILERS | BOILERS
L | Bousre | e | Tewemes | oo | Bouems
MWith) MWith) MWih)
Ni [mg/GJ] 255 255 255 136 49 4537
Se [mg/GJ] 2.06 2.06 206 6.79 23 23
Zn [Mg/GJ] 87.8 87.8 87.8 181 19 19
PCDDIF | [ng I-TEQ/GJ] 25 25 25 0.99 2.299 1314
B(a)P [Mg/GJ] 3.678 3.678 3.678 116 24 2.844
B(b)F [Mg/GJ] 12.673 12.673 12.673 502 4.768 5433
B(K)F [Mg/GJ] 3.968 3.968 3.968 98.7 3.085 3.786
)P [Mg/GJ] 6.484 6.484 6.484 187 2.08 3.662
PAHSs [Mg/GJ] 26.803 26.803 26.803 903.7 12.33 15.725
HCB [g/GJ] - - - 0.22 6.7 6.7
PCBs [g/GJ] 3.334 3.334 3.334 0.00013 0.395 1176
TYPE OF FUEL BROWN COAL GASEOUS FUELS
FIXED PuLvERiZED ALLTYPE [ ALLTYPE [ ALL TYPE | AL TYPE N
T2 uniT | BOILER | COELPIREP | BOILERS | BOILERS | BOILERS | BOILERS | _ GAS
C100 |00 mwen <5 (5-50 | (50-100 (> 100
) MWih) MWith) MWih) MWith)
Pb mg/Gl] | 667 4.071 0.0015 0.0015 0.0015 0.0015 0.0015
cd mg/GJ] | 0495 0.292 0.00025 | 000025 | 0.00025 | 000025 | 0.00025
Hg Mmg/GJ] | 1.924 2.965 0.1 0.1 0.1 0.1 0.1
As mg/Gl] | 2102 0.76 0.12 0.12 0.12 0.12 0.12
cr [Mg/GJ] 9.1 9.1 0.00076 | 000076 | 0.00076 | 0.00076 | 0.00076
Cu [mg/GJ] 1 1 0.000076 | 0.000076 | 0.000076 | 0.000076 | 0.000076
Ni mg/G)] | 2767 3.374 0.00051 | 000051 | 0.00051 | 0.00051 0.00051
Se [mg/GJ] 45 45 0.0112 0.0112 0.0112 0.0112 0.0112
Zn [mg/GJ] 8.8 8.8 0.0015 0.0015 0.0015 0.0015 0.0015
pcoDF | 9L g | 768 1.925 05 05 05 05 05
B(a)P Wg/GJ] | 3.147 4.653 0.56 0.56 0.56 0.56 0.56
B(b)F Wg/GJ] | 7.973 6.187 0.84 0.84 0.84 0.84 0.84
B(K)F Wg/GJ] | 4.047 4915 0.84 0.84 0.84 0.84 0.84
)P Wg/GJ] | 4203 5.664 0.84 0.84 0.84 0.84 0.84
PAHSs Mg/GJ | 1937 21.419 3.08 3.08 3.08 3.08 3.08
HCB [g/GJ] 6.7 6.7 0.00308 | 000308 | 0.00308 | 0.00308 | 0.00308
PCBs [ng/GJ] | 0.757 0.547 - - - - -
TYPE OF FUEL BIOMASS
FIXED | pyeppep | FIXED FLUIDIZED PULVERIZED
EED BOILER BED | BEDBOILER | [RYIDIZED 1 ool FIRED
T2 UNIT BOILER BOILER BED BOILER
€5 | Guey | eaoo [ GOS0 e roomwn |00 ey
MWih) MWith)
Pb [Mg/GJ] 27 1,606 4.56 1,606 1,606 1,606
cd [Mg/GJ] 13 0.169 12 0.169 0.169 0.169
Hg [Mg/GJ] 0.56 1.268 0.341 1268 1268 1268
As [Mg/GJ] 0.19 0.871 3.98 0.871 0.871 0.871
cr [mg/GJ] 23 0.027 255 0.027 0.027 0.027
Cu [mg/GJ] 6 0.106 5.31 0.106 0.106 0.106
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TYPE OF FUEL BIOMASS
FIXED | pxeppep | FIXED FLUIDIZED PULVERIZED
2= BOILER BED | BepBOILER | [FYIDIZED 1 ool FIRED
T2 UNIT BOILER BOILER BED BOILER
€5 | G0 | eoo | GOSI0 e a0omwiy | o0 iy
MWih) MWith)
Ni [Mg/GJ] 2 0.085 255 0.085 0.085 0.085
Se [Mg/GJ] 05 0.211 2.06 0.211 0.211 0.211
Zn [Mg/GJ] 512 1.991 87.8 1.991 1.991 1.991
PCDDIF | [ng F-TEQ/GJ] 100 11.348 25 11.348 11.348 11.348
B(a)P [Mg/GJ] 10000 46.462 3.678 46.462 46.462 46.462
B(b)F [Mg/GJ] 16000 144.329 12.673 144.329 144.329 144.329
B(KF [Mg/GJ] 5000 67.897 3.968 67.897 67.897 67.897
)P [Mg/GJ] 4000 33.073 6.484 33.073 33.073 33.073
PAHs [Mg/GJ] 35000 291.761 26.803 291.761 291.761 291.761
HCB [g/GJ] 5 5 - 5 5 5
PCBs [g/GJ] 0.007 2233 3.334 2.233 2233 2233

BC emissions were estimated in this submission for this category based on total PMzs emissions — using
corrected EF for BC (EMEP/EEA GB2o19) (Table 3.46). The calculated BC emission values are
presented in Table 3.42.

Table 3.46: Emission factors for calculation of BC emissions

EF UNIT LIQUID FUELS SOLID FUELS GASEOUS FUELS BIOMASS
TSP [9/GJ] 20 124 0.78 150
PMio [9/GJ] 20 117 0.78 143
PM,s [9/GJ] 20 108 0.78 140
BC [% of PM,s] 56% 6.4% 4% 28%

3.5.5.3 Completeness

Emissions are well covered.

3.5.5.4 Source-specific recalculations

The recalculations for HMs and POPs were made due to the change in methodology from Tier 1 to Tier
2. The results of the recalculations are in Table 3.47.

Table 3.47: Previous and revised emissions in the category 1A2d

VEAR Pb [t] cd[t] Hg [t]
PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 1.0410 0.0361 -97% 0.1184 0.0041 -97% 0.0549 0.0231 -58%
1991 1.0396 0.0361 -97% 0.1187 0.0041 -97% 0.0548 0.0231 -58%
1992 1.0406 0.0361 -97% 0.1190 0.0041 -97% 0.0548 0.0231 -58%
1993 1.0417 0.0361 -97% 0.1194 0.0041 -97% 0.0549 0.0232 -58%
1994 1.0460 0.0365 97% 0.1232 0.0041 97% 0.0548 0.0235 57%
1995 1.0367 0.0362 97% 0.1215 0.0041 -97% 0.0543 0.0232 57%
1996 1.0532 0.0368 97% 0.1252 0.0042 -97% 0.0551 0.0237 57%
1997 1.0506 0.0371 -96% 0.1308 0.0042 -97% 0.0544 0.0241 -56%
1998 1.0558 0.0380 -96% 0.1409 0.0043 -97% 0.0538 0.0248 -54%
1999 1.0373 0.0368 -96% 0.1297 0.0042 -97% 0.0535 0.0238 -56%
2000 1.1330 0.0419 -96% 0.1709 0.0047 -97% 0.0561 0.0280 -50%
2001 1.0347 0.0407 -96% 0.1779 0.0041 -98% 0.0489 0.0274 -44%
2002 1.1223 0.0445 -96% 0.1990 0.0045 -98% 0.0525 0.0299 -43%
2003 1.1334 0.0447 -96% 0.2045 0.0045 -98% 0.0525 0.0303 -42%
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YEAR Pb [t] cd[t] Hg [t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2004 1.4044 0.0654 -95% 0.4188 0.0067 -98% 0.0513 0.0479 7%
2005 1.0588 0.0446 -96% 0.2573 0.0044 -98% 0.0436 0.0315 -28%
2006 1.1410 0.0492 -96% 0.2828 0.0049 -98% 0.0474 0.0354 -25%
2007 1.1522 0.0502 -96% 0.3013 0.0050 -98% 0.0468 0.0362 -23%
2008 1.1536 0.0509 -96% 0.3045 0.0050 -98% 0.0466 0.0374 -20%
2009 1.3340 0.0561 -96% 0.3189 0.0055 -98% 0.0562 0.0402 -28%
2010 | 0.6811 0.0380 -94% 0.2971 0.0040 -99% 0.0187 0.0297 59%
2011 0.5968 0.0355 -94% 0.2867 0.0037 -99% 0.0144 0.0284 97%
2012 | 0.5640 0.0335 -94% 0.2707 0.0035 -99% 0.0135 0.0268 98%
2013 | 0.5899 0.0351 -94% 0.2833 0.0037 -99% 0.0132 0.0278 110%
2014 | 0.5281 0.0316 -94% 0.2542 0.0034 -99% 0.0118 0.0250 11%
2015 | 0.2191 0.0132 -94% 0.1055 0.0014 -99% 0.0061 0.0106 75%
2016 | 0.4921 0.0294 -94% 0.2369 0.0031 -99% 0.0112 0.0233 108%
2017 | 0.4828 0.0289 -94% 0.2324 0.0031 -99% 0.0108 0.0228 11%
2018 | 0.4711 0.0282 -94% 0.2268 0.0030 -99% 0.0106 0.0223 110%
2019 | 0.4300 0.0257 -94% 0.2070 0.0027 -99% 0.0100 0.0204 104%
2020 | 0.5663 0.0339 -94% 0.2727 0.0036 -99% 0.0127 0.0268 110%
VEAR As [t] crt] Cult]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.0264 0.0127 -52% 0.2726 0.0431 -84% 0.1565 0.0296 -81%
1991 0.0263 0.0127 -52% 0.2730 0.0430 -84% 0.1564 0.0295 -81%
1992 | 0.0263 0.0127 -52% 0.2735 0.0430 -84% 0.1566 0.0296 -81%
1993 | 0.0263 0.0127 -52% 0.2741 0.0430 -84% 0.1568 0.0296 -81%
1994 | 0.0263 0.0130 51% 0.2806 0.0428 -85% 0.1581 0.0294 -81%
1995 | 0.0261 0.0128 51% 0.2771 0.0425 -85% 0.1565 0.0293 -81%
1996 | 0.0264 0.0131 -50% 0.2845 0.0430 -85% 0.1594 0.0296 -81%
1997 | 0.0260 0.0134 -49% 0.2932 0.0422 -86% 0.1601 0.0291 -82%
1998 | 0.0257 0.0140 -46% 0.3098 0.0414 -87% 0.1628 0.0286 -82%
1999 | 0.0256 0.0133 -48% 0.2905 0.0417 -86% 0.1582 0.0288 -82%
2000 | 0.0266 0.0159 -40% 0.3641 0.0422 -88% 0.1785 0.0292 -84%
2001 0.0231 0.0161 -30% 0.3675 0.0386 -89% 0.1673 0.0219 -87%
2002 | 0.0248 0.0178 -28% 0.4083 0.0408 -90% 0.1827 0.0242 -87%
2003 | 0.0248 0.0178 -28% 0.4180 0.0406 -90% 0.1851 0.0238 -87%
2004 | 0.0226 0.0306 35% 0.7833 0.0293 -96% 0.2617 0.0218 -92%
2005 | 0.0199 0.0193 -3% 0.4967 0.0272 -95% 0.1859 0.0213 -89%
2006 | 0.0214 0.0217 2% 0.5443 0.0306 -94% 0.2014 0.0203 -90%
2007 | 0.0209 0.0226 8% 0.5748 0.0278 -95% 0.2064 0.0212 -90%
2008 | 0.0208 0.0229 10% 0.5801 0.0294 -95% 0.2073 0.0180 91%
2009 | 0.0255 0.0243 5% 0.6174 0.0363 -94% 0.2332 0.0247 -89%
2010 | 0.0067 0.0205 207% 0.5307 0.0031 -99% 0.1453 0.0059 -96%
2011 0.0046 0.0197 328% 0.5074 0.0007 -100% 0.1325 0.0023 -98%
2012 | 0.0043 0.0186 328% 0.4790 0.0007 -100% 0.1252 0.0022 -98%
2013 | 0.0044 0.0192 341% 0.5014 0.0007 -100% 0.1310 0.0023 -98%
2014 | 0.0039 0.0173 345% 0.4498 0.0006 -100% 0.1173 0.0021 -98%
2015 | 0.0018 0.0074 308% 0.1866 0.0003 -100% 0.0487 0.0009 -98%
2016 | 0.0036 0.0161 341% 0.4192 0.0006 -100% 0.1094 0.0020 -98%
2017 | 0.0035 0.0158 344% 0.4113 0.0006 -100% 0.1073 0.0019 -98%
2018 | 0.0035 0.0154 343% 0.4013 0.0006 -100% 0.1047 0.0019 -98%
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VEAR As [t] crt] Culf]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
2019 | 0.0032 0.0141 337% 0.3663 0.0005 -100% 0.0956 0.0017 -98%
2020 | 0.0042 0.0185 344% 0.4824 0.0007 -100% 0.1259 0.0023 -98%
VEAR Ni [t] Se [t] Zn[t]

PREVIOUS | REVISED | CHANGE |PREVIOUS | REVISED | CHANGE | PREVIOUS | REVISED | CHANGE
1990 | 0.0959 0.1347 40% 0.0154 0.2115 1275% | 5.4669 0.1384 -97%
1991 0.0958 0.1346 41% 0.0154 0.2109 1273% | 5.4772 0.1382 -97%
1992 | 0.0959 0.1348 41% 0.0154 0.2111 1272% | 5.4883 0.1384 -97%
1993 | 0.0959 0.1344 40% 0.0154 0.2112 1271% | 5.5022 0.1384 -97%
1994 | 0.0962 0.1334 39% 0.0155 0.2103 1257% | 5.6489 0.1382 -98%
1995 | 0.0953 0.1341 41% 0.0153 0.2087 1260% | 5.5756 0.1377 -98%
1996 | 0.0968 0.1337 38% 0.0156 0.2111 1252% | 5.7323 0.1389 -98%
1997 | 0.0962 0.1302 35% 0.0156 0.2074 1227% | 5.9385 0.1373 -98%
1998 | 0.0963 0.1299 35% 0.0158 0.2035 1187% | 6.3195 0.1372 -98%
1999 | 0.0950 0.1333 40% 0.0154 0.2045 1226% | 5.8853 0.1371 -98%
2000 | 0.1023 0.1208 18% 0.0172 0.2078 1110% | 7.5152 0.1401 -98%
2001 0.0924 0.1140 23% 0.0159 0.1897 1097% | 7.6783 0.1233 -98%
2002 | 0.0999 0.1251 25% 0.0173 0.2002 1060% | 8.5520 0.1355 -98%
2003 | 0.1007 0.1058 5% 0.0174 0.1999 1047% | 8.7669 0.1290 -99%
2004 | 0.1167 0.0513 -56% 0.0233 0.1474 531% 17.0277 0.1308 -99%
2005 | 0.0908 0.0308 -66% 0.0170 0.1370 707% 10.6547 0.1006 -99%
2006 | 0.0976 0.0459 -53% 0.0185 0.1533 730% 11.6933 0.1088 -99%
2007 | 0.0978 0.0349 -64% 0.0188 0.1400 644% 12.3935 0.1080 -99%
2008 | 0.0978 0.0262 -73% 0.0189 0.1482 685% 12.5139 0.1008 -99%
2009 | 0.1147 0.0340 -70% 0.0214 0.1828 753% 13.2294 0.1220 -99%
2010 | 0.0520 0.0044 91% 0.0125 0.0174 39% 11.7659 0.0542 -100%
2011 0.0443 0.0021 -95% 0.0113 0.0051 -55% 11.2967 0.0440 -100%
2012 | 0.0419 0.0022 -95% 0.0106 0.0051 -52% 10.6638 0.0416 -100%
2013 | 0.0437 0.0022 -95% 0.0110 0.0051 -54% 11.1612 0.0441 -100%
2014 | 0.0391 0.0017 -96% 0.0099 0.0042 -58% 10.0145 0.0407 -100%
2015 | 0.0163 0.0007 -96% 0.0042 0.0018 -58% 4.1562 0.0184 -100%
2016 | 0.0365 0.0016 -96% 0.0092 0.0039 -58% 9.3329 0.0379 -100%
2017 | 0.0358 0.0015 -96% 0.0090 0.0038 -58% 9.1557 0.0381 -100%
2018 | 0.0349 0.0015 -96% 0.0088 0.0037 -58% 8.9347 0.0370 -100%
2019 | 0.0319 0.0014 -96% 0.0081 0.0034 -58% 8.1555 0.0334 -100%
2020 | 0.0420 0.0018 -96% 0.0106 0.0045 -58% 10.7408 0.0442 -100%
VEAR PCDDIF [g I-TEQ] PAHs [t]

PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE

1990 2.0679 0.1077 -95% 1.2143 0.0026 -100%
1991 2.0673 0.1079 -95% 1.2128 0.0026 -100%
1992 2.0700 0.1082 -95% 1.2140 0.0026 -100%
1993 2.0732 0.1085 -95% 1.2153 0.0026 -100%
1994 2.0972 0.1118 -95% 1.2214 0.0027 -100%
1995 2.0757 0.1102 -95% 1.2100 0.0026 -100%
1996 2.1173 0.1136 -95% 1.2301 0.0027 -100%
1997 2.1396 0.1184 -94% 1.2287 0.0028 -100%
1998 2.1943 0.1270 -94% 1.2379 0.0031 -100%
1999 2.1151 0.1172 -94% 1.2118 0.0028 -100%
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YEAR PCDD/F [g I-TEQ] PAHs [t]

PREVIOUS REVISED CHANGE PREVIOUS REVISED CHANGE
2000 2.4468 0.1533 -94% 1.3357 0.0037 -100%
2001 2.3361 0.1581 -93% 1.2232 0.0039 -100%
2002 2.5619 0.1767 -93% 1.3295 0.0044 -100%
2003 2.6035 0.1810 -93% 1.3402 0.0045 -100%
2004 3.9988 0.3672 91% 1.7242 0.0093 -99%
2005 2.7415 0.2257 -92% 1.2749 0.0057 -100%
2006 2.9814 0.2493 -92% 1.3874 0.0063 -100%
2007 3.0843 0.2654 91% 1.4095 0.0067 -100%
2008 3.1014 0.2684 91% 1.4114 0.0068 -100%
2009 3.4304 0.2808 -92% 1.6127 0.0071 -100%
2010 2.3801 0.2612 -89% 0.8916 0.0067 -99%
2011 2.2093 0.2522 -89% 0.7946 0.0064 -99%
2012 2.0863 0.2380 -89% 0.7497 0.0061 -99%
2013 2.1824 0.2484 -89% 0.7743 0.0064 -99%
2014 1.9566 0.2234 -89% 0.6940 0.0058 -99%
2015 0.8128 0.0942 -88% 0.3002 0.0025 -99%
2016 1.8235 0.2080 -89% 0.6484 0.0054 -99%
2017 1.7888 0.2043 -89% 0.6346 0.0054 -99%
2018 1.7457 0.1995 -89% 0.6200 0.0053 -99%
2019 1.5936 0.1820 -89% 0.5691 0.0048 -99%
2020 2.0984 0.2397 -8