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ES EXECUTIVE SUMMARY

Hungary, as a party of the Convention on Long-range Transboundary Air Pollution (CLRTAP), is required
to inventory emissions of air pollutants. The list of pollutants, the reporting years and the calculation
methodologies are defined by several Protocols of the Convention.

The main purpose of this Informative Inventory Report is to describe the input data and calculation
methodologies on which the emissions estimates are based thus increasing the transparency of the
inventory. The full inventory is presented in table format called NFR.

The 2020 submission contains (partly recalculated) time-series for all years between 1990-2018 (2000-
2018 in the case of TSP, PM10 and PM2.5).

Since the 2012 submission the latest version of the Guidebook has been used, i.e. the current
submission is based on the 2019 EMEP/EEA Guidebook. Large part of the preparation of NFR and IIR
has been assigned to the Unit of National Emissions Inventories of the Hungarian Meteorological
Service since 2011. Thank to this fact the availability of data and possibility of verification have
significantly improved, because in many cases the same data sources are needed for the preparation
of air pollutant emission inventory and the greenhouse gas inventory (especially in the case of activity
data). As a consequence, UNFCCC reporting of indirect greenhouse gases and CLRTAP reporting
became more consistent.

In the following table the total emissions of the main pollutants are summarized. The values are mostly
well below the commitments of Hungary of National Emission Ceiling Directive (Directive 2001/81/EC)
for 2010 and the years after, but the commitments of Hungary within the amended Gothenburg
Protocol for 2020 have not yet been reached. However, due to significant revisions of the biomass use
in the residential sector, new estimates of NMVOC emissions have exceeded the ceiling. Further
comparisons are presented below in chapter 1.2 of the IIR.

Table ES.1 Total emissions in Hungary
1990 1995 2000 2005 2008 2010 2012 2013 2014 2015 2016 2017 2018

NOx (kt) 245,6 1899 186,8 177,5 160,5 146,1 128,5 126,1 1244 126,5 1195 120,6 120,1

NMVOC
(kt)

SOx (kt) 829,8 614,1 4273 43,0 35,9 30,5 30,6 29,4 26,1 24,3 23,2 27,9 22,9

311,0 214,5 194,55 1781 142,3 139,0 143,8 141,2 130,8 132,8 134,2 1312 1253

NH3(kt) 134,2 79,2 84,4 79,5 72,4 70,9 71,3 73,2 74,0 78,2 79,0 79,7 78,5
PM2.5(kt) NR NR 48,1 40,0 36,2 49,8 58,2 58,8 49,6 51,9 50,0 47,9 41,5
PM10(kt) 0,0 0,0 72,3 72,3 64,7 72,1 73,7 77,9 72,9 73,9 70,8 66,7 62,3

TSP(kt) 0,0 0,0 1054 133,12 115,7 1072 91,5 1054 1098 108,0 101,8 92,8 92,5

CO(kt) 1420,1 951,2 828,0 670,0 477,1 5195 543,4 536,5 4581 443,7 4346 4229 3620

Pb (t) 8154 142,8 18,8 10,6 11,1 8,3 9,3 8,8 8,4 8,9 9,0 8,7 8,2

cd (t) 7 16 L7 12 12 15 147 147 15 16 15 15 14
Hg (t) 31 22 20 16 12 11 11 1,0 1,0 11 10 12 10
(';chTZG F) 109,7 747 808 618 524 764 8,5 80,7 707 789 774 666 593

PAHs (t) 79,3 30,4 25,6 23,8 20,5 28,7 34,5 34,8 28,3 29,5 30,1 29,6 24,4



HUNGARY Informative Inventory Report 1990-2018 GENERAL

1 GENERAL

1.1 NATIONAL INVENTORY BACKGROUND

Present Informative Inventory Report is required by the Convention on Long-range Transboundary Air
Pollution ratified by Hungary in 1980.

Table 1.1 HU ratification dates of CLRTAP and its Protocols

Signature Ratification*
1979 Convention (a) 13.11.1979 22.09. 1980 R
Base year Ratification*
1984 EMEP Protocol (b) - 08.05.1985 Ap
1985 Sulphur Protocol (c) 1980 11.09. 1986 R
1988 NOx Protocol (d) 1987 12.11.1991 Ap
1991 VOC Protocol (e) 1988 10. 11. 1995 R
1994 Sulphur Protocol (f) 1980 11. 03. 2002 R
1998 Heavy Metals Protocol (g) 1990 19. 04. 2005 R
1998 POPs Protocol (h) 1990 07.01. 2004 R
1999 Gothenburg (Multi-effect Protocol) (i) 1990 13. 11. 2006 Ap

Notes: * R = Ratification, Ap = Approval

(a) Convention on Long-range Transboundary Air Pollution, adopted 13.11.1979 in Geneva, entry into
force 16.3.1983.

(b) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on Long-term
Financing of the Cooperative Programme for Monitoring and Evaluation of the Long-range
Transmission of Air Pollutants in Europe (EMEP), adopted 28.9.1984 in Geneva, entry into force
28.1.1988.

(c) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on the Reduction of
Sulphur Emissions or their Transboundary Fluxes by at least 30 per cent, adopted 8.7.1985 in Helsinki,
entry into force 2.9.1987.

(d) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution concerning the Control
of Emissions of Nitrogen Oxides or their Transboundary Fluxes, adopted 31.10.1988 in Sofia, entry into
force 14.2.1991.
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(e) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution concerning the Control
of Emissions of Volatile Organic Compounds or their Transboundary Fluxes, adopted 18.11.1991 in
Geneva, entry into force 29.9.1997.

(f) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on Further Reduction
of Sulphur Emissions, adopted 14.6.1994 in Oslo, entry into force 5.8.1998.

(g) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on Heavy Metals,
adopted 24.6.1998 in Aarhus (Denmark), entry into force 29.12.03

(h) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution on Persistent Organic
Pollutants, adopted 24.6.1998 in Aarhus (Denmark), entry into force 23.10.03.

(i) Protocol to the 1979 Convention on Long-range Transboundary Air Pollution to Abate Acidification,
Eutrophication and Ground-level Ozone, adopted 30.11.1999 in Gothenburg (Sweden), entry into
force 17.05.05.

Reporting is based on Guidelines for Reporting Emission Data under the Convention on Long-range
Transboundary Air Pollution (ECE/EB.AIR/97), which include NFR (Nomenclature for Reporting)
reporting template and recommended structure of lIR. The latest version of the Annex IV template
(NFRO9 format) is used for reporting of emissions.

The latest reported year is always the year two years before the submission (e.g. in 2016 the latest
reported year is 2014).

NFR Table of Hungary is available at:
http://www.ceip.at/ms/ceip_homel/ceip_home/status_reporting/2016_submissions/

The required reporting of time series by pollutants:
YEARLY: MINIMUM (and ADDITIONAL)
A. National totals:

. Main pollutants: SOx, NOx, NH3, NMVOC, CO: 1990—x-2

. Particulate matter: PM;s, PM1o, TSP, BC: 2000—x-2

. Heavy metals: Pb, Cd, Hg / (As, Cr, Cu, Ni, Se, Zn): 1990—x-2
. POPs: 1990—x-2

wW A W N R

. Sector emissions:

. Main pollutants: SOy, NOx, NH3, NMVOC, CO: 1990—x-2

. Particulate matter: PM;.s, PMo, TSP, BC: 2000—x-2

. Heavy metals: Pb, Cd, Hg / (As, Cr, Cu, Ni, Se, Zn): 1990—x-2
. POPs: 1990—x-2

. Activity data: 1990—x-2

v A W N
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The same reporting format is required by NEC Directive (National Emission Ceiling Directive (Directive
2001/81/EC of the European Parliament and of the Council of 23 October 2001 on national emission
ceilings for certain atmospheric pollutants).

Updated Guidelines (ECE/EB.AIR/125) for Reporting Emission Data under the Convention on Long-
range Transboundary Air Pollution and updated EMEP/EEA Guidebook (EMEP/EEA 2013 a follow-up of
earlier versions of CORINAIR and EMEP/EEA Guidebooks) as technical guidelines are applied from
present submissions.

Update of the Guidelines affected also the Annexes, so the format and content of the Reporting Tables
has also changed. HU has used the "NFR14” template and the new NFR codes as required by the
ECE/EB.AIR/125. In addition, data for BC (black carbon) is also reported for the first time.

The list and definition of the substances to report is also slightly changed between the two versions of
Guidelines for Reporting Emission Data Under the Convention on Long-Range Transboundary Air
Pollution (ECE/EB.AIR/97 and 125) as it is presented in the following Tables. HU reports all substances
for all years where calculation method in the 2016 EMEP/EEA Guidebook is available and data
availability permits.
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1.2. Table: Substances for which there are existing emission reporting obligations

Annex | of ECE/EB.AIR/97 (OLD)

Sulphur oxides (SOx) means all sulphur compounds,
expressed as sulphur dioxide (SO2). The major part of
anthropogenic emissions of sulphur oxides to the
atmosphere is in the form of SO and, therefore,
emissions of SOz and sulphur trioxide (SOs) should be
reported as SO: in mass units. Emissions of other
sulphur compounds such as sulphate, sulphuric acid
(H2504) and non-oxygenated compounds of sulphur,
e.g. hydrogen sulphide (H2S), are less important than
the emissions of sulphur oxides on a regional scale.
However, they are significant for some countries.
Therefore, Parties are also recommended to report
emissions of all sulphur compounds as SOz in mass
units.

Nitrogen oxides (NO.) means nitric oxide and
nitrogen dioxide, expressed as nitrogen dioxide
(NO).

Ammonia (NHs)

Non-methane volatile organic compounds (NMVOCs)
means any organic compound, excluding methane,
having a vapour pressure of 0.01 kPa or more at
293.15 K, or having a corresponding volatility under
the particular conditions of use. For the purpose of
these Guidelines, the fraction of creosote which
exceeds this value of vapour pressure at 293.15 K
should be considered as an NMVOC.

Heavy metals (i.e. cadmium, lead, mercury) and their
compounds.

Persistent organic pollutants: (polycyclic aromatic
hydrocarbons (PAHs), dioxins and furans (PCDD/F)
and hexachlorobenzene (HCB).

ECE/EB.AIR/125 — Definitions

Sulphur (SOx ) which means all sulphur compounds
expressed as sulphur dioxide (SO2 ) (including
sulphur trioxide (SOs), sulphuric acid (H2S04 ), and
reduced sulphur compounds, such as hydrogen
sulphide (Hz2S), mercaptans and dimethyl sulphides,
etc.);

Nitrogen oxides, which means nitric oxide and
nitrogen dioxide, expressed as nitrogen dioxide (NO2
);

Ammonia (NHz)

Non - methane volatile organic compounds
(NMVOCs) , which means, all organic compounds of
an anthropogenic nature, other than methane, that
are capable of producing photochemical oxidants by
reaction with nitrogen oxides in the presence of
sunlight;

Cadmium (Cd) and its compounds;

Lead (Pb) and its compounds;

Mercury (Hg) and its compounds;

Polycyclic aromatic hydrocarbons (PAHSs);

Dioxins and furans ” (PCDD/F);

PCBs;

HCB

Particulate matter (PM) which is an air pollutant
consisting of a mixture of particles suspended in the
air. These particles differ in their physical properties
(such as size and shape) and chemical composition.
Particulate matter refers to:

(i) PMzs or particles with an aerodynamic diameter
equal to or less than 2.5 micrometers (um);

(i) PM1o or particles with an aerodynamic diameter
equal to or less than 10 (um) ;
Carbon monoxide (CO)
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Table 1.3 HU commitments of NEC Directive and Gothenburg Protocol

HU commitment

F".‘e‘f for 2010 (and until Hungarian emission in 2020 inventory submission
emissio
2020)
n level Gothenb
for 1990  NEC othenburg 5010 2011 2012 2013 2014 2015 2016 2017 2018
Protocol
SOx(kt) 1010 500 550 30 34 31 29 26 24 23 28 23
NOXx (kt) 238 198 198 146 137 129 126 124 126 119 121 120
NH3 (kt) 124 90 90 71 72 71 73 74 78 79 80 78
Nl\(llk\tl)OC 205 137 137 139 143 144 141 131 133 134 131 125

The Gothenburg Protocol was amended in 2012 to include national emission reduction commitments
to be achieved in 2020 and beyond and introduces emission ceiling for fine particulate matter (PM2.5)
as well. The new commitments are not absolute (Gg) emission levels anymore, but % reduction
commitments relative to emission level of year 2005 within the most up-to-date (continuously
recalculated) emission inventory submission. The new commitments of Hungary are presented in the
following table together with the actual status of relative reduction.

Table 1.4 Base year emissions and reduction percentages for 2020 defined by the amended
Gothenburg Protocol
Gothenburg

Protocol present status of compliance
commitment

Hungarian emission inventory
submission 2019

Emission % reduction % change I LSRR T
of vear Emissions of year como ared to 2005 compared to 2020
2(‘),05 2018 P level 2005 level in commitment in
2018 2018
NOx(kt) 177 120 -34% -32% -2%
VOC (kt) 178 125 -30% -30% 0%
SOz (kt) 43 23 -46% -47% 1%
NHs (kt) 79 78 -10% -1% -9%
PM2.5 (kt) 40 42 -13% 4% -17%

Note: Red = at present commitment not achieved

1.2 INSTITUTIONAL ARRANGEMENTS

The minister responsible for the environment has overall responsibility for the CLRTAP reporting.

He is responsible for the necessary institutional, legal and procedural arrangements, and for the
strategic development of the inventory. Since the Ministry of Environment and Water had been
abolished after the elections in spring 2010, its main tasks have been taken over by the Ministry of
Rural Development and from 2014 the Ministry of Agriculture. Within this ministry, a State Secretariat

10
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for Environmental Affairs was established with the following tasks: promotion of sustainable
development, preservation of air, water and soil quality, and the protection of natural assets.

The preparation of the inventory has always been a joint effort of several institutions and experts. In
the end of 2011, the Ministry of Rural Development has contracted the Hungarian Meteorological
Service for the compilation of the NFR tables and preparation of a substantial part of the IIR (except
for road transport, aviation and projections). Transport emissions were estimated by KTI Institute for
Transport Sciences Non-profit Ltd.).

At the end of 2006, a Greenhouse Gas Inventory Division (GHG division) was established in the
Hungarian Meteorological Service (HMS - OMSZ) for the preparation and development of the GHG
inventory required by UNFCCC (United Nations Framework Convention on Climate Change). This
division is responsible for most inventory related tasks, compiles the emission inventories and other
reports with the involvement of external institutions and experts whenever necessary. In 2015, the
name of the division was changed to Unit of National Emissions Inventories.

The Hungarian Meteorological Service is a central office under the control of the Ministry of
Agriculture. The duties of the Service are specified in a Government Decree from 2005. The financial
background of operation is determined in the Finances Act. HMS has introduced the quality
management system ISO 9001:2000 for the whole range of its activities in 2002 to fulfill its tasks more
reliably and for the better satisfaction of its partners. The Unit of National Emissions Inventories of the
Hungarian Meteorological Service coordinates the work with other involved ministries, government
agencies, consultants, universities and companies in order to be able to draw up the yearly inventory
report and other reports to the Convention, the UNFCCC and the European Commission.

1.3 INVENTORY PREPARATION PROCESS

The annual inventory cycle is aimed to be carried out in accordance with the principles and procedures
set out in the UNECE Emission Reporting Guidelines (ECE/EB.AIR/125). As a general method of
preparing the inventory, the procedures described in the 2016 EMEP/EEA Guidebook are applied.

As described above, the GHG Division at the Hungarian Meteorological Service contributes largely to
the inventory therefore the following synergies can be utilized. There is a well-functioning national
system in relation with the UNFCCC reporting with all the necessary institutional, legal and procedural
arrangements. The availability of data (and possibility of verification) has significantly expanded thank
to the fact that in many cases the same data sources are needed for the preparation of air pollutant
emission inventory (especially in the case of activity data) and the GHG Inventory. The government
decree No. 278/2014 (replacing 528/2013. and earlier 345/2009.) delegates data provision rights
relating data needed for the preparation of the GHG Inventory to the GHG Division of the HMS. It can
also be built on the QA/QC activities carried out regularly by the GHG team. A high-level archiving
system secures the availability of the electronic databases and all the calculations and background
information.

Usually, the sectoral experts are responsible for the choice of methods and emission factors. According
to the recommendations of the EMEP/EEA 2016, the calculation methods are chosen by taking into
account the technologies available in Hungary whenever possible. The calculation of emissions occurs
basically by using the formula: AD x EF, where the activity data (AD) can be raw material or product or

11
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energy use etc. Part of the available data (e.g. production data) can directly be entered into the formula
above; others required previous processing and conversion. For example, energy data are not always
available in the required depth and resolution. The default emission factors (EF) are being gradually
replaced by country-specific emission factors characteristic of domestic technologies. Efforts are made
to use the highest possible Tier method, especially in case of key categories. After preliminary quality
control of the basic data, the necessary calculations are carried out by the core team. After other
necessary QC steps, NFR table is filled in and the assigned chapters of IIR report are prepared.

The official submission is made then by the Ministry of Agriculture.

1.4 METHODS AND DATA SOURCES

Different data sources are taken into account during preparation of NFR for activity data and emission
factors as well.

The data sources for activity data include: Hungarian Central Statistical Office (HCSO), National Energy
Balance, activity data reported by companies for UNFCCC reporting (CRF) purposes and other
international statistics (FAOStat, EUROSTAT), and EU ETS database (verified greenhouse gas emissions
database held by the National Inspectorate for Environment, Nature).

These data sources became available owing mainly to the present situation that the same HMS unit
was contracted for the preparation of CLTRAP and NEC reporting as the preparation of the Greenhouse
Gas Inventory. In Hungary HMS is responsible for the coordination and compilation of the GHG
Inventory required by UN Framework Convention of Climate Change (UNFCCC). At the very end of
2009, a new government decree on data provision relating to GHG emissions was put into force. This
decree (amended in 2014) assures the availability of data needed for the preparation of the GHG
Inventory.

Emission factors used are taken from 2019 EMEP/EEA Guidebook and 2006 IPCC Guidelines.

In several cases emission data reported directly by individual companies are taken into account during
preparation of CLRTAP reporting. This database is available in the Hungarian Air Emissions
Information System (LAIR) as a segment of the National Environmental Information System (OKIR)
operated by the Ministry of Agriculture and updated by the Regional Inspectorates for Environment
Nature.

The database is partly available for the public at: http://www.okir.hu/en/lair

The emission data of LAIR is reported yearly by companies covered by Government Decree 306/2010.
(X1. 23.) and all companies covered by Directive on Integrated Pollution Prevention and Control
(2008/1/EC) and 166/2006/EC Regulation on European Pollutant Release and Transfer Register (E-
PRTR) (amended by Industrial Emissions Directive).

12
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Technologies (emission sources) and the related emission limit values prescribed for companies
covered by Govt. Decree 306/2010 are listed in Ministerial Decree 4/2011 (1.14) VM. This list is mainly
taken from Annexes on ELVs of Gothenburg Protocol and other technology specific EU regulations.

The method and frequency of the required measurement are regulated in the Ministerial Decree
6/2011 (1.14.) VM. This decree prescribes the use of accredited laboratory and the implementation of
continuous measurement systems for large emitters.

LAIR as part of the Hungarian Environmental Information System has been migrated into a new
database in the beginning of 2015. From 2015 all data provisions are to be completed electronically.

The list of pollutants to be reported into the Air Emissions Information System database can be found
in Annexes of Government Decree 306/2010 (XII. 23.). It contains mostly the pollutants covered by E-
PRTR and IPPC (and several additional). However, there is no reporting threshold for the pollutants,
the operators report only those pollutants, which are included in their environmental permit. The
environmental permits are of course issued based on the legal instruments mentioned before, but the
implementation (e.g. the content of the environmental permits) is not fully consistent across the
regional Inspectorates for Environment Nature. This causes some inconsistencies within the country
level database.

Emission of pollutants is reported in kg/year, but unfortunately no activity data or data on fuel use is
available for inventory preparation process at the moment.

In addition, high precaution is needed to use the data of this system, since the list of pollutants are not
the same as the needs of NRF reporting (especially for NMVOC (separate organic compound are
reported and not in group), solid particles (no PM10 and PM2.5 fractions are reported but “dust”). This
is probably due to the fact that IPPC and E-PRTR (replaced by IED) do not explicitly require the grouping
of organic compounds and disaggregation of particulate matter emissions. Both EU regulation (IED;
proposal on medium combustion plants, etc.) and updated Gothenburg Protocol Annex X contain
emission limit values (ELV) only for TSP/”dust” and not for PM10 and PM2.5. Therefore, when plant
specific data is used in the case of particulate matter emissions, the proportion of PM10 and PM2.5
emissions is calculated from TSP based on proportion of Tl or T2 emission factors for
TSP/PM10/PM2.5.

In addition, the completeness and quality of data reported by the individual companies have to be
compared with other data sources, such as national statistics, EU ETS data, etc. There are several
further characteristics of the data from LAIR which requires specific attention or might be regarded as
disadvantageous

- It is available only from year 2002. So, whenever LAIR data is used there is a need of change of
method, splicing, extrapolation, etc. before 2002, in order to be able to report the entire time series.

- Combustion and process emissions are not always separated in LAIR. (The reporting is disaggregated
by point sources, so it depends on the situation and environmental permit whether the combustion
emissions and process emissions use the separate stacks or not.) In these cases, it is not possible to
divide emissions between sector 1 (Combustion) and sector 2 (industrial processes) in NFR.

The advantage of the use of directly reported emissions is that it includes also the abatement
techniques implemented unlike the most default factors. Also, reporting is continuously improving
due to the enforcement actions of the regional Inspectorates for Environment, Nature.
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Due to the above-mentioned facts, the data from this system is used only in cases when needs of NFR
reporting and data available in the system exactly matches (the same pollutant and the complete
group of polluters are covered) and/or the completeness and reliability of data is assured. Thus, data
is verified with other data sources (sometimes with TIER1 approach of Guidebooks) or there is no
other data source available. The use of directly reported emissions is prioritized in the case the above-
mentioned criteria are met. It is worth mentioning that LAIR has been used for EPER/E-PRTR reporting
purposes as well.

In year 2015 the LAIR database has been completely renewed and restructured. In some cases, also
facility data have been updated. In these cases, old and new data have been compared and
recalculations have been performed where the changes are justified.

Hungary is a Member State of the EU since 2004. So, it is important to state that air polluting facilities
in Hungary are regulated based on EU requirements. For example, 2008/1/EC Directive on Integrated
Pollution Prevention and Control replaced now by directive on industrial emissions 2010/75/EU (IED)
which describes the use of BAT is implemented and enforced. Compliance is regularly checked by the
regional Inspectorates for Environment, Nature.

In order to present the implementation of IPPC Directive in Hungary, please find below some short
quotation from Reports submitted by Member States on the implementation of directive 2008/1/EC,
Directive 2000/76/EC, Directive 1999/13/EC and further development of the web platform to publish
the information

(http://eea.eionet.europa.eu/Public/irc/eionet-
circle/reporting/library?l=/ippc/implementation 2006-2008/main_reports&vm=detailed&sb=Title

“The IPPC (unified environment utilization) permits are issued by the regional environment, nature and
water authorities, currently there are 10 of them.”

“The content requirements of applications for unified environmental permits of the Gov. Decree include
the submission of all information mentioned in Art. 6 of the Directive.

BAT guides were prepared (full translations, Hungarian summaries and national guidelines adapted to
Hungarian circumstances).” (Available at www.ippc.hu )

“Facilities falling within the scope of the Gov. Decree shall provide data in line with the provisions of
the permit. Data shall be provided on the template form published in the official journal of the Ministry
of Environment and Water or on electronic data carriers. The operators shall perform their data
provision obligation in line with the provisions of the permit. The unified environmental permit contains
the measurement and supervision/monitoring requirements that are necessary to follow up the
environmental effects of the activity. It specifies the measurement method and frequency, the
evaluation process and the method, content and frequency of the mandatory data provision to the
authorities. Unless provided otherwise by the authority, the authorized person shall provide data at
least annually. The data provider is liable for providing all the data and for the quality of the provided
data, the accounting rules, statistical system and other registers, measurement and monitoring data.
The permits for facilities falling within the scope of the decree shall contain provisions in case of
extraordinary kinds of operation (e.g. start-up, immediate stop, malfunction, and cessation of the
activity). It shall contain measures that are necessary to prevent extraordinary, unexpected
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contaminations, and it shall contain provisions regarding the method and contents of the notification
to be sent to the authorities. In case of facilities that are not subject to the Act on civil protection, the
operators shall attach the description of measures applicable to operation safety and measures to be
implemented in case of accidents.

The Gov. Decree prescribes that the supervising authorities shall visit the facilities falling within the
scope of unified environmental permit at least once a year. During the visits, compliance with the
provisions of the permit shall be checked, a record shall be taken, and the adequate measures shall be
taken, if necessary.”

The European Pollutant Release and Transfer Register (E-PRTR) contains the reported emission data of
industrial facilities including the main air pollutants. List of pollutants to be reported and requirements
of reporting are regulated by 166/2006/EC Regulation of the European Union (replaced now by
directive on industrial emissions 2010/75/EU (IED), which is of course applicable in Hungary too.
Facilities falling under the E-PRTR regulation comply with their air pollutant release reporting
requirement by the means of the LAIR system described above. Data of LAIR is then checked (and
corrected if needed) by local Inspectorates for Environment, Nature and finally prepared for
publication by the Ministry responsible for environment.

Hungary has a local website where E-PRTR data (“easily accessible key environmental data from
industrial facilities “) is available: http://www.okir.hu/en/eprtr in addition to the European website:
http://prtr.ec.europa.eu/

Unfortunately, in the case of particulate matter, heavy metals, and persistent organic pollutants the
coverage, grouping, disaggregation level differs from CLRTAP reporting. In addition, pollutants are to
be reported for the E-PRTR only above thresholds determined by the E-PRTR Regulation. In every case
it is important to take into consideration that E-PRTR has different objectives than the CLRTAP
inventory as it aims to make publicly available the environmental data of big emitters at facility level
whilst CLRTAP reporting aims to provide complete, country level information.

Please find comparison of National Total results of the different databases in chapter 1.7.

1.5 KEY CATEGORIES

Please find below the definitions of the 2016 EMEP/EEA Guidebook related to key category and key
category analysis:

“A key category is one that is prioritized 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 identify its national key categories in a systematic and objective manner. This can be
achieved by a quantitative analysis of the relationship between the magnitude of emission in any one
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year (level) and the change in emission year to year (trend) of each category’s emissions compared to
the total national emissions.”

A LEVEL assessment was performed to identify key categories using Approach 1.

In Approach 1 the “key categories are identified using a predetermined cumulative emissions threshold.
Key categories are those which, when summed together in descending order of magnitude,
cumulatively add up to 80 % of the total level.”

During a level assessment, the ,contribution of each source category to the total national inventory
level” is assessed in the given year.

Equation for level assessment (Approach 1) of the 2016 EMEP/EEA Guidebook is:
Key category level assessment = /source category estimate // total contribution

After definition of the level, the source categories are sorted in descending order of magnitude, and
the cumulative total is summed up in the following column. The key categories are where the
cumulative total reaches 80% threshold.

Table 1.5 Summary of Approach 1 level key category analysis

key category analysis for the year 2018

Component Key categories (Sorted from high to low from left to right) Total (%)

1Ala  1A4bi  1A2a
SOX  (44.3%) (33.0%) (4.9%) 82.2

NOx  1A3bii 3Dal 1A3bi 1A3bii 1Ala 1A4bi 1Adcii 1Adai 3Da2a a13
(15.2%) (14.1%) (11.1%) (10.3%) (9.1%) (8.9%) (5.9%) (3.4%) (3.3%) :

3Dal 3Daza 3B3 3B1b 3Bla 3B4qgii  1A4bi

NH3 54 29 (19.5%) (10.79%) (9.0%) (8.2%) (5.8%) (5.0%) =
NMVOC 1A4bi 2D3a 3B1b 3Bla 2D3g 203d  2H2 2D3h  1A3bi 1A3bv 2B10a 3De 1A3biv 3B4gii 81.4
(21.2%) (9.9%) (7.7%) (6.7%) (5.4%) (4.5%) (4.4%) (4.3%) (3.6%) (3.5%) (3.5%) (2.8%) (1.9%) (1.9%) .

co 1A4hbi 1A3bi 81.2

(66.1%) (15.1%)

1A4bi 2A5b 3Dc 2Aba 3B2
(38.3%) (27.6%) (7.0%) (5.2%) (2.9%)
1A4bi 2A5h 3Dc 2A53
PM10 oy 100 (12.3%) (10.4%) (3.8%) HDE

1A4bi SE

PM2.5 (39 29%) (2.0%) Lz
pp  1Adbi 1A3bvi 1Ala 243 26  1B1b as 0
(26.5%) (20.4%) (15.0%) (9.1%) (B.6%) (4.4%) :
" 2c1  1Ala  1A4bi  1A2f 2K 2D3a 5Clbv a1
9 (19.4%) (18.6%) (13.5%) (10.0%) (9.5%) (5.3%) (4.8%) '
cd 1A4bi 1Al1a 26 2A3 1A2gviii 2D3i 2C1 82.6
(54.8%) (10.1%) (4.2%) (4.1%) (3.4%) (3.0%) (2.9%) :
1A4bi  SE 2c1
DIOX  (64.09%) (14.0%) (5.9%) s
1A4bi
PAH (88.0%) 88.0
wep  Of  1Ala  1Adbi a7 2

(54.7%) (19.9%) (12.6%)
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1.6 QA/QC AND VERIFICATION METHODS

The Hungarian Meteorological Service introduced the quality management system ISO 9001:2000 in
2002. The Unit of National Emissions Inventories has an own, specific ISO procedure, which aims to
fulfill the QA/QC requirements of UNFCCC reporting mostly applicable for the CLRTAP reporting as
well. Internal ISO audits are conducted every year. The Met. Service passed an in-depth ISO audit in
January 2013 during which the activities of the GHG Division were also audited.

ISO procedure regarding the Unit of National Emissions Inventories is used as QA/QC Plan required by
the UNFCCC reporting. General elements of this QA/QC Plan are applied in the case of CLRTAP
reporting too. In addition, QA/QC Plan has been updated in 2014 in order to extend the provisions
regarding CLRTAP reporting too. Please find the English version of the updated QA/QC Plan in Annex 6
of National Inventory Report 2014 MAY submission, available at:

http://unfccc.int/national reports/annex i ghg inventories/national inventories submissions/item

5/8108.php

In many cases the Hungarian emission data have been compared to data of other EU countries and to
the reporting of the EU. It is mentioned in the specific sub-chapters of present IIR, where significant
differences have been found.

RepDab Report (available at www.ceip.at) is also generated as an additional QA/QC activity.

Table A2.1 in Annex-2 presents a verification performed using the data sources mentioned in Chapter
1.5, E-PRTR, IPPC and other direct reporting) with NFR (or the relevant sectors of NFR).

It is normal that E-PRTR national totals are always lower than others due to limited scope (reporting is
compulsory only above certain amount of emission).

It is also normal that in the case of NOx and CO NFR National Total is much bigger than LAIR and E—
PRTR as, transport and residential combustion sectors are significant emitters. Therefore, the SUM of
(1A1+ 1A2+ 1A4ai+ 2+ 5C1) NFR sectors is also included in the Table above. In the case of NH3, the
SUM of NFR sectors 3B3 (Swine) and 3B4g (Poultry) is also noted in order to facilitate comparison with
E-PRTR, where only swine and poultry is regulated.

However, unfortunately, the big difference between the time-series proof that plant specific reporting
is very poor in the case of NMVOC and PMs. In the case of SOx, it is possible to observe the strong
decline in emission between 2004 and 2005 in all cases.

During the bilateral consultations with [IASA as part of the preparation for the amendment of the NEC
Directive held in April-May 2014, national and sectoral totals and key categories have been compared
between IIASA GAINS model and HU results.

The recalculated time series by Hungary are much closer to results of IASA GAINS model.
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After the detailed analysis of the remaining differences, further refinements were made from both
sides. Several data from IIASA have been implemented for the final time series submitted by Hungary
in 2014 May and reasonable suggestions were made to IIASA for correction of some emission factors
or activity data.

So, this process might be regarded as a very useful verification exercise.

1.7 GENERAL UNCERTAINTY EVALUATION

A general uncertainty evaluation is one of the planned improvements.

Until country specific expert judgments and uncertainty analysis become available, we would like to
guote here “some example on level uncertainty” from various EU Member States in order to
emphasize the evident presence of uncertainty in emission estimations:

NOx: 10-74%
S02:4-88%
PM2.5: 15-349%
NMVOC: 10-85%

(Presented by John van Aardenne (EEA) at the TFEIP 2013 meeting, Istanbul, Turkey http://tfeip-
secretariat.org/2013-tfeip-meeting-istanbul/:

European Union emission inventory report 1990-2011 under the UNECE Convention on Long-range
Transboundary Air Pollution (LRTAP))

1.8 GENERAL ASSESSMENT OF COMPLETENESS

1.6. Table: Explanation to the Notation key NE

A e Substance(s) Reason for not estimated
2K POPs No methodology
All other NE Notation of the Guidebook default Tables for the given

pollutant(s)
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1.7. Table: Explanation to the Notation key IE

NER1gicoce Substance(s) Included in NFR code
1A2a, 1A2b, 1A2f All, except NO,, SO, CO Reported in Sectoréu?;:(;g:kn suggestion of the
1A3di(ii) Al 1A3dii
1A4aii All 1A4ai
1AA4ciii All 1A4cii
1A5 All 1A4
2A5¢2B10b;2C7d Al Emissions are included in the specific sectors

due to the Guidebook.

1.8. Table: Sub-sources accounted for in reporting codes "other"

NFRO09 code

Substance(s) reported Sub-source description
1A2gviii All Lots of manufacturing industries, see Ch. 3.4.3.
1B1lc Not occurring
1B2d Not occurring
Production of sulfuric acid, carbon black, ethylene,
2B10a NO,, NMVOC, SOy NHs, propylene, 1,2 diclorethane and vinilcloride balanced, PE (LD
PM3z.s, PMyg, TSP, CO and HD), PP, PVC, Polistyrene, Urea, Ammonium nitrate and
other fertilizers
2A6,2C7c, 2H3, 2L Not occurring
2G Not estimated
2D3g NMVOC Manufacture of shoes, manufacture of pharmaceutical
products
NOy, NMVOC, PMs, HMs, .
2D3i 0 oc > > Consumption of tobacco

POPs
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2 EXPLANATION OF KEY TRENDS

2.1 KEY TRENDS

In the following table the total emissions of the main pollutants are summarized.

Informative Inventory Report 1990-2018

Table 2.1 Total emissions in Hungary

NOXx (kt)

NMVOC
(kt)

SOx (kt)
NH3(kt)
PM2.5(kt)
PM10(kt)
TSP(kt)
CO(kt)
Pb (t)
cd (t)

Hg (t)
PCDD/F
(g 1-Teq)
PAHs (t)

1990
245,6
311,0
829,8
134,2

NR
0,0
0,0

1420,1

815,4
1,7
3,1

109,7

79,3

1995
189,9
214,5
614,1
79,2
NR
0,0
0,0
951,2
142,8
1,6
2,2
74,7

30,4

2000
186,8
194,5
427,3
84,4
48,1
72,3
105,4
828,0
18,8
1,7
2,0
80,8

25,6

2005
177,5
178,1
43,0
79,5
40,0
72,3
133,1
670,0
10,6
1,2
1,6

61,8

2008
160,5
142,3
35,9
72,4
36,2
64,7
115,7

4771

2010
146,1
139,0
30,5
70,9
49,8
72,1
107,2

519,5

2012
128,5
143,8
30,6
71,3
58,2
73,7
91,5
543,4
9,3
1,7
1,1
86,5

34,5

2013
126,1
141,2
29,4
73,2
58,8
77,9
105,4
536,5
8,8
1,7
1,0
80,7

34,8

2014
124,4
130,8
26,1
74,0
49,6
72,9
109,8
458,1
8,4
1,5
1,0
70,7

28,3

2015
126,5
132,8
24,3
78,2
51,9
73,9
108,0
443,7
8,9
1,6
1,1
78,9

29,5

2016
119,5
134,2
23,2
79,0
50,0
70,8
101,8
434,6
9,0
1,5
1,0
77,4

30,1

TRENDS
2017 2018
120,6 120,1
131,2 1253
27,9 22,9
79,7 785
47,9 415
66,7 62,3
92,8 92,5
422,9 362,0
87 82

1,5 1,4
1,2 1,0
66,6 59,3
296 244

The following Figures present the distribution of main pollutants by sectors.

NO, (2018) NMVOC (2018)
Comm., inst. and Agricult
Transport households gr;c;yure Waste
0
40% 19% 1% Fugitives and other
product uses
Agriculture 27%
19%
Waste Energy
0% production
£ Fugiti 4 oth Comm,, inst. an 1%
Industry zergt}’ ugf 'st at" other households Transport Industry
12% production product uses 24% 11% 11%
10% 0% ©

Figure 2.1 NOx and NMVOC emissions by sectors
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SOx (2018) NH;, (2018)
Transport
Industry 0% Comm., inst. and Agriculture Fugitives and other
15% _\ households 92%“\ product uses
35% 0%
Agriculture Waste
0% Ener;
Waste gy
production
0% 0%
Energy N Industry
production F g|t|vzs and other Comm.. inst. an 0%
t N ’
47% product uses househalds Transport
3% o 29

Figure 2.2 SO, and NH3 emissions by sectors

PM2.5 (2018) PM10 (2018)

Agriculture Comm., inst. and
2% households
55%

Waste 15%
2%

Fugitives and other
product uses

E 1% T ./ Fugitives and other
Transport roz(z::%c‘ifon rag;{;:o / Energy  Product uses
6% 7% P 1% Industry_/ production 1%
20% 1%

Figure 2.3 PM, s and PM 1o emissions by sectors

The significant reduction in emissions between 1987 and 1992 was mainly due to the economic
transformation after the regime change. In addition, ongoing changes in fuel-structure, i.e. solid fuel
as the most important source in the 80’s had been replaced by natural gas, led to further decrease of
total emission. The spread of emission abatement technologies introduced either due to
environmental regulation or economic drivers results decreasing emissions in general. The global
financial and economic crises around 2008-2009 exerted a major impact on the output of the
Hungarian economy, consequently on the level of emissions as well.

The substantial reduction in sulphur dioxide emissions is attributable to the decreased use of fossil
fuels in general and the decreasing share of coal with higher sulphur content. After 2000, further
reductions were observed due to the introduction of SO, precipitators in coal-fired power stations.
Reduced carbon monoxide emissions compared to 1980 are obviously a consequence of decreased
fuel uses and the modification of the car fleet.
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Figure 2.4 Trend of emission of NO (kt)

2.2. Table: Trend of emission of NOy (kt)

5 +2D+2I-
Nox ~ AlEnmergy - 1A2:2 1A3 1?:;.0 ::1:: ’ 3 3 IF?.gazt?vezs'&L szum
production  Industry Transport households Agriculture Waste S
1990 40,00 52,28 82,86 44,24 25,66 0,23 0,37 245,64
1991 42,59 42,36 72,70 40,94 16,00 0,23 0,35 215,16
1992 43,86 31,60 69,51 32,90 14,96 0,21 0,34 193,39
1993 44,97 31,40 67,76 34,04 14,21 0,20 0,35 192,93
1994 43,67 32,56 65,59 33,68 15,94 0,19 0,32 191,96
1995 44,45 31,19 66,55 32,52 14,65 0,20 0,33 189,89
1996 44,85 32,34 66,31 34,31 14,82 0,21 0,30 193,14
1997 49,33 28,65 69,51 32,40 14,78 0,20 0,31 195,18
1998 44,99 25,45 77,61 30,02 16,62 0,20 0,32 195,21
1999 45,21 24,90 80,65 30,73 17,22 0,20 0,30 199,22
2000 35,83 23,72 78,06 31,37 17,34 0,20 0,30 186,82
2001 35,99 23,94 77,70 30,80 17,91 0,20 0,30 186,84
2002 31,06 21,17 78,16 29,55 19,09 0,19 0,27 179,48
2003 34,07 20,66 78,19 31,19 18,57 0,19 0,26 183,15
2004 33,25 21,41 77,10 30,14 18,54 0,19 0,30 180,94
2005 29,92 21,76 78,82 29,42 16,96 0,19 0,38 177,45
2006 25,67 20,50 77,37 28,33 17,94 0,17 0,16 170,14
2007 27,00 20,98 74,05 24,59 19,12 0,19 0,22 166,14
2008 26,97 18,42 72,33 24,37 17,98 0,18 0,22 160,47
2009 24,80 14,46 68,24 24,48 17,04 0,18 0,18 149,37
2010 27,30 14,53 59,82 26,77 17,31 0,20 0,17 146,10
2011 22,46 14,75 54,58 26,28 18,11 0,19 0,25 136,61
2012 22,04 13,04 51,18 23,31 18,61 0,18 0,15 128,51
2013 19,95 12,44 48,17 25,45 19,80 0,17 0,16 126,14
2014 16,89 12,81 51,31 23,07 19,94 0,18 0,20 124,39
2015 16,63 12,68 51,01 24,27 21,56 0,15 0,16 126,45
2016 12,94 12,52 46,56 24,60 22,56 0,14 0,16 119,48
2017 13,08 13,07 47,04 23,88 23,25 0,15 0,15 120,63
2018 12,26 14,00 47,63 22,62 23,24 0,15 0,17 120,07
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Figure 2.5 Trend of emission of NMVOC (kt)

Table 2.3 Trend of emission of NMVOC (kt)

1A4
NMVOC E::rlgy 1A2+2 1A3 .c°mm" . 3 3 IFngfiztli)erezsl&L SZUM
e Industry  Transport inst. and Agriculture  Waste S
households
1990 0,79 19,30 125,70 44,33 54,07 1,95 64,90 311,04
1991 0,83 18,62 103,75 43,69 49,33 1,99 55,73 273,95
1992 0,80 14,46 98,93 29,40 42,49 2,01 57,47 245,56
1993 0,80 14,06 96,45 31,89 36,74 2,02 51,36 233,33
1994 0,75 14,62 88,73 26,56 34,33 2,05 52,25 219,29
1995 0,76 15,90 86,58 25,12 34,22 2,09 49,79 214,46
1996 0,77 16,93 80,12 25,99 33,70 2,12 46,97 206,60
1997 0,84 13,74 75,73 24,82 33,29 2,15 46,87 197,44
1998 0,84 13,18 72,99 20,48 33,28 2,18 47,77 190,73
1999 0,87 13,92 70,87 20,67 32,91 2,22 48,49 189,95
2000 0,79 12,72 65,74 30,56 33,93 2,26 48,46 194,46
2001 0,80 15,40 63,96 33,57 33,48 2,27 46,21 195,69
2002 0,69 13,80 60,59 22,92 33,62 2,32 47,97 181,90
2003 1,46 12,67 57,42 30,63 33,31 2,36 47,19 185,04
2004 1,91 15,33 49,60 28,49 32,16 2,38 48,22 178,09
2005 2,36 16,20 43,76 26,98 30,70 2,41 55,69 178,09
2006 3,10 14,90 36,31 27,89 30,08 2,40 52,15 166,82
2007 3,00 13,30 33,30 27,42 30,02 2,61 41,00 150,66
2008 3,12 12,96 31,00 23,95 29,69 2,55 39,03 142,31
2009 2,99 12,20 28,05 32,61 28,98 2,56 36,69 144,08
2010 3,10 12,45 24,95 36,56 28,93 2,61 30,37 138,98
2011 2,36 12,91 21,62 41,71 28,63 2,37 33,02 142,62
2012 1,72 12,08 20,96 43,86 28,92 2,39 33,83 143,76
2013 1,61 13,33 19,31 44,68 29,01 2,17 31,11 141,22
2014 1,41 13,44 18,16 36,47 29,58 2,26 29,48 130,80
2015 1,34 13,78 15,56 38,69 30,20 1,95 31,31 132,82
2016 1,31 13,88 14,71 37,62 30,37 1,86 34,44 134,19
2017 1,43 13,77 13,98 35,99 30,11 1,91 34,03 131,23
2018 1,46 14,03 13,32 30,29 31,00 1,88 33,33 125,31
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SOx

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

1A1 Energy
production

441,07
444,33
478,38
482,15
458,96
469,82
466,92
489,14
495,86
488,12
379,45
300,09
233,50
212,53
122,54
16,88
13,62
17,82
16,38
13,81
12,47
15,03
11,36
11,64
10,63
9,18
7,90
11,86
10,77
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Figure 2.6 Trend of emission of SOx (kt)
1A242 1A3 1/-'\4 Comm,, ) lB+.2[')+2I-L
T T inst. and 3 Agriculture Waste Fugitives&
households product uses
89,63 16,48 277,32 0,00 0,02 5,26
78,93 14,43 290,04 0,00 0,01 4,94
57,19 14,25 160,82 0,00 0,01 4,81
44,29 2,31 186,26 0,00 0,01 4,98
43,01 2,26 120,99 0,00 0,01 4,54
39,86 2,29 97,31 0,00 0,01 4,84
43,16 2,30 95,20 0,00 0,01 4,38
30,62 2,43 98,82 0,00 0,01 4,53
21,96 2,29 41,26 0,00 0,01 4,63
23,11 1,52 41,27 0,00 0,01 4,51
14,94 1,51 26,98 0,00 0,01 4,39
12,71 1,74 27,40 0,00 0,01 4,42
11,53 1,87 21,58 0,00 0,01 3,89
9,09 1,88 20,89 0,00 0,01 1,63
7,36 1,97 18,02 0,00 0,01 1,60
6,10 1,23 17,17 0,00 0,01 1,62
5,64 0,08 18,35 0,00 0,01 1,54
5,43 0,08 11,30 0,00 0,01 1,67
4,18 0,08 14,51 0,00 0,01 0,75
3,25 0,07 11,79 0,00 0,01 0,86
4,06 0,07 13,02 0,00 0,01 0,87
3,92 0,07 14,47 0,00 0,01 0,83
3,84 0,06 14,56 0,00 0,01 0,73
3,19 0,06 13,80 0,00 0,01 0,73
3,51 0,07 11,21 0,00 0,01 0,63
3,46 0,07 10,98 0,00 0,01 0,64
3,25 0,08 11,31 0,00 0,01 0,63
3,41 0,08 11,86 0,00 0,01 0,63
3,34 0,09 8,00 0,00 0,01 0,74

24

TRENDS

SZUM

829,77
832,69
715,47
720,02
629,77
614,14
611,97
625,55
566,01
558,54
427,28
346,36
272,39
246,04
151,50
43,00
39,23
36,32
35,91
29,80
30,50
34,34
30,57
29,42
26,06
24,35
23,18
27,87
22,95
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Figure 2.7 Trend of emission of NHjs (kt)
Table 2.5 Trend of emission of NH; (kt)

. +2D+2I-
N3~ AlEnersy - 1A2+2 1A3 ll?:s(t:.o ::: ' 3 5 Waste legiztzlezsl&L szum
production Industry Transport households Agriculture TR T
1990 0,00 5,45 0,05 1,85 124,05 2,71 0,12 134,22
1991 0,00 2,49 0,04 1,83 103,00 2,68 0,11 110,16
1992 0,00 1,22 0,04 1,84 87,41 2,64 0,12 93,27
1993 0,00 1,09 0,08 1,92 76,77 2,64 0,13 82,61
1994 0,00 1,30 0,13 1,93 71,96 2,63 0,12 78,06
1995 0,00 1,01 0,16 1,95 73,41 2,55 0,09 79,17
1996 0,00 1,59 0,19 1,89 72,46 2,50 0,08 78,72
1997 0,00 1,31 0,25 1,82 71,34 2,35 0,08 77,15
1998 0,00 0,94 0,31 1,84 74,08 2,13 0,09 79,40
1999 0,00 0,65 0,38 1,88 75,83 1,92 0,08 80,74
2000 0,00 0,75 0,41 3,49 78,02 1,65 0,08 84,40
2001 0,00 0,56 0,56 3,98 77,02 1,29 0,09 83,51
2002 0,00 0,42 0,70 2,31 79,14 1,21 0,09 83,88
2003 0,00 0,31 0,74 3,45 79,69 1,13 0,10 85,42
2004 0,00 0,37 0,82 3,12 77,94 1,05 0,06 83,36
2005 0,00 0,55 1,25 2,91 73,72 0,96 0,07 79,47
2006 0,00 0,59 1,12 3,12 73,35 0,88 0,10 79,17
2007 0,00 0,49 1,16 3,34 73,05 0,82 0,10 78,94
2008 0,00 0,33 1,16 2,77 67,28 0,76 0,10 72,40
2009 0,00 0,35 1,15 4,13 63,85 0,71 0,11 70,30
2010 0,00 0,27 1,01 4,64 64,25 0,66 0,08 70,91
2011 0,00 0,37 0,98 5,37 64,36 0,64 0,09 71,81
2012 0,00 0,35 0,99 5,85 63,36 0,62 0,09 71,26
2013 0,00 0,40 0,87 6,01 65,13 0,73 0,07 73,21
2014 0,00 0,46 0,94 4,87 66,93 0,74 0,07 74,01
2015 0,00 0,30 1,08 5,20 70,77 0,73 0,08 78,15
2016 0,00 0,38 1,12 5,01 71,70 0,75 0,07 79,05
2017 0,00 0,44 1,06 4,73 72,62 0,75 0,07 79,67
2018 0,00 0,23 1,05 3,95 72,44 0,73 0,08 78,48
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Reporting of TSP and PMs is required only starting from year 2000. The decreasing tendency of

emissions between 2000 and 2008 is attributable mainly to the spread of installation of electro-filters

(ESP). The increasing tendency after 2008 originates from the sector of households.
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Figure 2.8 Trend of emission of PM s (kt)

Table 2.6 Trend of emission of PM, s (kt)

PM2.5

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

1A1 Energy
production

4,65
4,39
3,30
2,87
2,57
0,71
0,58
0,57
0,54
0,52
0,43
0,34
0,32
0,31
0,24
0,23
0,19
0,21
0,31

1A2+2
Industry

4,35
4,40
3,87
3,66
3,87
4,24
3,38
2,93
3,56
3,26
2,49
2,17
1,64
1,92
2,72
2,47
2,45
2,32
2,90

1A3
Transport

4,04
4,27
4,45
4,59
4,58
4,81
4,32
4,19
4,10
3,85
3,43
2,99
2,74
2,45
2,59
2,70
2,54
2,55
2,55

1A4 Comm.,
inst. and
households

32,59
36,50
22,82
32,44
29,49
27,98
29,61
30,21
25,75
36,89
41,26
47,46
50,87
51,75
41,71
44,06
42,44
40,38
33,46
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2010

[ Waste

2012

@ Industry
® Comm., inst. and households

3 Agriculture

0,81
0,82
0,86
0,87
0,84
0,79
0,77
0,77
0,77
0,76
0,77
0,78
0,77
0,77
0,77
0,77
0,78
0,75
0,78

2014

Waste

0,99
0,84
1,00
0,98
0,75
0,89
0,83
0,74
0,66
0,88
0,79
1,19
1,21
1,03
0,97
1,06
1,03
1,16
1,07

2016

2018

1B+2D+2I-L
Fugitives&
product uses

0,65
0,68
0,68
0,73
0,50
0,56
0,74
0,74
0,77
0,77
0,64
0,67
0,68
0,56
0,57
0,59
0,56
0,50
0,44

SZuM

48,08
51,90
36,99
46,14
42,61
39,97
40,23
40,15
36,16
46,93
49,81
55,59
58,23
58,78
49,57
51,89
50,00
47,38
41,52
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Table 2.7 Trend of emission of PMo (kt)

PM10

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

1A1 Energy
production

9,87
9,43
7,40
6,22
5,23
1,10
0,84
0,80
0,75
0,70
0,60
0,50
0,47
0,45
0,41
0,38
0,30
0,34
0,53

1A2+2
Industry

12,71
14,52
11,99
15,07
21,72
24,97
15,47
13,19
20,78
21,30
13,23
9,90

5,58

9,50

14,67
13,13
11,91
10,04
12,45

1A3
Transport

4,51
4,79
5,01
5,18
5,21
5,50
5,08
4,98
4,92
4,66
4,15
3,67
3,40
3,07
3,29
3,47
3,31
3,35
3,41

1A4 Comm.,
inst. and
households

33,46
37,46
23,45
33,31
30,29
28,74
30,41
30,99
26,43
37,84
42,32
48,68
52,17
53,06
42,76
45,16
43,51
41,41
34,31
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2010 2012
@ Industry

2014

2016 2018

m Comm., inst. and households

[ Waste

3 Agriculture

9,46
10,28
10,58
10,73
10,47
10,01
9,88
9,90
9,87
9,81
9,90
9,80
9,68
9,72
9,73
9,64
9,68
9,43
9,63

Waste

1,02
0,87
1,02
1,01
0,78
0,92
0,85
0,76
0,68
0,91
0,81
1,22
1,24
1,05
1,00
1,08
1,06
1,19
1,09

1B+2D+2I-L
Fugitives&
product uses

1,30
1,32
1,27
1,33
1,04
1,03
1,27
1,27
1,27
1,21
1,11
1,16
1,16
1,04
1,05
1,07
1,04
0,94
0,88
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SZUM

72,33
78,66
60,72
72,85
74,73
72,27
63,80
61,89
64,71
76,44
72,13
74,92
73,70
77,89
72,92
73,95
70,81
66,69
62,30
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Figure 2.10 Trend of emission of PAHs (t), dioxins (g I-Teq) and Pb (t)

The trend of PAH emissions is mainly influenced by the shutdown of the primary aluminium production
in Hungary.

In the case of dioxins, the main driver is probably the improvement of combustion and abatement
technologies, especially in the case of waste and hazardous waste combustion. In addition, the
organized open-air burning e.g. the stubble-field burning, the reed-burning has been forbidden, and
also the open-air burning of the garden wastes is strictly limited recently.

The significant decrease of lead emissions is mainly due to the step-wise reduction of the lead content
of the leaded gasoline and the effect of the introduction of the unleaded gasoline after 1990
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3 ENERGY (NFR SECTOR 1)

3.1 OVERVIEW OF SECTOR

This sector covers emissions from combustion processes and fuel-related fugitive emissions from
exploration, transmission, distribution and conversion of primary energy sources.

Starting with fuel combustion, for a better understanding of the principal drivers behind fossil fuel
related emission trends and variations, the main characteristics of the Hungarian Energy System will
be described shortly in the following. First of all, there are not enough, cheap, clean domestic energy
resources of good quality in Hungary, therefore the energy demand has to be met by import to a great
extent. In 2018, primary energy production amounted to 462.3 PJ which was by 25 per cent less than
in 1990 and more or less at the same level as in 2005. Most importantly, uneconomical deep coal mines
were closed down, but also crude oil and natural gas production decreased. In contrast, imports of
energy with 1028.2 PJ in 2018 were by 55% and by 13% larger than in 1990 and 2005, respectively. As
the share of production in consumption is about 41%, our import dependency is quite significant. The
primary energy use of Hungary was 1126.5 PJ in 2018 which was by 7% and 5% below the levels in
1990 and 2005, respectively. Since 2014, however, primary energy consumption has increased by 12%.
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Figure 3.1 Primary energy balance of Hungary (1990-2018)

In 2018, final domestic electricity use amounted to 40,595 GWh, which was by 2% higher compared to
the previous year and the highest in the whole time series. Since 2014, electricity consumption
increased by 13%. The market penetration of the nuclear electricity started in 1983 in Hungary when
the first 440 MW block of the Nuclear Power Plant in Paks was put into service. Recently, around 50
per cent of the domestic generated electricity is produced by nuclear energy whereas the share of
fossil fuels decreased to 40% in 2013 and remained below that level afterwards. According to the
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official statistics of the Hungarian Energy and Public Utility Regulatory Authority, the share of electricity
from renewable sources in gross final consumption of electricity increased from 4.4% is 2005 to 8.3%
in 2018. The last few years saw significant increases in solar electricity production (from 1 GWh in 2011
to 620 GWh in 2018) and also wind power production increased to 607 GWh in 2018 from 10 GWh in
2005. At the same time, electricity produced from combustible fuels decreased from 21,710 GWh in
2005 to 14,671 GWh in 2018.

The main drivers behind the annual changes in emissions are the following: (1) yearly changes in fuel
use, (2) changes in the fuel-mix, (3) changes in the chemical characteristics of fuels (e.g. sulphur
content), and (4) changes in applied technologies (e.g. abatement). The first two aspects are visualized
in Fig 3.2.
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Figure 3.2 Fuel combustion from 1990 to 2018

This figure clearly demonstrates the effects the regime change around 1990 when the fuel use
suddenly decreased by more than 20 per cent. Also, the global economic crisis made its influence felt
with a 6 per cent drop between 2008 and 2009. Combustible energy consumption decreased further
between 2010 and 2014 by 16%. However, the decreasing trend stopped and fuel consumption has
increased again since 2014 by 12%. Beside these significant changes in overall fuel combustion, the
share of the different fuel types, i.e. the fuel-mix, changed throughout these decades. The importance
of liquid and solid fuels diminished whereas natural gas became the dominant fossil fuel. Biomass use
increased too. Figure 3.3 compares the proportion of combusted fuel types in 1990 and 2018. It is
worth mentioning that, within the period investigated, some classical types of fossil fuels have
disappeared or their use decreased significantly, e.g. city-gas, heavy fuel oil (by destructive
technologies it has been transformed to motor fuels and partly petrol-coke is produced from it). At the
same time, the market penetration of new fuel types became significant e.g. petrol-coke, bio-ethanol,
LPG and compressed natural-gas (CNG) for cars and buses, biomass for firing in power plants, biogas
produced by fermentation of sludge and animal carcasses etc. All these changes were taken into
consideration in our emission calculations.
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a) Fuel Combustion (1990) b) Fuel Combustion (2018)
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Figure 3.3 Fuel combustion in 1990 (a) and 2018 (b)

3.2 GENERAL METHODOLOGICAL DESCRIPTION

The emissions calculations are based on the common method of using emission factors. For 1990-
2018, the methodology described in the latest EMEP/EEA Air Pollutant Emission Inventory Guidebook
2019 was used for all sectors, including this one. Whenever default emission factors were applied,
these were generally taken from this very guidebook. In many cases country-specific factors seemed
more appropriate. Besides, plant specific measurements were taken into account for important
sources. These cases and the used country specific or measured values are documented in the relevant
category level of the IIR.

Whatever the emission factors might be, the first step is to determine the relevant activity data that is
the energy use of fuels per activity. For this submission, the IEA/Eurostat Annual Questionnaires have
been used mostly for the entire time series. (Former inventories were partly or fully based on
Hungarian Energy Statistical Yearbooks. The publication of the yearbooks ceased; the last one
contained statistics for the year 2010. After consultations with the national energy statistics provider,
i.e. the Hungarian Energy and Public Utility Regulatory Authority, it was decided to build recent and
future inventories on IEA annual questionnaires.)

To increase consistency of the time series, we had to make some minor amendments of the allocation
of fuel consumption compared to the IEA annual questionnaires, as follows:

e Based on 2011-2017 data allocations and value added volumes of industrial production for
previous years, some gasoil consumption has been reallocated from road transport to non-
road mobile machinery (1A2gvii);

e The time series of gasoil use in navigation has been improved by interpolation where the
missing amounts were taken again from road transport;

e Some natural gas use has been reallocated between petroleum refining (1A1lb) and
autoproducer plants (1A2guviii) to increase consistency with fuel consumption reported by the
refinery under the ETS;
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e Further natural gas consumption has been reallocated between other energy industries (1Alc)
and commercial/institutional (1A4a) to reflect fuel consumption in oil and gas extraction. Data
on natural gas production served as basis of extrapolation here;

The fuel use and emissions of autoproducer plants (that generate electricity or heat, wholly or partly
for their own use as an activity which supports their primary activity) are accounted for in this
inventory mostly under other stationary combustion (1A2gviii) which means not under the relevant
economic sector and not in energy industries. There are, however, some exceptions from this general
approach. Coke oven gas and blast furnace gas are reallocated from autoproducers to iron and steel,
and to manufacture of solid fuels. Some industrial waste incineration is reallocated to energy
industries, and to the source category 1A4a (commercial/institutional). In addition, all emission from
an autoproducer new power plant is allocated to the category pulp and paper. Knowing the order of
magnitudes, this might not have led to large allocation errors, since in 2018 only 4 PJ of fuel combustion
was allocated to autoproducer use compared to 161 PJ energy use by public power plants.

The problem of the network losses in the natural-gas transmission and distribution system should be
also mentioned here. These losses are not technical ones in the reality, but the result of accounting.
After discussing the situation with the experts of the natural gas industry, only about one third of the
losses reported in statistical publications is taken into consideration as real loss (i.e. that is emitted
into the atmosphere as methane), while the remaining two-third is assumed to be fired. This one-third
figure is more or less in line with our fugitive methane emission estimate from transportation and
distribution of natural gas reported to the UNFCCC. Thus, the natural gas consumption in the
residential sector is not the same as reported in the IEA natural gas annual questionnaire because 50
per cent of the network losses are added to it. (As recent information from the energy statistics
provider indicated that natural gas used on compressor stations was allocated to distribution losses
for previous years therefore we reallocated about 1-2 PJ natural gas consumption to pipeline transport
based on IEA data of total consumption, and that is why we changed our previous approach and add
only 50% of the network losses to residential consumption instead of 66%.)

Gas engines, as their emission characteristics are somewhat different, are treated separately in our
calculations. The Hungarian Energy and Public Utility Regulatory Authority collects data like installed
capacity, the fuel used (whether it’s biogas or natural gas), fuel consumption, and where they’re
operating (e.g. which company or institute). Based on these data, the fuel consumption could be
distributed among different user groups or sectors for some years, however, natural gas use in gas
engines is taken into account only in the energy industries source category.

The Hungarian Energy Office, the predecessor of the Hungarian Energy and Public Utility Regulatory
Authority, provided also data on fuel use and emissions (SO,, NOy, CO) from electricity and CHP plants
with installed capacity larger than 50 MWe for the period 1995-2010. This made possible to calculate
emissions for every power plant separately, thus taken into consideration the specialties of the
different power plants. Further official databases including emission measurements were at our
disposal. The Hungarian Meteorological Service, as the greenhouse gas inventory compiler institute,
has direct access to the EU ETS database with detailed plant by plant fuel use data. The National
Environmental Information System is a huge database containing among others emission data from
almost all fuel combustion above the threshold of 140 kW. Emission data reported in line with the
LCP Directive were also used, and obviously the publicly available E-PRTR data are worth a look, even
if not for the latest reported year considering the reporting deadlines.
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Our approach for the current inventory was as simple as follows: if we had reliable measurement data,
we used them. Otherwise emissions were calculated based on country and year specific activity data
and default emission factors from the 2019 EMEP/EEA Guidebook were applied with a few exceptions,
especially regarding SO, emissions from solid fuels, or PCDD/F emissions from waste incineration. All
data used and consideration made will be described specifically in the relevant category level of this
chapter.

3.3 ENERGY INDUSTRIES (NFR CODE 1A1)

This subsector includes facilities generating electricity, district heating stations, oil refineries and
coking and briquetting plants.
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Figure 3.4 Fuel combustion in energy industries (1990-2018)

As it can be seenin Figure 3.4, total fuel consumption (without nuclear energy) in the energy industries
sector shows strong fluctuations. After a significant decrease around the political and economic
regime change in 1990, we could experience some increase till 1998, then a slight decrease till 2005
and a more pronounced drop after 2008 due to the global financial crisis. After 2010, until 2014, fuel
consumption has reached record low values every year. In 2015, however, the decreasing trend
stopped, and we observed a 6% increase in energy use. Within the inventory period, the consumption
of liquid and solid fuels has decreased significantly. In contrast, the consumption of natural gas has
increased until 2007 to a great extent then it shrunk substantially afterwards. The biomass use due to
burning co-burning in power plants has become more and more important and exceeded in amount
the liquid fuel use in 2005. In 2006 the greatest power plant of Hungary reduced biomass-use, because
the amount of obligatory purchased electricity was less than in 2005, this is also illustrated on Figure
3.4. In 2007 the produced electricity increased by more than 11%, in parallel the fuel consumption
(mainly natural gas) increased only by 9%, because the efficiency of natural gas combustion is better
than that of the others. Biomass burning in power plants became again popular on favorable terms,
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which was induced by the EU carbon trading. In 2008, the produced electricity from fossil fuels and
also the fossil fuel consumption of this sector decreased again, but the total generated electricity —
including nuclear, waste and renewable sources — was a bit higher than in the previous year. In 2009,
the electricity generation in Hungary was by 10% less than in 2008. The generation decrease of power
plants of 50 MW and higher capacity was 11.6% while it was 2.8% in case of small power plants. The
fuel-mix also changed in 2009: coal and natural gas consumption decreased, however liquid fuel use
increased, but its contribution to total fuel consumption is very low. Use of nuclear, waste and
renewable sources continued to increase. In 2010 domestic electricity production increased again by
4%.

In 2011, electricity production fell back by 4% which meant lower fuel use at power plants. Moreover,
the decrease in fossil fuel use was more pronounced, whereas there was only a slight change in air
pollution irrelevant nuclear fuel use.

In 2012, gross electricity production fell back by a further 4%. Moreover, the decrease in natural gas-
based electricity production was the most pronounced (-12.5%), whereas the share of air pollutant
neutral nuclear fuel has steadily grown in the last few years, and wind energy utilization showed a
steep increase. In addition, electricity import grew significantly by 16% in 2012.

This trend continued and even intensified in 2013. Domestic electricity production has dropped by a
further 13 per cent. At the same time, net import grew by 49 per cent!

The overall picture did not change in 2014, either. We experienced decreasing production levels (-3%)
and increasing import (+13%). In fact, net import was never higher in the whole period (1980-2015)
than in 2014, and electricity production was never lower since 1990 (see Fig. 3.5).

In 2015, the share of import remained at a quite high level (31%). At the same time, production
increased by 3% mainly due to a 20% growth in production of natural gas fired plants.

And production increased further in 2016 by 5%. Again, we could observe a large growth in natural
gas-based power production (+27%). At the same time, the share of import remained at a quite high
level (28%).

And the growth in electricity production did not stop in 2017, either (3%). Natural gas firing power
plants produced 20% more electricity than in 2016. The share of import did not change significantly.

The growing trend stopped in 2018, electricity production decreased by 3% whereas import grew by
11%

Fuel consumption of oil refining showed a pronounced drop around 2000 but remained more or less
at the same level afterwards. In the last two years, however, increasing fuel consumption could be
observed. Currently, the share of the refinery’s fuel consumption is about 14% within energy
industries. Less significant is manufacture of solid fuels and other energy industries with a portion of
2-4%.
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3.3.1 PUBLIC ELECTRICITY AND HEAT PRODUCTION (NFR CODE 1A1A)

Reported Emissions: Main Pollutants, Particulate Matter, CO, Priority Heavy Metals, Other Heavy
Metals, POPs

Measured Emissions: NOyx, SOx, TSP, CO, (Pb, Cd, Hg, As, Cr, Cu, Ni, Se, PCDD/F)

Methods: T1, T2, T3

Emission factors: D, PS

Key source: NOx, SOx, Pb, Hg, Cd, HCB

Public Electricity and Heat Production was responsible for about 85% of fuel use in energy industries.
According to a publication of the Hungarian Energy and Public Utility Regulatory Authority (“Data of
the Hungarian Electricity System 2018”), “the energy consumption of the electricity generation
(condensation and cogeneration) in 2018 was 329,708 TJ, 3.34% less than in the previous year. In 2018,
52.06% of the used energy sources consisted of nuclear fuel. Natural gas made up 18,69%, while coal
made up 15.18% of the energy sources. The renewable energy sources provide 9.3% of the total energy
source consumption of power plants.”

Domestic electricity production showed an overall increasing trend up till 2008; even during the years
of the regime change around 1990, whereas import suffered a more severe drop from 28% to 6-7%. In
addition to the effects of the financial crisis, an interesting incident occurred in 2009 when domestic
production fell back by more than 10% whereas consumption decreased only by 6%. There was a multi-
week break in the natural gas supply through Ukraine, thus the electricity generation of our natural
gas firing power plants had to be substituted by import electricity and by increased production of the
oil-fired power plants. After 2010, until 2014, domestic electricity production decreased every year,
and it has dropped quite substantially in 2013 by 13%. In the last three years (2015-17), however,
domestic production grew again altogether by 12%. The share of import is a highly variable figure: in
the last decade, it changed between 8% (2001) and 18% (2004). After 2010, however, it grew
constantly and has reached a share of 31% in 2014, remained at the same level in 2015 and decreased
only slightly in 2017 to 28%, but increased back to 31% in 2018.
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Figure 3.5 Domestic Electricity Production and Net Import (1980-2018)
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Naturally, as domestic emissions are related to domestic production, the yearly fluctuation of
production is one of the decisive factors. Not less important is the way how electricity is produced, e.g.
what energy source is used. In Hungary, this sector consumes the deterministic part of our solid fossil
fuel production. However, some uneconomical coal-fired power plants of low efficiency were stopped,
and blocks of combined-cycle-gas turbine units were installed. For example, new 150 MW combined
cycle gas-turbine units were installed (Ujpest, Kelenfdld, Szazhalombatta, Nyiregyhaza Power Plants),
and aged coal fired units (Inota, Banhida) of low efficiencies were taken out of service or blocks have
been converted to the combustion of biomass (Pécs, Kazincbarcika, Ajka Power Plants). The demand
for fossil fuel decreased about 150 PJ in the electricity sector between 1980 and 1990 because of the
penetration of the nuclear electricity into the electricity market. This means that the fossil fuel
consumption of public power plants is smaller now than it was before the introduction of nuclear
electricity generation, in spite of much higher domestic electricity production. As a promising new
development, increasing use of renewable sources could be observed by some public power plants.
These developments are demonstrated in Figure 3.6.
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Figure 3.6 Share of produced electricity by fuel (1995-2018)

In 2011 there were considerable changes in several areas of the Hungarian Power System. On the
generation side, AES Borsodi Energetikai Kft. (AES Borsod Heat PP Ltd), being under liquidation, ceased
its electricity generation. This meant that two coal and partly biomass firing power plants were closed.
However, new units were added to the system: the combined cycle power plant of E.On Er6m Kft.
(E.On Power Plant Ltd.) in Gony(i and the open cycle gas turbine power plant of BVMT Bakonyi Villamos
Mdvek Termel6 Zrt. (BVMT Bakony Power Generation Ltd.). In addition, the amendment of the
operating licence of Dunamenti Erém( Zrt. (Dunamenti Power Plant Ltd.) enabled the commercial
operation of a GT3 unit.

“Since the regional supply and demand factors affect the electricity market, the utilisation of domestic
power plants is strongly influenced by the fuel costs and the regional wholesale electricity prices
changing country by country. The gas-fired power plants have lost significant market share also in our
region due to the high and basically oil price-indexed gas prices, the drop in electricity consumption,
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the collapse of CO2 allowance price system and the increase of electricity generation from renewables.
Consequently, the load factor of domestic power plants was low. The traders compensated the loss of
domestic generation from import. Thus, the amount of import-export balance reached 18.8% of total
domestic electricity consumption in 2012.”

The above words taken from a previous edition from the already referenced Statistical Data of the
Hungarian Power System 2012 seem to be valid also for recent years. There were no further large
power generating units connected to the Hungarian Electricity System in the last few years.

Specific emphasis was given here to large combustion plants on the one hand and to gas engines on
the other because for these two groups we could deviate from the general methodology of default
emission factors. Usually, fuel consumption and emission data of 17-40 large (or otherwise important)
plants were analyzed. These plants were responsible of all coal and biomass use, around 60-90% of all
liquid fuel and natural gas use.

Based on the LCP Directive and following the Ministerial Decree 10/2003 (that was replaced by the
Ministerial Decree 110/2013) on combustion installations with a net rated thermal input exceeding 50
MW, these installations have to report measured SO,, NOx and dust values, and in most of the cases
based on continuous measurements. Reported emission data are summarized in Figure 3.7.
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Figure 3.7a Measured emissions from large electricity plants (1990-2018) Source: Data of the
Hungarian Electricity System, 2018

The most prominent feature in this figure is the substantial drop in SO, emissions. In the last decade
flu-gas desulphurization plants (FGD) have been installed in two coal (lignite and brown coal) fired
power plants of large capacities: in Matra about in the year 2000 in two steps, and in Oroszlany in
2004, which resulted significant mitigation in the sulphur-dioxide emission. Thus, the SO, emissions
connected with the operation of the public power plants shrank to a fraction of their earlier value.
Similarly, electrostatic precipitators (ESPs) were installed in every solid fossil fuel power plant, and
their effects may be observed in the sharp decrease in the pyrogeneous TSP emissions.
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Figure 3.7b Pollution data of power plants. Source: Data of the Hungarian Electricity System, 2018

As reported emission values of large combustion plants can be regarded as reliable, these (NOx, SO,
TSP) were used in the reporting, whenever available. Besides pollutants in Fig. 3.7, electricity plants
larger than 50 MWe report also CO emission to the Energy Office. In case of smaller plants, the
common method of emission factors was applied.

As a large part of the reported NOyx, SO, and TSP emissions in this source category are based on annual
emissions reported by operators on the basis of stack measurements, the issue of continuous
measurements needs to be addressed here. When continuously measurements are used to estimate
annual emissions, there is a risk that operators have misinterpreted the Industrial Emissions Directive
(and the corresponding domestic legislation) and have used validated average values after having
subtracted the value of the confidence interval. We have contacted quite almost all operators to ask
them about their reporting practice. From the answers received, it seems that the reporting practice
is not really consistent, some operators use validated average values to calculate annual emissions,
some don’t, some use half of the confidence interval etc. A few of them just change their practice in
2017. Therefore, in this submission, we have decided to use all the specific information received from
the plants and in case of no information to add half of the confidence interval (i.e. 10% of SO,, 10% of
NOx, 10% of CO, and 15% of dust) to adjust the emission values reported by plants applying continuous
measurement.

Activity data

Energy consumption data were taken from the Hungarian IEA/Eurostat annual questionnaires. In order
to see what part of fuel use from the questionnaires allocated to main activity plants is already covered
by measured emissions, plant level fuel consumption data was collected from LCPs, basically from the
ETS database. As gas engines show somewhat different emission characteristics, separate data on fuel
use in gas engines was collected from the Hungarian Energy and Public Utility Regulatory Authority
which can be seen on Figure 3.8. Gas engines are considered only in this source category.
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Figure 3.8 Natural gas use in gas engines (2003-2018)

ENERGY

As also waste incineration with energy recovery occurs, reported emission data (Pb, Cd, As, Cr, Cu, Ni,
Se, and PCDD/F) from the largest municipal waste incinerator (FKF Plant in Budapest) were also taken

into account.

First, it should be emphasized that emissions of the important main pollutants from combustions of

sensitive fuels (e.g. solid fuels, derived gases) are mainly covered with measurements. The same

applies for PCDD/F emissions from waste incineration. Especially, yearly measured NO,, SO, and CO

emissions were directly used from solid fuel (coal + biomass) burning power plants as our plant specific
information fully covers fuel consumption from the statistics, at least for the period 2005-2018. For
previous years, country specific emission factors were derived based on plant specific data. Important

country specific emission factors are summarized in the following table.

Table 3.1 Summary of country specific emission factors

Emission factor

Pollutant Fuel [kg/TJ] Period

SOx domestic coal 3150 1990-1999
SOx domestic coal 2620-1120 2000-2004
SOx derived gases 70 1990-2012
NOx coal 180 1990-1999
NOx coal 139 2000-2004
NOx derived gases 50 1990-2013
NOx natural gas 57-45 2004-2013
co coal 175-63 1990-2004
co derived gases 3 1990-2013
co natural gas 10 2005-2013
TSP solid fuels 105-4 2000-2013
TSP derived gases 2 2000-2013
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For all other fuel-pollutant combinations, where no measured emissions were used, Tier 1 emission
factors from the 2019 EMEP/EEA Guidebook were applied. Some exceptions are highlighted in the
following:

e NOx emission factor for gas engines was taken from Table D4 of the Guidebook. The chosen
value (159.4 g/GJ) is a bit higher than the new T2 EF (135 g/GJ) but is in line with the domestic
regulation on emission limits from gas engines that is 500 mg/m?3 for NOx (Ministerial Decree
KTM 32/1993). This figure could be verified by emission data of four larger gas engines.
Analyzing their fuel use (from EU ETS) and reported emissions, the resulting average emission
factor was 152.7 g/GJ. For similar reasons, for CO emissions from gas engines, an EF of 207
g/GJ was chosen (which is lower than the T2 factor of the Guidebook).

e Country specific SOx emission factors for heavy fuel oil were derived based on the share of
“high sulphur” and “low sulphur” fuel oils taken from the IEA time series. It was assumed that
high sulphur oil has 3% sulphur content, whereas low sulphur oil has 1%.

e For other liquid fuels, domestic legislation was taken into account which maximized the
sulphur content of liquid fuels as 0.2% from 2004 and as 0.1% from 2008.

The calculation method of PM;sand PM;o emissions is also worth a mention. In case of measured dust
data, PMjsand PMo emissions were derived from the TSP value using their relative share reflected in
T1 default emission factors. For example, for hard coal the default emission factors for PM,.s, PM3o and
TSP are 3.4, 7.7 and 11.4 g/GJ, respectively (see Table 3-2 in the Guidebook). If we knew the TSP
emissions from a hard coal firing power plant, then PMj, emission was estimated as
PM10=7.7/11.4*TSP.

As plant specific emission data and measurements have been taken into account to a large extent, and
otherwise either default or country specific emission factors are used consistently for the whole time
series, there might not be too serious problems with time series consistency.

We had more data sources at our disposal for verification purposes, such as the IEA/Eurostat
questionnaires for domestic sectoral energy use, plant specific fuel consumption data from different
reports, e.g. EU-ETS, LCP, data collected by Energy Office. The same applies for emission data on plant
level, where we have data from the National Environmental Information System, from E-PRTR, from
LCP reports, and from the Hungarian Energy Office.

No basic methodological change has been made but the latest IEA/Eurostat data were used.

None.

40



HUNGARY Informative Inventory Report 1990-2018 ENERGY

Reported Emissions: Main Pollutants (except NHs), Particulate Matter, CO, Priority Heavy Metals,
Other Heavy Metals, POPs

Measured Emissions: NOx, CO, SOy, TSP,

(Pb, Cd, Hg, Cr, Cu, Ni, PCDD/F - not available for all years).

Methods: T3, (T1)

Emission factors: D, PS

Key source: -

In Hungary, practically only one operating refinery remained whose emission reports were used for
this submission for the period 2002-2018. For earlier years, the classic methodology with emission
factors was applied. Then, total emissions from the refinery were separated into combustion and
process related emissions. More details on this sectoral split of emissions can be found in Chapter
3.7.2.2.

The data were taken from the joint IEA/Eurostat annual questionnaires. For the calculations, primarily
fuel consumption data were used but also refinery intake was taken into account especially for the
sectoral split between energy and industry.

For main pollutants, mostly measured data were reported for the period 2002-2016. Also measured
Hg emissions were taken into account for some years. For the remaining pollutants and years, T1
emission factors were used from the 2019 EMEP/EEA Guidebook.

No category specific information is available.

The environmental performance data of the MOL Group can be checked on the internet on the
following link:

http://molgroup.info/en/sustainability/report-and-data

Please not that these data include not only the emissions from the Hungarian refinery but also the
emissions of Slovnaft and another refinery located in Italy.

No methodological change took place. However, the updated emission factors for heavy metals from
CONCAWE as included in the 2019 EMEP/EEA Guidebook were used.
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Source-specific planned improvements

Besides main pollutants, the refinery reports also measured emission values for some heavy metals
and PCDD/F. We'll consider using these data as well after quality control in future submissions. We will
also check whether emissions from hazardous waste incineration (mostly oil/water separator contents
are burned) are taken into account properly.

3.3.3 MANUFACTURE OF SOLID FUELS AND OTHER ENERGY INDUSTRIES (NFR CODE
1A1C)

Reported Emissions: Main Pollutants (except NHs), Particulate Matter, CO, Priority Heavy Metals,
Other Heavy Metals, POPs

Measured Emissions: NOy, SO,, CO, TSP

Methods: T3, T2

Emission factors: D, PS

Key source: -

A unique specialty in Hungary is the coking on contract basis. When the mining of coking coal became
uneconomical, it was stopped in the early 90’s, which meant that the large coking capacity installed in
the country remained unutilized. Thus, coking coal was brought by foreign coke producers into the
country, a part of the coke produced was exported, while another part was utilized by the domestic
blast furnace for pig iron production (see Fig. 3.9). The by-products of the coking, the coke oven gas
and of the pig iron production, the blast furnace gas are consumed by the nearby power plant. Of
course, the emission connected with the coke production remains in the country and also the coke
oven gas is fired here (to produce process heat for coking and to produce electricity in the nearby
power plant).
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Figure 3.9 Gas coke distillation in Hungary (1990-2018)
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There is practically one coking plant in the country (ISD DUNAFERR Coking Plant) whose emission
reports were used for this submission. The measured emissions were taken as they were reported
(luckily, the coking plant and the nearby blast furnace plant report separately). For the remaining
pollutants, Tier 2 approach was applied. For all other energy industries (e.g. coal mines, gas extraction,
gasification plants) the general T1 methodology based on fuel consumption was used.

For the Tier 2 approach coal use was needed that was taken from the joint IEA/Eurostat annual coal
questionnaire (Coking Coal — Transformation Sector - Coke Ovens). In 2010, 1414 kt coking coal was
used, and 30% of the produced coke oven coke was exported. We had similar data for 2011 with 1464
kt coking coal use, 1049 kt coke production out of which 303 kt was exported. In 2012, out of 1428 kt
coking coal input 1026 kt coke was produced and 309 kt coke was exported. The amount of exported
coke increased significantly (by 60%) in 2013, whereas iron production decreased by half. Compared
to 2013, neither the production nor the export figures changed significantly in 2014. In 2015,
production increased a little, whereas export decreased significantly. Export grew again in 2016 with
decreased production level. In 2017 and 2018, production level was around 960 kt but export
decreased significantly.

For all non-measured pollutants by the coking plant, default emission factors from Table 5-2 (coke
manufacture with by-product recovery) were used.

The time series can be regarded as consistent.

None.

No methodological change has taken place.

None.
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3.4 MANUFACTURING INDUSTRIES AND CONSTRUCTION (NFR CODE 1A2)

This subsector covers emissions from the combustion of fuels in the industrial sector. Figure 3.10
illustrates the energy consumption of the sector. After 1990, following the economic changes, the
quantity of fuels used has significantly decreased. The underlying reasons are the clearly decreased
production volumes. In 2009 the global economic crisis caused a remarkable drop of 27% in fuel
consumption and also the emissions of the industrial sector. The fuel mix changed, too. Combustion
of coal and oil products is losing its importance among fossil fuels. In contrast, growing biomass and
other fuel use can be observed. The figure below clearly demonstrates the dominance of natural gas
(62% in 2018).
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Figure 3.10 Fuel use in manufacturing industries and consumption (1990-2018)

Generally, measured emissions were reported in source categories with larger emitters (e.g. iron and
steel, cement production). Otherwise either Tier 1 approach based on fuel use or Tier 2 approach based
on production data was followed. Choice of method, emission factors, and activity data will be
described in the following at source category level.

Reported Emissions: NOyx, SO,, CO
Measured Emissions: NOy, SO,, CO
Methods: (T1). T2, T3

Emission factors: D, CS

Key source: SOx

44



HUNGARY Informative Inventory Report 1990-2018 ENERGY

Currently, one large emitter, ISD Dunaferr Group, is operating in the country with a blast furnace plant,
steelworks, hot rolling mill, cold rolling mill, profiling works, etc. There are a few other plants as well;
however, the sum of their reported emissions is about 1-2% of the total in this source category.

In this submission, the general recommendation on allocation of emissions at Tier 2 methodology was
followed, namely to assign NOx, SO,, CO emissions to combustion only. Plant specific (measured) data
were reported directly for 2003-2018 which corresponded to a Tier 3 method. To our knowledge, the
facility reports cover all relevant processes in the country. For previous years, country specific emission
factors were derived using pig iron as activity data. In case of SOx, as the fuel-mix was totally different
in the 90’s as it is now (i.e. significant amount of high sulphur fuel oil was used in the 90’s), emissions
were calculated on the basis of fuel use (T1 method) for the period 1990-2000.

Pig iron production data from different sources (statistical office, www.worldsteel.org,
www.eurofer.org) were used. Fuel consumption data were taken from the IEA annual
guestionnaires.

The following country specific emission factors were used for the years when no plant-specific data
were available (all expressed in kg/kt pig iron):

SOx: 597, NOx: 1500, CO: 51,446.

The time series can be regarded as consistent.

Different facility reports were taken into account including the National Environmental Information
System and E-PRTR. In case of questionable data, the plant was contacted directly by the inventory
compiler institute.

The time series of the plant specific measurements will be analyzed.
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3.4.2 STATIONARY COMBUSTION IN MANUFACTURING INDUSTRIES AND
CONSTRUCTION: NON-FERROUS METALS (NFR CODE 1A2B)

Reported Emissions: NOx, SO,, CO
Measured Emissions: (NOx, CO)
Methods: T2, (T3)

Emission factors: D

Key source: -

Methodological issues

In this submission, the general recommendation on allocation of emissions at Tier 2 methodology was
followed, namely to assign only NOyx, SO,, CO emissions to combustion. As many plant specific
(measured) data were taken into account as possible for the last three years but for alumina
production only up till 2013.

Activity data

Tier 2 approach requires production-based activity data which were received from the Hungarian
Central Statistical Office. In 2017, secondary copper and brass (2.702 Gg), secondary zinc (0.48 Gg),
secondary aluminum (273 Gg) production were the relevant processes to be taken into account. As
regards (secondary) aluminum and alumina production, facility level emission data was taken into
account and no production data was used (NOy and CO only). It should be noted that primary aluminum
production was stopped in 2006.

Emission factors

Tier 2 emission factors were taken from Table 3-13, Table 3-17, and Table 3-18 of the 2016 EMEP/EEA
Guidebook (Ch. 1.A.2 Manufacturing industries and construction).

Uncertainties and time-series consistency

Although consistency has been improved, the time series can only be regarded as consistent for the
period 2003-2014 due to missing activity data.

Source-specific QA/QC and verification

None.

Source-specific recalculations

Source-specific planned improvements

Further improve consistency of the time series.
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Reported Emissions: Main Pollutants (except NHs), Particulate Matter, CO, Priority Heavy Metals,
Other Heavy Metals, POPs

Measured Emissions: None taken into account

Methods: T1

Emission factors: D, CS

Key source: -

The general Tier 1 approach was followed here, using fuel consumption as activity data with mostly
default T1 emission factors.

The IEA/Eurostat annual questionnaires were used for the whole time-series (1990-2018). In these
subsectors, natural gas is the dominant fuel accounting for 70-80% of total fuel consumption.

In the Other category emissions from the following industrial activities are accounted for: Mining and
Quarrying, Manufacture of electrical and optical equipment, Manufacture of transport equipment,
Manufacture of textiles and textile products, Manufacture of leather and leather products,
Manufacture of wood and wood products, Manufacturing goods not elsewhere classified,
Construction. In addition, emissions from most autoproducer plants are included here.

Mostly default Tier 1 emission factors relevant for small combustion were taken from the 2016
EMEP/EEA Guidebook (Ch: Small combustion, Tables: 3-7 to 3-10) with the following exceptions.

e Country specific SOx emission factors for heavy fuel oil were derived based on the share of
“high sulphur” and “low sulphur” fuel oils taken from the IEA time series. It was assumed that
high sulphur oil has 3% sulphur content, whereas low sulphur oil has 1%.

e For other liquid fuels, domestic legislation was taken into account which maximized the
sulphur content of liquid fuels as 0.2% from 2004 and as 0.1% from 2008.

e Domestic legislation (Regulation of the minister of environment No 23/2001) was taken into
account also to derive some country specific emission factors as detailed in Table 3.2.

e The SO, emission factors for solid fuels were determined from sulphur content of the coal
using the equation (EF=Sx20000/CV) from the Guidebook. It was assumed that imported hard
coals and brown coals have an average sulphur content of 1% and 1.75%, respectively.
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Table 3.2 Country specific emission factors

Emission factor

Pollutant Fuel [kg/TI] Period

SOx imported coal 167 2002-2018
SOx domestic brown coal 1255 2002-2018
SOx domestic coal 3800 1990-2001
SOx other liquid fuels 93 2004-2007
SOx other liquid fuels 47 2008-2018
NOx coal 125 2002-2018
NOx liquid fuels 136 2002-2018
co coal 105 2002-2018
co biomass 141 2002-2018
TSP other liquid fuel 15 2002-2018
TSP coal 63 2002-2018
TSP biomass 85 2002-2018

The time series are most probably consistent.

None.

ENERGY

No methodological change has taken place. However, the updated IEA/Eurostat time series have been
used as activity data (fuel consumption).

None.

Reported Emissions: Main Pollutants (except NHs), CO, Priority Heavy Metals, Other Heavy Metals,

POPs

Measured Emissions: NOx, SO,, CO, Hg (cement production)

Methods: T3, T2
Emission factors: D, CS
Key source: Hg.
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Emissions from lime, cement, asphalt, glass, mineral wool, bricks and tiles and fine ceramics production
is accounted for here in this source category.

Generally, Tier 2 approach was followed based on production statistics. For cement production plant-
specific data were taken into account. Moreover, measured emission values (SOx, NOx, CO) reported
by cement factories were directly used for the period 2008-2013, and 2016-2018. (Measured data
were incomplete for the years 2014-2015 at the time of the inventory compilation therefore they were
not used.) For previous years, country specific emission factors were derived (Table 3.3). As cement
factories combust also industrial waste (among others fossil wastes such as rubber and plastic), facility
reports of PCDD/F and Hg were especially important. However, these emission data need to be
analyzed further. Except for cement production, only NOx CO and SO« emissions were allocated to the
energy sector which is in line with the Tier 2 approach.

For cement plants that use validated average values to calculate annual emissions, reported emissions
data were amended with the confidence interval as given in the IED (i.e. 20% of SO, 20% of NOy, and
10% of CO).

Production data (ceramics, bricks, mineral wool, asphalt, lime) were received from the Hungarian
Central Statistical Office. Clinker data were provided by the cement factories.

Tier 2 emission factors were taken from Tables 3-23—3-29 of the 2016 EMEP/EEA Guidebook (Ch. 1.A.2
Manufacturing industries and construction).

There are some exceptions, though. We have analyzed the reported emission data from the five
(currently only three) cement plants in the country. Based on plant specific emission data and clinker
production statistics, country specific emission factors were derived as summarized in Table 3.3 below.

Table 3.3 Country specific emission factors in cement production

Country specific

Pollutant emission factor Default EFs
NOx 2500 g/Mg product 1241 g/Mg product
Cco 2000-1550 g/Mg 1455 g/Mg product
Hg 0.06 g/Mg product 0.041 g/Mg product
PCDD/F - 4.1 ng I-TEQ/Mg clinker

The time series can be regarded as consistent.
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Statistical and plant specific production data were compared.

None.

Reported Emissions: Main Pollutants, Particulate Matter, CO, Priority Heavy Metals, Other Heavy
Metals, POPs (except PCDD/F, HCB, PCBs)

Measured Emissions: -

Methods: T2

Emission factors: T2

Key source: -

Since the previous submission, we have implemented the Tier 2 method from the 2016 EMEP/EEA
Guidebook. This method classifies the used equipment into the fuel types and layers of engine
technology. The engine technology layers are stratified according to the EU emission legislation stages,
and three additional layers are added to cover the emissions from engines prior to the first EU
legislation stages. The used layers are as follows: <1981; 1981-1990; 1991-Stage |; Stage I; Stage Il;
Stage IlIA; Stage IIIB; Stage 1V; Stage V. The penetration of the new technology is taken into account in
the form of split (%) of total fuel consumption per engine age (irrespective of inventory year) as it can
be seen for diesel-fueled non-road machinery in Table 3-3 in the Guidebook.

All gasoil consumption from the IEA/Eurostat Annual Questionnaire has been regarded as for off-road
mobile use. Although we rely mostly on the IEA/EUROSTAT Annual Questionnaires in their original
form, the allocation of gasoil does not seem to be consistent for the whole time-series. (For example,
gasoil consumption in the industry sector is reported in the AQ as 30 kt and 140 kt for 2010 and 2011,
respectively) Therefore, some gasoil consumption had to be reallocated from road transport to
industry based on 2011-2015 data allocations and value added volumes for previous years.
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Emission factors

Emission factors were taken from Table 3-2 “Tier 2 emission factors for off-road machinery” from the
Chapter Non-road mobile sources and machinery of the 2016 Guidebook. The only exception was SOx
for which country specific factors were applied corresponding to domestic quality of gasoil (sulphur
content currently max. 10 mg/kg).

Uncertainties and time-series consistency

The time series can be regarded as consistent.

Source-specific QA/QC and verification

None.

Source-specific recalculations

Source-specific planned improvements

None.
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3.5 TRANSPORT (NFR SECTOR 1A3)

This sector covers all the emissions from fuels used for transportation purposes and includes also some
non-fuel related emissions (e.g. from vehicle tyre and brake wear, or road surface wear).

Looking at the whole period of our time series, a sharp decrease of 60% in transport of goods could be
observed during the regime change in the early 90’s. The Hungarian transport performance expressed
in freight ton-kilometers had not reached the level of 1985 until 2005. Beside these significant changes
of volume, also the structure of goods transport altered. Currently, the most important means of
freight transport is road transportation with a share of 66%, followed by rail (18%), pipeline (13%) and
waterway (3%). In 1990 we saw a completely different picture with railway and waterway being the
dominant mode of transport representing 40% and 34%, respectively. The share of road transportation
was 15% about 25 years ago.

Freight tonne-kilometres, million
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Figure 3.5.1 Trends in goods transport (2001-2018). Source: HCSO

Passenger transport also underwent considerable changes. The stock of passenger cars had more than
doubled since 1985 and increased by 87% since 1990. Within this increase, the proportion of Eastern
European cars characterized by high fuel consumption and obsolete technology decreased; for
example, currently about two third of the passenger cars complies with at least the Euro 3 emission
standards. At the same time, the average age of the car fleet has increased again in recent years to
14.2 years in 2018. (The lowest average age of vehicles (10.3 years) was observed in 2006, before the
economic crisis.) Figure 3.5.2 summarizes the above-mentioned developments.
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Figure 3.5.2 General changes in the transport sector

Electrification of the railways in Hungary eliminated mostly the solid fuel consumption. (Today there
are only few lines where steam engines are used during non-scheduled vintage train trips.) Diesel oil
consumption of railways decreased as well, by 75% between 1990 and 2018.

Emissions were calculated basically from the national fuel consumption data from the IEA/Eurostat
annual questionnaires. National statistics usually does not have separate lines for the quantities of
aviation gasoline used for in-country aviation and of the diesel oil used for international (river)
navigation (both represent negligible amounts in Hungary). Fuel consumption data (i.e. both aviation
gasoline and jet kerosene) of domestic aviation are taken from the Eurocontrol database that contains
data on IFR flights. We can also assume (based on personal communication with the energy statistics
provider) that 0.9-1.0 kt aviation gasoline is consumed for domestic flights, mostly for agricultural use.
(These emissions are not included in the inventory as VFR flights are not included in the Eurocontrol
database.) It is also possible that some minor amount of aviation fuel (for VFR flights) is included
elsewhere in the inventories (e.g. under road transport).

According to the information received from the energy statistics provider, natural gas use related to
natural gas transport was previously included under distribution losses in the energy statistics. In the
inventory, however, a complete time series of emissions from pipeline transport is included separately.

Figures below illustrate the fuel consumption of the sector:
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Figure 3.5.3b LPG, natural gas and solid fuel combustion in the Transport Sector (1990-2018)

Figure 3.5.3 clearly shows that in contrast to the other described sectors, transport consumption had
a rising overall tendency from the mid 90’s until 2008. Starting in 2009 the trend of fuel consumption
has changed due to the economic crisis. Both fuel consumption and mileage of vehicles (km/year)

increased until 2009 and started decreasing afterwards. The increasing fuel prices (up to 2012) could

also be one of the reasons of a record low gasoline consumption in the transport sector. It is worth

mentioning that the mass of domestically transported goods via road transport decreased by 44%

between 2008 and 2012. However, the decreasing trend stopped, fuel consumption started to grow

again and goods transport increased by 13% since 2012.
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In the second half of 2005 the Hungarian oil and gas company’s refinery, MOL Danube Refinery, started
to process bioethanol from vegetable raw material with high sugar content, also biodiesel have been
used for blending. These bio components appear also in Fig. 3.12.

LPG has been used since 1992. It should be noted that due to the current commercial practices, in-
container (household, institutional) uses are difficult to separate from traffic uses (i.e., distribution at
petrol stations). This may be the reason for the sharp increase in 2003, which does not fully reflect the
actual changes but is the result of a change in the approaches used for the preparation of the statistics.
Accordingly, liquid fuel uses by the general public (currently including LPG only) show a significant drop
in the same period.

Reported Emissions: Main Pollutants, Particulate Matter, CO, Priority Heavy Metals, Other Heavy
Metals, POPs

Measured Emissions: None taken into account

Methods: COPERT-5

Emission factors: COPERT-5

Key source: NO,, NMVOC, CO, Pb

For the emission calculations, the COPERT-5 (Computer Programme to Calculate Emission from Road
Transport) model, specifically version 5.3.0 was used for the whole time series. The transition to the
COPERT program family was a necessary step in the area of national road transport emission
calculations, since most countries use this program which ensures international comparability. By
using the latest version of the model, also consistency of the time series is ensured.

The COPERT model requires quite detailed background information. To produce input data for the
model for the whole time series, basically three data sources were used:

1./ The compiler institute received the COPERT outputs run by Institute for Transport Sciences for the
years 2006, 2007, 2009, 2011, 2012, and 2013, 2014, 2015, 2016 and 2017 and 2018. The structure of
the input data was produced in a way which fully complies with that described in the software
requirement.

Generally, the input data required by the COPERT model are as follows:

e vehicle stock data, emission categorization

e mean activity, lifetime cumulative activity

e traffic situations: runtime distribution, average speed, trip characteristics

e national annual energy consumption

e country-specific environmental information: temperature, humidity, vapor pressure
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As the input data were not obtained from the same source and were not always suitable for direct use,
data were needed to be processed prior. The largest bulk of work was processing the vehicle stock
data, since this data ensures the basis for emission calculations performed by COPERT-5. Therefore, it
was crucial to perform an utmost precise work regarding the vehicle stock data, which was obtained
from the Ministry of the Interior (BM). At the request of the Institute for Transport Sciences, vehicle
data tables required to perform the task were extracted from the BM database. The vehicle stock

classifications and emission categorizations were prepared using the following table:

Category Fuel Engine capacity [cm?] / Gross weight [t]
Passenger Cars Gasoline <800 cm?
Diesel [ 801-1400 cm?
Esg‘;'i:é?”d 1401 — 2000 cm”
CNG Bifuel | 22001 cm’
Gasoline 2-stroke (£1000 cm?3)
Light Commercial Vehicles | Gasoline <3,5t
Buses Diesel <3,5t
Heavy Duty Trucks Gasoline >3,5t
Diesel Rigid 3,5-7,5t
7,5-12t
12-141t
14-20t
20—-26t
2628t
28-32t
>32t
Articulated 14-20t
20-28t
28-34t
34-40t
40-50t
50-60t
Buses? Diesel Urban 3,5-15t
15-18t
>18t
Coach 3,5-18t
>18t
CNG Urban
L-Category Gasoline Mopeds 2-stroke <50 cm?
Mopeds 4-stroke <50 cm?
Motorcycles 2-stroke | >50 cm?
Motorcycles 4-stroke | <250 cm?
Motorcycles 4-stroke | 250 — 750 cm3
Motorcycles 4-stroke >750 cm?

Table 1: Vehicle categorization required by the COPERT5 model

! Biodiesel buses were not take into consideration because such buses do not exist in Hungary
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In the case of traffic situations, the percentage of runtime distribution and average speed values within
driving conditions (urban, rural, motorway) for each vehicle category were used based on the results
of previous research carried out by the Institute for Transport Sciences.

Specifying the average speed is less important in the case of rural and highway traffic as the function
takes similar values between 45-105 km/h. However, determining the average speed for urban
transport is more important, because of a difference of 1 km/h in the first third of the function results
in a larger difference in emissions. Naturally, the functions vary from one pollutant to another, but the
influence of speed is similar in each case.

Among the trip characteristics, it is important to mention the average travel time and duration.
According to available statistics, European average of 12.5 km were determined by experts. The
distribution of the distances traveled varies from country to country, but typically a large proportion
(80%) travel only short distances (less than 15 km). It plays a significant role in the emissions of the
cold start phase. The average travel distance of 12 km average travel time of 25 minutes were used.

Detailed and accurate calculations of mean activity could not have been made in previous years.
Previously, data were obtained from queries extracted from the RKF (Regular Environmental Review)
database provided by the Ministry of the Environment, and subsequently corrected based on the
annual fuel consumption. However, in COPERTS, it is possible to provide fuel balanced mean activity,
which the program automatically counts and takes into account when calculating the emissions. From
2018, there was a development research in the Institute for Transport Sciences and the project
outcomes will be used for the 2019 emission calculations. From now on, the mean activity data will be
more precise and the query system calculates the mileage records of the Vehicle Inspection Database
for each vehicle category.

The source of the annual fuel consumption data was the national energy statistics provided by the
Hungarian Energy and Public Utility Regulatory Authority (MEKH). The data published by the MEKH will
also be transmitted to EUROSTAT. Energy conversions were executed following the values given in the
EMEP/EEA air pollutant emission inventory guidebook 2019.

Fuel Density [kg/m3] | Calorific values [MJ/kg]
Gasoline 750 43.774
Diesel 840 42.695
LPG 520 46.564
CNG 175 48
Biodiesel 890 37.3
Bioethanol | 794 28.8
Table 2: Default density and calorific values of primary fuels determined using the EMEP/EEA air pollutant emission
inventory guidebook 2019

The country-specific environmental data was obtained partly from the Hungarian Meteorological
Service (OMSZ) (average monthly maximum and minimum temperatures), partly from Hungarian fuel
standards (Reid vapor pressure - RVP).

2./ For all the years in the period 2000-2017 for which no domestic data were provided by the Institute
for Transport Sciences, data purchased from Emisia SA, developer of the COPERT model, were used as
inputs. As claimed by the data provider, “the vehicle fleet and activity data provided by EMISIA SA for
the compilation of national emission inventories with use of the COPERT model reflect our best
knowledge of national situation in each country until 2013. These data have been updated using the
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road transport dataset and methodology of the TRACCS research project. More specifically, TRACCS
dataset of the period 2005-2010 has been combined with the previous FLEETS research project dataset
(2000-2005) and with latest official statistics available (2011-2013) to produce aligned and up to date
time series for the period 2000-2013 (no projection included). The quality, completeness, and
consistency of these two projects datasets, which have been extensively reviewed and cross-checked,
ensure that the compiled countries data are also of good quality.”

In case of larger discrepancies between the Emisia database and domestic data, preference was always
given to data from domestic sources. Again, whenever necessary, the mileage data were slightly
modified to reflect better the domestic statistics on fuel sold.

3./ The compiler institute produced input data for the remaining years (i.e. 1985-1999). Quantification
of the stock of each road vehicle type was based on Statistical yearbooks of Hungary and annual reports
of Ministry of Economy and Transport about the Hungarian vehicle fleet. Also, personal
communications with experts took place. Compared to recent years where about 200 vehicle
categories were taken into account, the input database for the earlier part of the time series is less
detailed containing 35 vehicle categories, and it probably has a higher uncertainty.

Emission factors

The emission factors used were mainly the default factors from the COPERT-5 model with a few
exceptions. One of these exceptions is lead. It should be noted that unleaded gasoline was sold only
after 1989. Since lead is poison for catalytic converters, it was assumed that real catalyst vehicle has
been used after this time.

Elimination of leaded gasoline in Hungary
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Figure 3.5.4 Elimination of leaded gasoline in Hungary
(Source: Hungarian Petroleum Association (MASZ), Annual Reports 1996-2008)

Based on information from the refinery, we applied the following values.
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Table 3.4 Country specific emission factors in road transport

1990-91 1992-99 2000-2005 2005-

Lead content of leaded gasoline (g/I) 0.34-0.33  0.13-0.04 NA NA
Sulphur content of gasoline (%wt) 0.2 0.05 0.015 0.001
Sulphur content of diesel (%wt) 0.5 0.05 0.035 0.001

As in other countries there is a problem the calculation with transit transport. During the calculation,
we were taken into account the emission of transit as a part of emission of Hungarian road transport,
but it could be an uncertainty because of the fuel consumption. It is a tendency, that transit transport
does not use Hungarian fuel. The size of the country gives possibility to go through it in one day, the
maximum length of Hungary can be driven without fuel tanking in the area of the country. The trucks
tank typically in abroad.

Using similar versions of the COPERT model has improved the time series consistency of this category.

None.

For this submission, we have used updated fuel consumption data. More importantly, a new version
of the COPERT model (5.3.0) was used for the entire time series. Lead content was revised for the early
period of the time series taking into account the penetration of unleaded gasoline.
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Reported Emissions: Main Pollutants (except NHs), CO, Particulate Matter
Measured Emissions: None taken into account

Methods: LTO

Emission factors: ICAO, FOI database

Key source: -

The EEA's Guide to calculating emissions from air transport recommends three different methods. The
first and second calculation method (Tier 1 and Tier 2) is a top down method, that is, it takes as a basis
the total quantity of fuel used in a given year, while the third method (Tier 3) is a bottom-up method.

For the CO; and SO, components as well as heavy metals the first method is entirely suitable, since
from the fuel quantity and with a good approximation these components can be directly calculated,
and they are independent from the different technological engine related solutions. PMio and PMys
are those pollutants that are most dependent on the type of aircraft and load, therefore, for the
approximate calculation of these the first method cannot be recommended. With the help of the third
calculation method the fuel consumption can be controlled. The calculations are greatly influenced by
the availability of data.

Calculation of air transport emissions is carried out in accordance with international practice, on the
basis of the emission factors of the so-called LTO-cycles (landings / take-offs). Based on the figure, it
becomes clear that the LTO-cycle contains only land and near-land operations, since approaching the
airport for landing and leaving the airport - the take-off - are assessed under ~ 1000 m (3000 ft)
altitude. The considered operational phases of an aircraft are, therefore, landing (from about 1,100
m), roll-out, onset to a parking position, getting out from the parking position, approaching the runway
and take-off (up to 1,100 m). Depending on the aircraft type, according to the EPA/AP-42 requirements
the time taken for the LTO-cycle varies from 26 to 33 minutes.

> LTO-cycle

Taxi / idle Taxi / idle j

Structure of the LTO-cycle
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Each year, the European Organisation for the Safety of Air Navigation (EUROCONTROL), supporting the
European Environment Agency (EEA) and Member States of the European Union (EU), under contract
with DG CLIMATE ACTION, calculates:

e the mass of fuel burnt annually and
e the masses of certain gaseous and particulate emissions produced annually

by civil aviation flights starting from and/or finishing at airports in the member states of the EU.

For this submission, emissions are reported based on a methodology developed by EUROCONTROL.
The calculation used in the “EUROCONTROL Method” is a mix of a Tier 3A and Tier 3b calculation. For
the LTO cycle, a Tier 3a calculation is performed; average fuel consumption and emission data are
assumed for (aircraft type, type of engine) combinations. For the CCD phase, a Tier 3B calculation is
performed in which the amounts of fuel burnt and pollutants emitted are calculated on a flight
segment by flight segment basis.

Basically, two databases have been used. First, the IEA/EUROSTAT Annual Oil Questionnaire, especially
the time series of jet kerosene consumption, has been taken into account. However, for the period
2005-2017, we have relied on the activity data and emission database of EUROCONTROL. As regards
LTO phases, activity data have directly been taken from EUROCONTROL. Activity data for calculations
of emissions of CCD phases reported as memo items are based also both on EUROCONTROL data and
IEA data, however they might differ up to 29%.

As EUROCONTROL made both activity data (fuel burnt) and the resulting emissions available, emission
factors built into the “EUROCONTROL Method” were used implicitly for the period 2005-2017. As for
preceding years, (implied) emission factors were derived from emissions taken from EUROCONTROL
and jet kerosene use as reported to the IEA. These constant emission factors were applied for the
period 1990-2004.

The time series can be regarded as consistent.

None.

Heavy metal emissions have been added.

It is not planned to change the methodology.

61



HUNGARY Informative Inventory Report 1990-2018 ENERGY

Last update: 2019

Reported Emissions: CO, CH, NOx, SO2, Particulate Matters, Heavy Metals, POPs

Measured Emissions: None taken into account

Methods: default (according to the Tier 2 calculation method proposed by the EMEP-EEA Guidebook
2016)

Emission factors: Tier 2

Key source: -

During the previous years the Tier 1 method was applied based on the data published by the Hungarian
State Railways (MAV) and Gydr-Sopron-Ebenfurt Railway (GySEV). The amount of exhaust gas emission
components were calculated by the total amount of fuel used by the national rail transport and the
previously determined specific emission values. For the years of 2015 and 2016 emissions were
calculated from the amount of diesel fuel consumed in the rail traction taken from energy statistics
and from the coal consumption of nostalgia trains published by the GySEV.

As the NOx emissions from rail have become a key category in recent years, it was necessary to apply
a new calculation method (Tier 2 method) that required more detailed data for the year 2017 in
comparison to the previously applied simplified method (Tier 1 method).

Railway transport emissions are affected by many factors; these will be discussed in the following
subsections. Since the currently used method of calculation is based on the fuel consumption of the
rail traction, the factors described below, therefore, do not have a direct influence on the calculation.

Table 3.5.3.1 shows the total length of lines and vehicle stock of rail transport for the years 2000, 2005,
2010, 2015, 2016 and 2017. It can be defined that the length of all the operated railway lines has
decreased in recent years, although not significantly. The number of locomotives during the same
period also decreased to a minimum. As of 2010, unlike in previous years, the statistical yearbook no
longer contains data on the proportion of rail traction (electrical - diesel).

Table 3.5.3.1

Track and vehicle stock of public railways, traction

Name 2000 | 2005 | 2010 | 2015 | 2016 | 2017
The length of the operated railway lines (km) 7668 | 7685 | 7352|7197 | 7811|7682
From which:
two or multiple tracks 129311292 |1335[1205|1250| 1219
electrified 2718 2791|2929 | 2963 | 3018 | 3066
. 12 12 11 11
Track length of operated lines 739 735 9178 | 9358 424 531
Stock, numbers of each
Locomotives 1107|1040 | 1077|1153 1170|1167
Railcars 339 369 431 515 | 498 500
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Coaches 2988 | 3060 | 2788 | 2526 | 2186 | 2147
. 20 16 11
Freight cars 778 027 357 8916 | 9070 | 9043
The proportion of the traction, [%]
electrical 81,1 | N/A | NJA | N/A | N/A | N/A
diesel 18,9 | N/A | N/A | N/A | N/A | N/A

Table 3.5.3.2 shows the change of rail passenger performance. The quantity of all the number of people
transported declined by about 12% over a decade, which is true for rail, although it shows an increasing
tendency since 2010. Regarding the freight performance, it can be stated that although the weight of
goods transported has fallen back to the year of 2001, the performance of transport was not much
lower than in previous years. It can be stated that the railroad performance dropped approximately to
a half. The proportion of freight performance and weight are relatively constant, and variations in the
performance can be caused by changes in transport distances.

Table 3.5.3.2
Interurban passenger transport (2001-2017)
Number of . Of which train Passenger- Of which train
Year |Passengers carried
o [million people] | kilometer [million] [million]
[million people]

2001 755,9 161,7 25546 10 005
2002 755,9 164,6 26 102 10531
2003 743,7 159,9 26418 10 286
2004 737,3 162,7 27 217 10 544
2005 720,1 156,4 26 736 9 880
2006 721,7 156,8 27733 9584
2007 682,3 149,8 26 885 8752
2008 691,1 144,9 25989 8293
2009 650,8 142,8 24 881 8073
2010 652,8 140,5 25059 7 692
2011 665,9 145,7 25979 7 806
2012 669,3 147,8 23285 7 806
2013 671,0 148,5 23701 7 842
2014 671,9 146,1 25056 7738
2015 656,9 144,4 25623 7 609
2016 648,6 146,6 26 933 7 653
2017 642,9 146,9 28 528 7 666
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Domestic freight transport (2001-2017)
Weight of freight | Of which rail Fr?ight-ton- of which rail
Year transported [thousand kilometer
[thousand tons] tons] [million] [million]

2001 152 552 17 824 9766 1967
2002 237732 16 560 13413 1788
2003 230961 14 592 13 224 1593
2004 228019 15217 13692 1725
2005 238233 13 440 14 031 1645
2006 253 388 12 078 14 928 1491
2007 237823 10 834 15629 1289
2008 251 666 11198 15495 1374
2009 222 568 12 362 14 448 1268
2010 190 635 11398 13667 1341
2011 176 031 10763 12 848 1162
2012 156 503 11556 12411 1423
2013 155 775 12 325 12 504 1596
2014 184 218 15020 13 559 2049
2015 186 575 14 409 13 868 1784
2016 184 450 13 558 15216 1578
2017 177 701 15191 16 106 1998

Calculating emission of railway transport

ENERGY

In the course of our calculations, our focus essentially was on determining the emissions of the rail
traction and, in particular, of the mobile sources (diesel locomotives).

In the railway sector, the sources of air pollution can be grouped as follows:

a) transport by railway or public road

- traction

- heating in trains

- dispersing, evaporation

- public road transportation

It is a typical feature that pollution occurs from mobile sources, non-stationary, along the tracks.

b) service related activities

- car cleaning

64



HUNGARY Informative Inventory Report 1990-2018 ENERGY

- loading

- storage of materials (cargo and fuel as well)
- construction, track maintenance

- vehicle repairs, component manufacturing
- heat supply

c) other activities

- municipal heat supply

- wastewater treatment, waste management
- wreck

As previously mentioned, in the course of calculating emissions only exhaust emissions of diesel
locomotives on track were taken into account.

Railway traction vehicles

In terms of emissions from traction vehicles, only those were taken into account which are driven by
heat engines. In the case of electrical traction vehicles, that is to say the power plant emissions were
not taken into account. Traction with an internal combustion engine is the most polluting traction type.
The emissions from coal-fired traction are very low because of its low share. The coal used for this
purpose is primarily connected to the nostalgia trains, but a part of it is used for heating as well. The
distribution of nostalgia trains are not uniform in space and time: takes place mainly during the
summer season and on touristically more popular lines. The amount of sulfur dioxide and solid
pollutants emitted locally is significant compared to other traction types, while the other components
are negligible. From the amount of diesel consumption used for traction, the emissions of pollutants
were calculated based on the specific emission values of the relevant instructions and measurements.
It should be noted that the emission of diesel locomotives, apart from fuel quality, is highly dependent
on the type, condition and operating conditions of the engine. Petrol-powered vehicles are primarily
used by the construction specialist. In fact, a conventional car engine is running in the railway work
machine. During the calculation of the air pollution, these machines were also ignored. The reason for
this is, firstly, that its emissions are negligible (magnitudes) lower than those of diesel traction. It can
be also stated that this source of emission includes diesel locomotives at stations or railway stations,
or shunting locomotives for a short distance.

Road vehicles

The railway has a significant road fleet. On the one hand, it is used to complement the basic service
activity to ensure its own operation. This corresponds in the case of the composition of the vehicle
fleet with the domestic vehicles (both diesel and petrol are included). At the same time, we also took
into consideration vehicles with registration plate when calculating the emissions from road transport,
so we did not calculate the emissions of the vehicle fleet of railroad separately.

The additional air pollutant effect of carriage of rail transport

The passing train causes dust dispersion/suspension. When braking, the brake block - in the case of
modern vehicles the frictional brake pad and some of the iron powder formed by the wear of each the
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brake disc, tire and rails adheres to the train, while the rest, which are heavier than air, settles within
the limit of expropriation. Replacing iron brake blocks with plastic-based material and using disc brakes
reduces this pollution.

The air pollution impact of freight transport is more significant. The loading and unloading of bulk
goods is usually carried out on siding tracks or on a designated loading track.

Some of the airborne contaminants are dust, and the other part is the liquid, possibly leaving the gas.
Considering that the emissions of the above-mentioned origin cannot be reliably calculated, we have
also omitted to define it. The recommended specific emission values were grouped into 3 categories
divided by EMEP-EEA Guidebook instead of previous country-specific emission factors. Some of the
airborne pollutants are dust, and the other part are those materials, which leave from carried goods
made up of liquid or possibly gas. Considering that the above-mentioned emissions cannot be reliably
calculated, we have also omitted to define it.

The quantities of fuel used for traction were provided by MAV and GYSEV corporations. Due to the
transition to the new calculation methodology, we have recalculated emissions since 2010.

The recommended specific emission values were used in 3 categories grouped by the EMEP-EEA
Guidebook instead of the previous country-specific emission factors.

Emission factor values for harmful components
[g / ton of fuel]

Fuel Diesel Carbon
Loc?yn;gtlve line-haul locomotives | shunting locomotives railcars
NOx 63 54,4 39,9 2194
CO 18 10,8 10,8 27 367
NMVOC 4,8 4,6 4,7
NHs 0,01 0,01 0,01
TSP 18 3,1 15
PMio 1,2 2,1 11 10970
PM2s 1,1 2 1
N20 0,024 0,024 0,024
CO2 3140 3190 3140 380 000
CH4 0,182 0,176 0,179
SO:” 0,2 0,2 0,2 45 497

For diesel, Tier2 guide values (* except for SO2, where only Tierl is present),
In the case of coal fuel, the former Institute for Transport Sciences Non Profit Ltd. (KTI)
emission factors were used in the calculation

The time series is most probably consistent.

None.
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None

Source-specific planned improvements

None.

3.54 NATIONAL NAVIGATION (NFR CODE 1A3Dll)

Reported Emissions: CO, CH, NOx, SO2, Particulate Matters, Heavy Metals, HCB, PCB, DIOX
Measured Emissions: None taken into account

Methods: default

Emission factors: T1

Key source: -

Methodological issues

The calculations are based on energy statistical data and default emission factors. Currently, it is not
possible to distinguish between domestic and international navigation therefore all emissions are
included under national.

Activity data and emission factors

Fuel consumption data were taken from the IEA annual questionnaires. Our data source of emission
factors was the 2016 EMEP/EEA Guidebook.

Uncertainties and time-series consistency

The time series can be regarded as consistent.

Source-specific QA/QC and verification

None.

Source-specific recalculations

Source-specific planned improvements

It is not planned to change the methodology.
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3.5.5 PIPELINE TRANSPORT (NFR CODE 1A3El)

Reported Emissions: Main Pollutants (except NHs), Particulate Matters, CO, Heavy Metals, POP
(except HCB, PCB)

Measured Emissions: None taken into account

Methods: T1

Emission factors: D, CS

Key source: -

Methodological issues

The calculations are based on (amended) energy statistical data and partly default, partly country
specific emission factors.

Activity data

The IEA Annual Gas Questionnaire contains fuel consumption data only for the years 2010-2017.
Therefore, backward extrapolation was carried out using total natural gas consumption as proxy
information.

Emission factors

The same emission factors were applied as for small industrial combustion (see Ch. 3.4.3).

Uncertainties and time-series consistency

The time series is most probably consistent.

Source-specific QA/QC and verification

None.

Source-specific recalculations

Source-specific planned improvements

It is not planned to change the methodology.
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3.6 OTHER SECTOR (NFR SECTOR 1.A.4)

Reported emissions: Main Pollutants, Particulate Matter, CO, Heavy Metals, POPs

Measured Emissions: None

Methods: Tier 1/Tier 2 methodology

Emission factors: Default Tier 1/Tier 2 (Residential: coal, biomass), CS (SO,)

Key source: NOy, NMVOC, SOy, NH3, PM,s, PM4q, TSP, BC, CO, Pb, Cd, Hg, PCDD/F, PAH, HCB

This sector covers combustion in public institutions, by the population and in the

Agriculture/Forestry/Fisheries Sector. Mostly, the general Tier 1 approach, i.e. a fuel-based
methodology with default emission factors, was applied. Consequently, fuel consumption (amount and
structure) determines level and trend of emissions to a large extent. Exceptions from this rule are
biomass and coal fired stoves and boilers in the residential sectors for which T2 emission factors were
used. Also, T2 method is applied for off-road machinery used in agriculture.
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Figure 3.6.1 Fuel combustion in the subsectors of the Other Sector (1990-2018)

Figure 3.6.1 demonstrates the share of the three subsectors within the sector. By far, the most
important is the residential sector representing around two third of all fuel use therefore in the
following we will concentrate more on households. Please note that the calculation method was more
or less the same, only the above-mentioned methodological distinction was applied between
residential and commercial/institutional or agriculture/forestry/fishing source categories. Off-road
mobile emissions in agriculture are reported separately.

Generally, in contrast with the significant reduction of coal and oil consumption, natural gas
consumption has increased significantly. The population switched from coal to natural gas combustion.
Household heating oil was completely replaced by LPG. During the period 1990-2018, the length of
natural gas pipe-network increased from 22,549 km to 84,226 km. The number of households supplied
with natural gas increased from 1.6 million in 1990 (42%) to 3.4 million in 2010 (77%) but decreased a
little to 3.3 million (73%) since 2010. Residential consumption represented 34% of total inland demand
in 2018. Piped gas is available in 91% of all settlements in Hungary, and this figure has not changed
much since 2005 (but it was only 15% in 1990). 87% of households use natural gas for heating purpose
as well. Although individual residential heating became more and more widespread, still 651 thousand
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dwellings (15% of all dwellings) are supplied with district heating and 601 thousand with hot water.
Most of this heat (over 80%) is generated from natural gas use; however, the resulting emission was
not accounted for here but under the Energy industries subsector.

The dominance of natural gas and the historical shift from liquid and solid fuels is clearly demonstrated
by Figure 3.6.2 below. Steadily rising tariffs and the economic crisis were the main reasons of growing
biomass use in this sector as well.
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Figure 3.6.2 Share of different combusted fuel types in the Other Sector (1990-2018)

Natural gas consumption can be influenced by several factors. One of these factors might be the
weather and the resulting heating demand. Heating degree day (HDD) is a quantitative index that
reflects demand for energy to heat houses and businesses. This index is derived from daily temperature
observations. The inside temperature is 18°C and base temperature (the outside temperature above
which a building needs no heating) is 15°C in our calculation (following the standard European
methodology). Figure 3.6.3 illustrates the relationship between residential fuel consumption and HDD.
The figure demonstrates that increased fuel use can often be explained by increased HDD values and

vice versa.
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Figure 3.6.3 Comparison of residential fuel consumption and HDD between 1995 and 2018
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Another factor is definitely the price. The (nominal) price of pipelined gas increased from 325 to 1360
Ft/10 m3 between 2000 and 2012. This price increase might have led to increased biomass use as a
substitute fuel in the residential sector. However, the above-mentioned trends have changed in recent
years. Gas prices have dropped by 26% since 2012 (but are still more than double as high as in 2005),
and consumption started growing again.

So, it seems that the price elasticity of demand of natural gas and other fuels. We know that the price
of natural gas was significantly higher in the period 2008-2013 than that of biomass, and in this very
period natural gas consumption decreased and biomass consumption increased. After 2014, however,
the trend changed due to decreased natural gas prices (the price advantage of biomass disappeared),
so gas consumption started increasing again while biomass consumption decreased. This is
demonstrated in Figure 3.6.4 below.

200,000
180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000

Price (Ftfna)

Fuel consumption (TJ)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

mm MNaural gas s Biomass e Price of gas o Price of biomass

Figure 3.6.4 Price elasticity of natural gas and fuelwood (2005-2018)

The monthly natural gas consumption of an average household decreased from 127 m3 in 2003 to 87
m3 in 2018. In this significant decreasing trend - beside the higher energy prices — most probably also
the more energy-conscious approach of the population plays a role and is definitely greatly affected
by the weather. In addition, larger decrease in biomass use indicates some fuel switch from fuelwood
to natural gas in the residential sector.
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Figure 3.16 Use of biomass (wood, wood wastes) use in the residential sector (2005-2018)
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The joint IEA/Eurostat annual questionnaires served as activity data consistently for the whole time-
series (1990-2018). It has to be repeated that about half of the losses in natural gas distribution
reported in energy statistics is assumed to be fired and accounted for here in this sector.

The Tier 2 method applied for coal and wood fired stoves and boilers in the residential sector required
more information on the used technologies. Based on the latest comprehensive population census
conducted by the Hungarian Central Statistical Office in 2011 it was assumed that 35% of coal was used
in conventional stoves and 65% in conventional boilers. As regards biomass consumption, 50% was
allocated to conventional stoves and the remaining half to conventional boilers.

In order to report separate emissions for the source category “Agriculture/Forestry/Fishing: Off-road
vehicles and other machinery”, diesel oil consumption had to be split between stationary and mobile
combustion. The Energy Statistical Yearbooks published around 1990 contained separate data for
gasoil used in tractors and harvesters. Based on this information, a bit more than 60% could be
allocated to mobile consumption in the early period of the time series. Considering the generally
diminishing role of liquid fuels in stationary combustion, it is assumed that after 2001 all gasoil
allocated to agriculture in the energy statistics has been used for mobile off-road machinery.

Generally, default Tier 1 emission factors were used as published in the Small combustion chapter of
EMEP/EEA Guidebook, however with one minor and two major exceptions. Domestic legislation
regarding maximum sulphur content of liquid fuels was taken into account similarly as described above
for other source categories. As regards SO, emission factors for solid fuels, our calculations were based
on sulphur content and calorific value of the different coals, as follows:

EF (SO.) = [S] x 20,000 / CVNet

where:

EF (S0O,) is the SO, emission factor (g/G))
[S] is sulphur content of the fuel (% w/w)

CVNet is fuel CV (GJ/tonne, net basis)

Sulphur content of the domestically produced coals was received from the Hungarian Office for Mining
and Geology (MBFH). Recently, domestic lignite and brown had a sulphur content of 1 to 3.3 per cent.
In the 90’s, coals with even higher sulphur content were mined; domestic coal had an average sulphur
content of 2.9%. The resulting implied emission factor for domestic brown coal changed from 4000
kg/TJ in the 90’s to 3300-3800 in recent years. For domestic coal, 20% retention is ash was assumed.
The sulphur content of imported coals, based on data from distributors, varied between 0.5 and 3 per
cent, therefore 1.75% sulphur content was assumed for sub-bituminous coal, and 1% for better quality
hard coal. Calorific values were taken from the IEA annual coal questionnaire. In the case of imported
coal, 10% retention in ash was assumed. The resulting IEF varied between 1200-2500 kg/TJ.
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In case of biomass and coal fired stoves and boilers, for all other pollutants default T2 emission factors
were applied representing conventional technologies.

Further methodological description

The methodology for off-road vehicles and other machinery used in agriculture and forestry is
presented here. Since the previous submission, we have implemented the Tier 2 method from the
2016 EMEP/EEA Guidebook. This method classifies the used equipment into the fuel types and layers
of engine technology. The engine technology layers are stratified according to the EU emission
legislation stages, and three additional layers are added to cover the emissions from engines prior to
the first EU legislation stages. The used layers are as follows: <1981; 1981-1990; 1991-Stage |; Stage |;
Stage |l; Stage IlIA; Stage |lIB; Stage IV; Stage V. The penetration of the new technology is taken into
account in the form of split (%) of total fuel consumption per engine age (irrespective of inventory
year) as it can be seen for diesel-fueled non-road machinery in Table 3-3 in the Guidebook. As domestic
information on stock of agricultural machinery indicate a somewhat slower penetration of new
technology (as in Denmark), original data in Table 3-3 have been modified as follows:

Table 3.6.1 Used values for the split (%) of total fuel consumption per engine age (irrespective of
inventory year) for diesel-fueled non-road machinery in Agriculture

Engine USED ORIGINAL in
age Table 3-3
0 4 8

1 4 7.6
2 4 7.2
3 4 6.79
4 6 6.39
5 6 5.99
6 6 5.59
7 6 5.18
8 6 4.78
9 6 4.38
10 6 3.98
11 4 3.57
12 3 3.17
13 3 2.77
14 3 2.37
15 3 1.97
16 3 1.9
17 3 1.83
18 3 1.76
19 3 1.69
20 3 1.62
21 2 1.55
22 1 1.48
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Engine USED ORIGINAL in
age Table 3-3
23 1 1.41

24 1 1.34

25 1 1.28

26 1 1.21

27 1 1.14

28 1 1.07

29 2 1

Emissions from household machinery in the category are reported in the category 1A4bii separately.
Based on the latest survey of the Statistical Office, 56% of the households have garden or backyard on
their own. There are 3.9 million households in Hungary; 56% of which is 2.2 million. It was assumed
that for every garden 5 liters gasoline are used in a year. This would translate to 10.95 million liters or
8.2 kt gasoline. As part of the households use electronic devices, 6 kt of gasoline use was assumed for
the whole time series. As the resulting emissions are not significant, for the calculations T1
methodology was used with default emission factors (i.e. the average factors for 2 stroke and 4 stroke
engines).

Uncertainties and time-series consistency

The time series are most probably consistent.

Source-specific QA/QC and verification

None.

Source-specific recalculations

Activity data have been updated in line with the latest IEA/Eurostat Annual Questionnaires.

Source-specific planned improvements

None.
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3.7 FUGITIVE EMISSIONS FROM FUELS — NFR SECTOR 1.B

This sector includes emissions from non-combustion activities during fuel production, processing,
transformation, transmission and storage and also venting and flaring operations during these
processes. Combustion emissions connected to these processes are to be reported in sector 1.A.
Therefore, mainly NMVOC emissions are reported in sector 1.B as suggested by the 2019 EMEP/EEA
Guidebook. NOx, CO and SOy are to be reported only in source categories where process emissions
occur, i.e. in 1.B.2.a.iv Refinery, in 1.B.1.b ‘Fugitive emissions from solid fuels: solid fuel
transformation’and in1.B.2.c Venting and flaring. In the case of heavy metals and PAHs, coking is the
significant emission source. The pollutants reported in the different subsectors are summarized in the
following table together with the method used.

3.1. Table: Summary of pollutants and emissions estimation methods used within sector 1.B

NO,

SO
(as NMVOC S; NH; PMs co HMs POPs
NO,) (as SO,)
1B1a Fugitive emission from
solid fuels: Coal mining and NA T3 NA NA T1 NA NA NA
handling
1B1b Fugitive emission from T1-
solid fuels: Solid fuel Tl T1 Tl Tl T1 Tl T1 only
transformation PAHs
1B1c Otl.ler fugitive emissions NA NA NA NA NA NA NA NA
from solid fuels
1B2ai Exploration, NA v) NA NA NA NA NA NA
production, transport
1B2aiv Refining / storage T3 T1 T3 T1 Tl T3 Tl T
& & PCDD/F
1B2av Distribution of oil NA 112 NA NA NA NA NA NE
products
1B2b Natural gas NA T2 NA NA NA NA NA NE
T2 -
1B2c Venting and flaring T1/T2 T1 T1 NA T1/T2 T1/T2 T1/T2 only
PAHs

Default emission factors and activity data from statistics are used in every subsector, since direct
measurement of fugitive emissions is not possible in general and we have no information on country
specific calculations. An exception is coal mining, where country specific method is used based on
research projects and another exception is 1.B.2.a.iv Refinery, where process emissions from oil
refinery are reported based on plant specific data. The most important source of activity data is IEA
Energy statistics of Hungary in the case of sector 1.B. The source categories of sector 1.B are very
similar to the source categories of sector 1.B defined in UNFCCC reporting on greenhouse gases. While
in UNFCCC reporting on greenhouse gases Natural Gas is the most important source as the main source
of methane emissions, in this present LRTAP reporting Qil is of higher concern as the main source of
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NMVOC. In subcategory 1.B.2.d Other fugitive emissions from energy production no emissions are
reported for most part of the time series. However thermal water extraction is present is Hungary and
CH4 emissions from extraction of thermal water is reported in UNFCCC reporting, the 2019 EMEP/EEA
Guidebook suggests to report only NH; emissions solely where electricity is produced directly by
geothermal energy in this subsector. In Hungary the general use is heat only production and electricity
or CHP production from geothermal energy started only in 2017, according to HCSO and IEA Energy
Statistics. The associated (quite negligible) NH3, Hg and As emissions are included in the 2020
submission for the first time.

Trend

The aggregated trend of emissions in this sector is interesting only for NMVOC since all the other
pollutants are to be reported only in one or two subsectors as it is detailed above. The trend is
decreasing which is mainly caused by the decline and eventual disappearance of underground mining
activities in Hungary, which is in direct correlation with NMVOC emissions from this subcategory. The
emissions are also slightly decreasing in 1.B.2.a — Oil operations which is the most significant
subcategory. This can be explained by the slow fall of oil refined and total gasoline sold in Hungary.
The latter is caused probably by the growing fuel prices.

1B1la Coal mining and handling
1B1b Solid fuel transformation
W 182ai Oil exploration, production, transpaort
1B2aiv Refining and storage
W 182av Distribution of oil products
1B2h Natural gas
W 1B2cVenting and flaring

NRMVOC (kt)
I'\.
[=

T
1590 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Figure 3.7.1 Aggregated NMVOC emissions from sector 1.B

It is worth mentioning that it is especially complicated to define realistic time series and trends of
emissions in this sector, since the spread of environmentally sound technologies and improvement of
abatement efficiencies has been a continuous process on diffuse or plenty of point sources. The time
series presented in this chapter are mainly calculated using the default factors presented in the latest
edition of the Guidebook, which usually reflects the state of the technology by the time of the
preparation of the Guidebook.

Consequently, on one hand the later in time the more realistic the estimation of emissions is, on the
other hand the trends of emissions reflect the change of activity rather than the change caused by
application of abatement and control options. However, the application of default factors is necessary
in order to fulfill the completeness and consistency criteria of inventory preparation until better data
becomes available.
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In the case of subsectors Refinery and Distribution of Qil products, a trend is already included in the
emission factors. For details please see the relevant chapters.

Non-combustion emissions arising during coal mining and transformation into coke are reported in
this sector.

Reported Emissions: NMVOC, TSP, PM1o, PM; 5
Measured Emissions: NMVOC

Methods: T1, T3

Emission factors: T1, T3

First of all, it is important to state that indigenous production of coal is not significant anymore in
Hungary. The production used to be larger but a fast decline started after the change of regime
especially in the case of underground mining. It is possible to see the trend of indigenous production
of coal mined underground and total production of coal in Table 3.7.3. The 2019 EMEP/EEA Guidebook
suggests reporting NMVOC and PMj, emissions in this sector. Emissions are reported using country
specific methods. The country specific method is taken from UNFCCC reporting of CH, emissions
originating from coal mining. NMVOC and CH, are both the components of in-situ gas originating from
coal mines. In-situ gas content (quantity and composition) was measured in the one single
underground coal working until 2017 in Hungary. The results are published in USGS, 2002. (Please see
the Reference list). Methane is reported based on the results of these measurements in UNFCCC
reporting. In this present LRTAP reporting NMVOC emissions are reported by proportioning the
methane emissions. It is worth mentioning that the same method is used by determination of the
emission factor of the 2009, 2013, 2016 and 2019 EMEP/EEA Guidebooks: "The NMVOC factor is based
on an assessment of the emission factors for methane from an earlier version of the Guidebook, in
combination with a species profile (Williams, 1993). This profile suggests an average NMVOC content
between 0 and 12 % in the firedamp.”

Surface (open-cast) mining is located in two area of the country, for the largest area no in-situ gas
content is assumed, since the lignite exploited there is very young in coalification. (Net calorific value
of the lignite mined there is under 10 MJ/m3 and presented in sector 1.A.) As no methane emissions
are reported from surface mining in UNFCCC reporting, no NMVOC emissions are assumed either. At
the end of 2014 an old surface mine was re-opened with relatively high (20.75 m3 CHa/t coal) in-situ
methane content, but the amount of mined coal was almost negligible. However, as CHs emission was
reported in the UNFCCC regime, NMVOC emissions was also included here.

As far as our knowledge, Hungarian mines are not drained and there are no mine-burning or burning
coal waste piles. From the older coal waste piles, the combustible part has been extracted for decades.
Methane emission from abandoned mines is now calculated for the UNFCCC greenhouse gas inventory
according to 2006 IPCC Guidelines, but not covered by this inventory.
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To sum up, it is important to be aware that the decreasing and relatively low emissions (and implied
emission factors) of NMVOC originating from coal mining presented in the figure below are due to the
low in-situ gas content and NMVOC content of in-situ gases of coals of Hungary and the decreasing
percentage of underground mining activity.
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Figure 3.7.1.1 Trend of NMVOC emissions in sector 1.B.1.a and production data of underground coal
mining in Hungary

TPS, PM1o and PM, s emissions are reported using emission factors of 2016 EMEP/EEA Guidebook.

Methane emissions originating from coal mining are calculated in UNFCCC reporting where emission
factors are based on individual measurement data. Between 2006 and 2014 the only one operating
underground mine had been Mdérkushegy with 0.93 m3/t coal mined in-situ methane content. The
methane content of the in-situ gas (firedamp) is 95% based on the research conducted by the
Hungarian Geological Service (Somos 1991, please see the Reference List for other references also), so
NMVOC content of the gas is less than 5%. This is in line with the 2019 EMEP/EEA Guidebook 1.B.1.a
chapter 3.2.2, where it is stated that an average NMVOC content of the firedamp is between 0 and 12
%. The methane emission from coal mining reported in NIR is the 95% of the in-situ gas (firedamp), so
NMVOC emissions are calculated as the 0,05/0,95=0,05263 part of the methane emissions. In 2014 an
old surface mine (in Mecsek region, where gassy mines of Hungary are located) was re-opened with
relative high (20.75 m3 CHas/t coal) in-situ methane content, but the amount of mined coal was almost
negligible in the first year, however emission was reported in UNFCCC reporting, so NMVOC emissions
also presented here. In the last two years production of this mine was very low, but underground
production was also marginal, so this mine represented significant proportion in emissions, therefore
the implied emission factor changed significantly. Since 2015 only one minor underground mine was
working after the closure of the mine of the last bituminous/sub-bituminous coal fired power plant,
and in 2018 underground mining ceased eventually.

Please note that the implied emission factor calculated based on NMVOC emission and AD reported in
NFR Table might be misleading, since the latter is the TOTAL indigenous production and not the
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amount mined underground. However, in the case of PMs and TSP, the whole amount (TOTAL
indigenous production) is to be taken into account.

Detailed data on coal mining is available from both IEA (IEA_COAL_Total indigenous production) -
energy statistics and the Hungarian Mining Authority (MBFH). Data is compared and they are
corresponding. Underground mining of coal decreased significantly since 1980. Nowadays the open-
cast mining of a coal has become more important. One single underground mine was operating until
2017, and open cast mining is also limited almost to one area of the country and it is combusted mainly
in one single power plant. At the end of 2014 an old surface mine was re-opened to produce coal for
resident population. However, this coal production is very limited (falls below the threshold of
reported amount in the IEA publication) according to the information of Mining and Geological Survey
of Hungary (former Hungarian Office for Mining and Geology) there is some CH4 and NMVOC emissions
because of relatively high in-situ methane content.

Please note that the Activity data reported in NFR Table is the data of Total indigenous production of
coal including underground and surface (open-cast) mining. PMs and TSP emission factors have this
data as the unit of measure of the emission factor, but NMVOC emissions are correlated to activity
data of underground mining.

It is worth mentioning that total coal production in 2014 increased only by 0.3 Mt compared to 2013,
so because of rounding Table 3.7.2 has same values in case of total production, PM and TSP emissions
for 2013 and 2014.
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Table 3.2 Activity data and emissions in sector 1.B.1.a

Underground mining Total production (underground + surface mining)
1.B.1.a 1.B.1.a PM2s 1.B.1.a PMip 1.B.1l.a TSP

Year Coal (M) NMVOC (Gg) Coal (Mt) (Gg) (Gg) (Gg)

1990 12.19 1.78 17.66 0.09 0.74 1.57
1991 11.73 1.72 17.06 0.09 0.72 1.52
1992 8.76 1.21 15.75 0.08 0.66 1.40
1993 7.72 0.98 14.61 0.07 0.61 1.30
1994 7.38 1.03 14.11 0.07 0.59 1.26
1995 7.44 0.90 14.59 0.07 0.61 1.30
1996 7.65 0.93 15.19 0.08 0.64 1.35
1997 7.51 0.91 15.59 0.08 0.65 1.39
1998 7.04 0.86 14.65 0.07 0.62 1.30
1999 6.85 0.78 14.55 0.07 0.61 1.29
2000 6.16 0.78 14.03 0.07 0.59 1.25
2001 5.87 0.64 13.91 0.07 0.58 1.24
2002 5.45 0.73 13.03 0.07 0.55 1.16
2003 4.74 0.66 13.30 0.07 0.56 1.18
2004 2.77 0.29 11.24 0.06 0.47 1.00
2005 1.42 0.05 9.57 0.05 0.40 0.85
2006 1.49 0.05 9.95 0.05 0.42 0.89
2007 1.47 0.05 9.82 0.05 0.41 0.87
2008 1.36 0.05 9.40 0.05 0.39 0.84
2009 0.96 0.03 8.99 0.04 0.38 0.80
2010 0.81 0.03 9.11 0.05 0.38 0.81
2011 0.67 0.02 0.00 0.05 0.40 0.85
2012 0.76 0.03 9.30 0.05 0.39 0.83
2013 0.62 0.02 9.55 0.05 0.40 0.85
2014 0.60 0.02 9.55 0.05 0.40 0.85
2015 0.02 0.005 9.26 0.05 0.39 0.82
2016 0.01 0.001 9.23 0.05 0.39 0.82
2017 <0.01 0.001 7.97 0.04 0.35 0.71
2018 NO 0.001 7.90 0.04 0.33 0.70
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There was no recalculation in this category. NMVOC emission from abandoned underground coal
mines will be calculated after the revision of methane emission for the UNFCCC as the NMVOC
calculation is based on methane emission.

Last update: 15.03.2020

Reported Emissions: NOx, SOx, NMVOC, CO, NH3, PM10, PM2.5, TSP, HMs (Pb, Cd, Hg, As, Ni),
PCDD/F, PAHs

Measured Emissions: none

Methods: T1

Emission factors: T1

Key source: Trend PCDD/F

It is important to take into account the definition of the 2019 EMEP/EEA Guidebook in order to avoid
double counting and separate the combustion emissions: “This source category discusses emissions
from coke ovens (only fugitive emissions including emissions from charging, door and lid leaks, off-take
leaks, quenching, pushing. Emissions from combustion stacks and preheater are included in chapter
1.A.1.c ‘Manufacture of solid fuels and other energy industries’. Coke production in general can be
divided into coal handling and storage, coke oven charging, coal coking, extinction of coke and coke
oven-gas purification. Combustion in coke oven furnaces is treated in chapter 1.A.1.c; the fugitive
emissions from door leakage and extinction are covered by this chapter. Leakage and extinction lead
to emissions of all major pollutants including heavy metals and POPs.” (2019 EMEP/EEA Guidebook).
For fugitive emissions, the default Tier 1 approach is used. NMVOC, NH3, PMs, TSP, several HMs (Pb,
Cd, Hg, As, Ni), PCDD/F and PAHs are reported here. In contrast to previous submissions, also NOx, SOx
and CO emissions have been included.

Tier 1 default emission factors of the 2019 EMEP/EEA Guidebook are used for all emission calculation
reported in 1B1b sector. However, the company producing coke in Hungary is reporting to LAIR, but
not all the substances, where default EF is provided in the 2019 EMEP/EEA Guidebook (e.g. no
reporting of PCDD/F, PCB, HCB, etc.). It might be the case that there is no emission at all from certain
pollutants, but in the absence of detailed information, we prefer to use the default factors. In this way
the results are probably a very conservative overestimation of several substances.

Production of coke is available from IEA Energy statistics.
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Figure 3.3 Activity data and PM1o emission in 1.B.1.b sector

Recalculations, QA/QC activities and planned improvements

For this submission, we have included fugitive NOx, CO, and SOx emissions.

FUGITIVE EMISSIONS FROM OIL AND GAS OPERATIONS (NFR SECTOR 1.B.2)

In this sector fugitive emission arising during exploration, production, transport, transmission,
distribution, storage and processing of Natural Gas and Oil are reported including emissions from
venting and flaring operations of these processes. NMVOC is the most important pollutant, but in the
case of subcategory Venting and flaring also NOX, SOx and CO is reported within this sector (and not
in sector 1) as it is suggested by the 2016 EMEP/EEA Guidebook.

In Hungary all the operations mentioned above are present but the processes related to indigenous
production of natural gas and oil are not significant due to the relatively low volumes exploited.

In the case of natural gas, the fugitive emissions of methane are of higher concern, which is reported
under UNFCCC reporting, NMVOC emissions are less important.

Also, in this sector default emission factors and activity data from statistics are used. 1.B.2.a.iv Refinery
and 1.B.2.a v. Distribution of Qil products subsectors are the two exceptions. In the former case plant
specific data and extrapolation is used. In the case of subsector Distribution of Oil products, the
emission factor is time-dependent since the date and effect of change of technology was quite easy to
define. For details please see the relevant chapters.

The most important time series of activity data and NMVOC emissions by subsector are presented in
the following tables.
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Table 3.3 Activity data and NMVOC emissions in 1.B.2.a Oil operations subsector

Crude oil s . . 1.B.2a iv - )
Year indigenous ]&I:AZSOC (Ggl)-m ;?;1)‘1nery intake  nMvOC (Gg) Z’z/l:/(k t_()]aso/lne ;z“zlgc ( Gvg) -
prod. (kt)
1990 1915 0.192 8147 1.629 1790 3.580
1991 1841 0.184 7655 1.531 1567 3.134
1992 1769 0.177 7458 1.492 1463 2.926
1993 1654 0.165 7717 1.543 1488 2.976
1994 1575 0.158 7043 1.409 1445 2.890
1995 1668 0.167 7506 1.501 1427 2.854
1996 1477 0.148 6787 1.357 1345 2.473
1997 1360 0.136 7022 1.404 1353 2.092
1998 1260 0.126 7171 1.434 1386 1.711
1999 1243 0.124 6982 1.396 1402 1.330
2000 1136 0.114 6801 1.360 1336 0.950
2001 1065 0.107 6842 1.368 1391 0.569
2002 1050 0.105 6035 1.207 1409 0.576
2003 1134 0.113 6382 1.276 1427 0.583
2004 1077 0.108 6371 1.274 1442 0.590
2005 948 0.095 7032 1.406 1486 0.608
2006 886 0.089 6915 1.383 1527 0.624
2007 839 0.084 7087 1.417 1575 0.644
2008 811 0.081 6967 1.393 1565 0.640
2009 791 0.079 6324 1.265 1565 0.640
2010 734 0.073 6389 1.278 1372 0.561
2011 659 0.066 6594 1.319 1271 0.520
2012 649 0.065 6114 1.223 1256 0.513
2013 599 0.060 5968 1.194 1160 0.474
2014 584 0.058 6507 1.301 1278 0.522
2015 623 0.062 6477 1.295 1288 0.527
2016 712 0.071 6637 1.327 1390 0.568
2017 714 0.071 6525 1.305 1363 0.562
2018 808 0.081 7039 1.408 1428 0.584

Notes regarding 1.B.2.a.v Distribution of oil products subsector:
Numbers in italics = Emissions calculated using Tier1 EF (Stage | control)
Numbers in green= linear interpolation

Numbers in bold= Emissions calculated using Tier 2 country specific EF (Stage Il control)
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Table 3.4: Activity data and NMVOC emissions in 1.B.2.b Natural Gas operations subsector and

1.B.2.c Venting and flaring subsector

Year ;ﬂ;;lous pri‘;s. ;.sl.\zlg&i-(igg) (1:gz)c i-ii NMVOC (1:gz)c i NMVOC
(Mm3)
1990 4874 0.487 0.0231 0.019
1991 4976 0.498 0.0236 0.018
1992 4753 0.475 0.0225 0.017
1993 5042 0.504 0.0239 0.018
1994 4851 0.485 0.0230 0.016
1995 4886 0.489 0.0231 0.017
1996 4668 0.467 0.0221 0.016
1997 4369 0.437 0.0207 0.016
1998 3877 0.388 0.0184 0.016
1999 3401 0.340 0.0161 0.016
2000 3194 0.319 0.0151 0.016
2001 3231 0.323 0.0153 0.016
2002 3106 0.311 0.0153 0.014
2003 2945 0.295 0.0046 0.015
2004 3051 0.305 0.0031 0.015
2005 3028 0.303 0.0031 0.016
2006 3095 0.310 0.0046 0.016
2007 2615 0.262 0.0031 0.016
2008 2643 0.264 0.0092 0.016
2009 2968 0.297 0.0031 0.015
2010 2900 0.290 0.0030 0.015
2011 2766 0.277 0.0031 0.015
2012 2234 0.223 0.0023 0.014
2013 1960 0.196 0.0030 0.014
2014 1858 0.186 0.0044 0.015
2015 1772* 0.177* 0.0028 0.015
2016 1841 0.184 0.0027 0.015
2017 1821 0.182 0.0036 0.015
2018 1905 0.191 0.0025 0.016

*Revised IEA activity data
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Last update: 03.2020
Reported Emissions: NMVOC
Measured Emissions: none
Methods: T2

Emission factors: T2

NMVOC emissions arising during exploration, production and transport of oil are reported using Tier 2
method from 2019 EMEP/EEA Guidebook

Oil production is not significant in Hungary and the whole production is on-shore of course, so Tier 2
method can be applied. Due to the declaration of the producer company, the exploration and
production is performed with high standard equipment.

Emission factor

The emission factors used are Tier 2 default emission factors from the 2019 EMEP/EEA Guidebook for
production (i.e. 0.1 kg/Mg oil).

Activity data
Production of crude oil is available from IEA Energy statistics.

0.25 2,500

MWW OC emission from Oil production (kt)
e Cryde Ol production (k)

(M) no

Figure 3.4 Activity data and NMVOC emissions in 1.B.2.a i-iii subsectors

Recalculations, QA/QC activities and planned improvements

In previous submission, emission factor from 2006 IPCC Guidelines in the case of transportation of oil
was also applied. For this submission, the 2019 EMEP/EEA Guidebook was used solely.
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Last update: 03.2020

Reported Emissions: NMVOC, SO,, NO,, NHs, TSP, PMs, CO, HMs, PCDD/F
Measured Emissions: SO,, NOy, CO, TSP

Methods: T1, T3

Emission factors: T1, T3

Only emission of NMVOC, SO,, NO4, TSP, PMs, CO, HMs and PCDD/F arising from processes are
reported in this category. All combustion emissions are reported in category 1.A.1.b. and refinery
venting and flaring emissions are reported in subcategory 1.B.2.c.

Emission factor

NMVOC and NH3, HMs and PCDD/F are reported using Tier 1 emission factors from the 2019
EMEP/EEA Guidebook.

Plant specific data on SOx, NOx, TSP, and CO of oil refinery is available in LAIR database (see description
in chapter 1.5). Thanks to the fact that in LAIR database emissions are reported by technology, it is
possible to separate combustion and process emissions in this case. Therefore, process emissions
(catalytic cracking and sulphur recovery (Claus-plants)) can be allocated to 1.B.2.a.iv and all other
emissions and technologies are reported in 1.A.1.b.

The sectoral splits between 1.A.1.b and 1.B.2.a.iv in case of SOx and NOx are presented together on
the following Figure.
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Figure 3.5 Allocation of SOx and NO, emissions from Petroleum Refining between 1.A.1.b and
1.B.2.a.iv subsectors

Reporting to LAIR database is compulsory only from 2002. So, for the years before 2002 extrapolation
is applied using implied emission factor (Gg PROCESS emission/ kt Refinery intake) of year 2002. The
application of IEF of year 2002 for extrapolation is better than the application of an average as the
trend of IEF of the years after 2002 is decreasing.
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Extrapolated process emission time series of SO2, NOx, TSP, PMs and CO are of course also subtracted
from the time series of 1.A.1.b for the years before 2002 in order to apply the allocation between
1.A.1.b and 1.B.2.a.iv consistently.

Data on refinery intake is available from IEA Energy statistics which is also used for extrapolation for
the years before 2002 and for the calculation of IEF.

During the bilateral consultations with IIASA as part of the preparation for amendment of NEC Directive
(see general description in chapter 1.7 of the IIR) significant differences were discovered between
GAINS model and HU time series in case of emissions from Refinery.

In case of NMVOC, the difference is due to the gap between 2009 EMEP/EEA Guidebook (which is the
same as in 2013 version) Tier 1 method (applied by HU in 2014 submission) and GAINS model ,no
control” emission factor. In addition, SOx, NOx, CO, TSP and PM process (fugitive) emissions (1.B.2.a.iv)
and combustion emissions (1.A.1.b) have been separated in order to be able to compare GAINS model
and HU time series. Plant specific data applied in HU time-series are lower than results of GAINS model.

Further verification of plant specific data and the extrapolation method is also planned.

Last update: 03.2019
Reported Emissions: NMVOC
Measured Emissions: none
Methods: CS

Emission factors: T1, T2

NMVOC emissions are reported using country-specific method that combines Tier 1 and Tier 2 method
included in 2016 EMEP/EEA Guidebook in order to reflect more the trend of emissions. However, only
emissions originating from petrol stations are reported due to absence of other data since it is
regarded anyway less significant than the emissions originating from service stations. Marine terminals
are not relevant for Hungary.

“Considerable reduction of hydrocarbon emissions from gasoline distribution network is achieved.
These emission controls have been mandated under the terms of Directive 94/63/EC (EU. 1994) “Stage
I controls refer to a variety of techniques reducing NMVOC emissions at marketing terminals (Stage IA)
and when gasoline is delivered to service stations (Stage I1B).” “Stage Il applies to vapour balancing
systems between automobile fuel tanks during refueling and the service station tank supplying the
gasoline.” (2019 EMEP/EEA Guidebook)

Control options to be used by distribution of oil are regulated by 94/63/EC (Stage |) and 2009/126/EC
(Stage Il) directives. In Hungary the Stage Il control option was mandatory from 2001 due to 9/1995
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(VIII.31.) KTM Miinisterial Decree. It is now withdrawn and both directives are fully implemented in
Hungary by 118/2011 (XI1.15.) VM Ministerial Decree.

It is very obvious in this subsector that the Tier 2 emission factor is not realistic for the whole time
series. It is very probable that before the entry into force of the above-mentioned legislation the most
service stations had only limited control in place. Tier 1 emission factor of the 2016 EMEP/EEA
Guidebook takes into account Stage | control level and the Tier 2 emission factor is calculated taking
into account Stage | and Il control levels. 9/1995. (VIIl.31.) KTM Ministerial Decree prescribed the
compulsory implementation of Stage Il control option within 6 years for service stations with gasoline
throughputs higher than 100 m3/year in Hungary.

So, in the time series Tier 1 emission factor was used before 1995 and calculated Tier 2 emission factor
was used after 2001. Between 1995 (the entry into force of 9/1995 (VIII.31. KTM Ministerial decree
prescribing Stage 1) and 2001 (6 years after the entry into force as the deadline for implementation) a
linear interpolation was made.

Tier 2 emission factor is calculated taking into account Stage | and Il control. The abatement efficiencies
related to this control options provided in the 2016 EMEP/EEA Guidebook are taken into account. Two
country specific properties are needed: the average mean temperature of Hungary is taken from the
public website of the HMS and the maximal RVP is determined by Government decree 30/2011.

Please find below the calculation of the country specific Tier 2 emission factor incorporating abatement
efficiencies as it is suggested in the 2016 EMEP/EEA Guidebook:

TVP = RVPx10"™8

Calculation of TVP in Hungary

3.2. Table 3.5 Calculation of TVP in Hungary

A= 0.000007047x RVP +0.0132
B= 0.0002311x RVP - 0.5236

T is the temperature (in °C).

Average temperature of Hungary: 10

RVP is the Reid Vapour Pressure (in kPa).

Maximal RVP determined by Government decree

30/2011. 60

A 0.01362282
B -0.509734
A*T+B -0.3735058
107™8 0.423149859
TVP 25.38899151
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Table 3.6 Calculation of Tier 2 NMVOC emission factor in category 1.B.2.a.v

NMVOC default

Category Emission source f;}m3 Abatement ;:::su:‘,: P NMVOC EF  g/m?
HH o, *
throughput/ efficiency % (TVP). (kPa) (EF abated*TVP)
kPa TVP)
0,
Storage tank Filling with 95%
no Stage 1.B 24 (stage I) 25.4 30.48
Gasoline in Storage tank Breathing 3 25.4 76.2
service Automobile  refuellin
: ; eTing 85% 140.97
stations with no emission
controls in operation 37 (stage Il) 25.4
Automobile refuelling:
drips and spills 2 25.4 50.8
SUM: 298.5 g/m3

Using the assumption: "The assumed liquid gasoline density is 730 kg/m>" (2019 EMEP/EEA Guidebook
- 1.B.2.a.v. chapter 3.3.2.3.) the 298.5 g/m3 results 0.4088 kg NMVOC /t gasoline.

Activity data
Data on total sold gasoline is available from IEA Energy statistics.

The following statements of the 2016 EMEP/EEA Guidebook are confirming that significant part of the
emissions is reported in this way:

"Due to the volatility of gasoline, the majority of NMVOC emissions in the distribution of oil products
occur during its storage and handling, and thus this chapter focuses on gasoline distribution." (2019
EMEP/EEA Guidebook 1.B.2.a.v, chapter 2)

Time series using the methodology described above are presented in the following Figure.
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Figure 3.6 Comparison of the time series calculated with or without adjustment
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Yearly average temperature instead of climatic average temperature is planned to applied for the next
submission. Resulted changes are assumed to be lower than 10% of the actual emission of the
category.

Inclusion of refinery dispatch stations is planned if data will be available.

Last update: 03.2020
Reported Emissions: NMVOC
Measured Emissions: none
Methods: T2

Emission factors: T2

In this category NMVOC emission from natural gas production, processing, transmission, distribution
and storage are reported using Tier 2 methodology. Venting and flaring emissions are reported in
category 1B2c.

Natural gas is not a significant natural resource of Hungary, either, although it is more important than
oil. Production is declining as it is possible to see in the following figure (Figure 3.7); therefore, also
emissions are decreasing.

Tier 2 emission factor of the 2019 EMEP/EEA Guidebook (i.e. 0.1 g NMVOC/m3 gas) is used for
production of gas since it is obvious that all production occurs on-shore in Hungary.

Activity data of natural gas production is available from IEA Energy Statistics.

All previous calculations using additional emission factors from the 2006 IPCC Guidelines have been
removed.
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Figure3.7 Natural gas indigenous production and NMVOC emissions

Last update: 03.2020

Reported Emissions: NOyx, SOy, CO, NMVOC, TSP, PM10, PM2.5, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn,
PAHSs

Measured Emissions: none

Methods: T1, T2

Emission factors: T1, T2

Key source: Trend SOy, Cd, Hg

This section includes emissions arising from venting and flaring during gas and oil and gas extraction
and refinery processes. Tier 1 methodology contains emission factor for natural gas and oil production
and refinery venting and flaring. In addition to NMVOC, also NOX, SOx, and CO are reported based on
the suggestion of 2016 EMEP/EEA Guidebook.

Tierl emission factor is used for emissions from gas production venting and flaring provided in the
2019 EMEP/EEA Guidebook.

In case of oil refinery flaring only NMVOC and SOx emissions are calculated with Tier 1 emission factors
from 2019 EMEP/EEA Guidebook, Tier 2 emission factors were used for all other pollutant.

Please note that the implied emission factor calculated simply based on NMVOC emission and AD
reported in NFR Table might be misleading since gas flared in natural gas production is only one of the
several activity data to be taken into account in this category.
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Activity data (Natural Gas flared, Crude Qil production, Crude Qil refined) is available from IEA Energy
Statistics.

Please note that activity data reported in NFR Table Crude oil production but total emissions from
subsector 1.B.2.c contain also emissions from gas production flaring and oil refinery flaring.

Activity data for Tier 2 method in case of oil refinery flaring is the annual flared amount for each
refinery. Since 2006 this information can be found in EU ETS database. For years before 2006
extrapolation was applied using the ratio of measured flared amount and IEA refinery intake.

Collection of plant specific information on oil refinery venting and flaring in Hungary would allow more
realistic estimation of emissions. NOX, SOx and CO emissions are reported to the LAIR database also
by oil and gas production sites. It could be included instead of Tier 1 emissions, but further
investigation is needed to decide whether all sites are reported to the database. In addition, data are
available only for 2004 and after 2007.
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4 INDUSTRIAL PROCESSES AND PRODUCT USES (NFR SECTOR 2)

4.1 OVERVIEW OF SECTOR

In this chapter the methodologies of estimating emissions originating from industrial processes and
product uses sector (hereinafter: IPPU) are described. Methodologies are based on 2016 EMEP/EEA
Guidebook.

It is very important to emphasize that as it is suggested by the 2016 EMEP/EEA Guidebook and earlier
versions of the Guidebook, all emissions originating from combustion during industrial processes are
reported in sector 1A, as the separation of combustion emissions and process emissions are not
possible in most cases. That is why NOyx, SO, CO are reported in sector 1.A.2., while NMVOC, PMs and
other pollutants are reported in sector 2 following the recommendation of the 2016 EMEP/EEA
Guidebook. In the case any NOy, SOy, or CO emissions are reported in sector 2, these are always process
emissions separated from combustion emissions. The only exception is chemical industry where also
combustion emissions are reported together with process emissions in sector 2, where process
emissions occur. Combustion emissions from the section of chemical industry without process
emissions are still included in 1A2c. The reason for this change is the consistency with the allocation
required by 2006 IPCC Guidelines.

As it is described in the general chapter, different data sources for activity data and emission factors
are taken into account to prepare NFR. The data sources for activity data include: Hungarian Central
Statistical Office (HCSO), activity data reported by companies for UNFCCC reporting purposes and
other international statistics (FAOStat, EUROSTAT). Emission factors used are taken from 2016
EMEP/EEA Guidebook and 2006 IPCC Guidelines.

In several cases emission data reported directly by individual companies are taken into account. This
data is available in the LAIR (Hungarian Air Emissions Information System) and/or in E-PRTR reporting
(please see more detailed description in chapter 1.5). Where directly reported data is used, activity
data is taken either from statistics or it is also reported by companies for UNFCCC (and EU ETS)
purposes.

In several significant sectors of the Industrial Processes only 1-4 producing companies are present in
Hungary that are also well known and they usually report in E-PRTR and EU ETS, too. This is especially
true for sectors: Cement and Lime production, Ammonia, Nitric Acid production, Iron and Steel
industry. This situation provides the possibility of verification of the directly reported data so in these
cases the use of LAIR or direct reporting of companies result a more realistic data.

Hungary became Member State of the EU in 2004. So, the relevant environmental regulation of the EU
(including Integrated Pollution Prevention and Control directive prescribing the use of BAT for the
installations under its scope and E-PRTR Regulation) is implemented and enforced. Compliance and
reporting of emissions are regularly checked by the Department of Environmental Protection and
Nature Conservation of the regional Government Offices. So, in the cases when emission factors are
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differentiated for Eastern European countries/ EU countries, Hungary has to apply the latter at least
from 2004.

Pollutants

NMVOC emissions determined usually by using default emission factors provided in the 2016
EMEP/EEA Guidebook have the biggest volume in this sector. Direct reporting of NMVOC emission is
usually not available because in the LAIR (see description in chapter 1.5 of the IIR) NMVOCs are usually
not reported in group but several organic compounds are reported separately (depending on the
content of the environmental permit of the given installation).
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4.1. Figure: Trend of NMVOC emissions of subsectors within IPPU

In the case of particulate matter emissions, we adopted the approach that TSP (Total Suspended
Particles) includes PMio, PMyg includes PM,s, and PM;s includes BC. This means that there is always
TSP emission when either PMo or PM; s or BC emissions are present.

In LAIR the companies are reporting only TSP (Total Suspended Particles) emission and no PMyo and/or
PM3.s. (This is probably due to the fact that nor IPPC, neither E-PRTR regulation indicate explicitly the
disaggregation of the particulate matter emissions.) In these cases, the emission data is regarded as
TSP and PM emissions are calculated based on TSP/ PM1o/ PM> s proportion of emission factors. In LAIR
several companies are reporting “soot”, but it is not yet verified, what it exactly means in LAIR and
whether any relationship with BC in NFR might be stated. Therefore, BC is always reported based on
default EFs (percentage of PM; ;) from the Guidebook.
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4.2. Figure: Trend of PM..s and PM1, emissions of subsectors within IPPU
Trend

The declining trend of emission is probably due to the restructuring of industrial sectors on one hand
because the most emitting sectors have fallen or ceased after or around the change of regime in
Hungary. On the other hand, the improvement and spread of emission control technologies play also
a significant role partly introduced following the evolution of environmental regulations.

Volume indices of industrial production in general show a really instable trend therefore correlation
between emissions and industrial production can only be found in subsector level.

PM emissions are determined mostly by mineral industry, especially the category of construction and
demolition.

General description of sectors reported in Industry and Other Products use category

OTHER categories in 2020 submission include:

2.B.10.a Other chemical industry: Production of sulfuric acid, chlorine, carbon black, ethylene,
propylene, 1,2 diclorethane and vinilcloride balanced, PE (LD and HD), PP, PVC, Polystyrene, Urea,
Ammonium nitrate and other fertilizers

2D3g Other chemical products: Manufacture of shoes, manufacture of pharmaceutical products,
paints and glues and processing of foams

2G Other Product use: Consumption of tobacco, use of fireworks

The sectors not described in the chapters following are not reported because they are assumed to be
negligible or not occurring in Hungary. Please see the reasons in the following table.

4.1. Table: Sectors not reported in the 2020 submission
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Sector Explanation

“It is assumed that these emissions are accounted for

2.A.5.c Storage, handling and transport of mineral
in the relevant mineral chapter”. (2016 EMEP/EEA

products
Guidebook)
2. A. 6. Other mineral products No method available.
2.B.3 Adipic acid prOduction Not occu rring in Hungary_
Emissions are not to be reported in this category in
2.B.10.b Storage, handling and transport of the case of application of Tier 2 methodology since
chemical products: they are included in the specific sectors due to the
2016 EMEP/EEA Guidebook.
2.C.2 Ferroalloys production No data is available on occurrence.
2. C.5. Lead production No data is available on occurrence.
2. C.6. Nickel production No data is available on occurrence.
2.C.7.c Other metal production No data is available on occurrence.
“It is assumed that emissions from storage. handling
2.C.7.d Storage, handling and transport of metal 519 transport of metal products are included in the
products Tier 1 from the relevant chapter in the metal
industry” (2016 EMEP/EEA Guidebook)
2.) Production of POPs Not occurring in Hungary.
2.L Other production, consumption, storage, “The contribution of this source category is thought
transportation or handling of bulk products to be insignificant”. (2016 EMEP/EEA Guidebook)

Before the 2014 May submission, no time-series were submitted. Emissions were calculated for
individual years using different methods in several years. The calculation methods of old submissions
were not documented in detail. Due to restructuring of the inventory compilation system, significant
changes occurred since 2012. As the compilation of NFR has become the task of the same unit of HMS
and the same experts as the UNFCCC reporting, the practice and QA/QC and a lot of data became
available and were imported. In 2014 May submission Hungary submitted whole recalculated time
series based on 2009 EMEP/EEA Guidebook and CLRTAP Reporting Guidelines (ECE/EB.AIR/97).

In 2015 submission the time-series have been recalculated based on 2013 EMEP/EEA Guidebook, the
new version of CLRTAP Reporting Guidelines (EME/EB.AIR/125) and using the calculation methods
described below.

These recalculated time series are now fully consistent with the time series reported in UNFCCC GHG
Inventory of Hungary in the case of IPPU sector. However please note that several subsectors are
aggregated in the UNFCCC GHG inventory as CRF reporter software does not always follow the
allocation of NFR Table.

The 2017 submission relied mostly on 2016 EMEP/EEA Guidebook with some small exceptions. In case
of category 2.A.5.b (Construction and demolition) — which is key category (for PMio and TSP) for
Hungary - the new methodology differs fundamentally from the previous versions, requiring significant
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amount of new data, therefore implementation of the new Guidebook in this category has been
delayed to the 2021 submission.

In the recent submission, the following recalculations were done:

2.A.2. Reported TSP emissions from a calcium hydroxide plant and a new furnace of one of the
companies were taken into account in lime production.

2.A.5.b. Road construction data were estimated (and recalculated) for 2017.

2.C.1. Recalculation of TSP, PMio, PM;s and BC emissions was made from the year 2009 onwards
because of reported diffuse TSP emissions.

2.C.6. SO« emissions from secondary zinc production have been calculated and provided for every year
from 1990.

2.D.3.f From the 2020 submission, NMVOC emissions from dry cleaning are reported using Tier 2
approach based on technology-dependent emission factors and the quantity of material cleaned.

4.2 MINERAL PRODUCTS (NFR SECTOR 2.A)

Last update: 11.03.2020.

Reported Emissions: TSP, PM1o, PM> 5, BC
Measured Emissions: TSP

Methods: T3, T1

Emission factors: PS

Key source: Trend PM1g, PM3 5

Cement production is a typical case where combustion emissions and process emissions are non-
separable. Reporting follows the recommendation of the 2016 EMEP/EEA Guidebook, so the NOy, SO,,
CO emissions originating from cement production are reported in sector 1.A.2. In sector 2.A.1 only TSP,
PMio and PM,s, and BC emissions are reported as it is suggested by the 2016 EMEP/EEA Guidebook.

It is important to state that the 5 cement producing plants in Hungary — which are included in the time
series — are regulated based on EU requirements. In 2011 one of the 5 plants was closed down and a
new one was opened. Since 2014 there are only 3 cement producing plants (2 companies) in Hungary.
All have Integrated Pollution Prevention and Control permit which describes the use of BAT.
Compliance is regularly checked by the regional Inspectorates for Environment and Nature.

The decreasing trend of emissions (especially the solid particles) is reflecting the improvement of
abatement technologies and the very strong decline of mineral industries production in Hungary. This
strong decline stopped in 2014 and a slight rise has begun since then.
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There is only 3 cement producing plants and statistics are confidential, therefore activity data and
implied emission factors have not been reported since 2018 submission, because one of the plants did
not give permission for disclose neither the aggregate production data.

Tier 3 methodology is applied using facility level data. Emissions reported to LAIR by the cement
producing companies of Hungary are used. However, only TSP data is reported. PM emissions are
calculated based on TSP/ PMio/ PM,s/ BC proportion of Tier 1 emission factors (applicable for EU
countries) of PMs presented in the following Table.

4.2. Table: Proportion of size fractions calculated from Tier 1 default emission factors

TSP 100.0%
PM10 90.0%
PM2.5 50.0%
BC 1.5%

Implied emission factors for the Hungarian cement industry derived from reported emissions and
reported clinker production are summarized in the table below. In 2018, IEF is C again because of the
confidential activity data. At the end of the time-series IEFs are very close to the ones described in the
EU BAT Ref. document (2013).

4.3. Table: Implied emission factors for cement production in Hungary, 2000-2017

2000 2001 2002 2003 2004 2005 2006 2007 2008

IEF (g TSP/t | 599 504 333 198 139 129 128 111 101
clinker)

2009 2010 2011 2012 2013 2014 2015 2016-2018

IEF (g TSP/t 75 80 82 54 51 24 26 C
clinker)

As plant specific data is usually available only from 2002, extrapolation is needed for the years before
2002. Extrapolation is performed in 2014 submission and kept henceforward using data by plant (as
IEF by plant are quite different).

IEF of 2002 is applied for extrapolation for 2000 and 2001 in the case:

- 2002 IEF is higher than T1 emission factor from 2009 EMEP/EEA Guidebook (it is still relevant
because IEFs are also higher than EF in 2016 EMEP/EA Guidebook), or

- documented information is available on the presence of the same abatement option in 2000
than in 2002.
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4.3. Figure: Activity data and implied emission factor in sector 2.A.1 Cement production (2000-
2015)

Activity data

Cement production data is available both from the HCSO and from the individual companies. Also EU
ETS reports of all companies are checked for production data. Latter is used in NFR table as activity
data and for the calculation of IEF consistent with UNFCCC GHG Inventory reporting. Since 2018 activity
data have not been reported.

Uncertainty, recalculations, QA/QC activities and planned improvements

There was no recalculation in the 2020 submission.

Further verification of plant specific data is planned: since LAIR database also contains data about the
filtered TSP, use of these data to verify the efficiency of abatement technology and the plant specific
emissions are possible.

LIME PRODUCTION (NFR SECTOR 2.A.2)

Last update: 11.03.2020.

Reported Emissions: TSP, PM1o, PM,.5, BC
Measured Emissions: TSP, PMy (from 2013)
Methods: T3, T2

Emission factors: T3, T2

Key source: none
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Reporting follows the recommendation of the 2016 EMEP/EEA Guidebook. So, the NOy, SO, and CO
emissions originating from lime production are reported in sector 1.A.2. In sector 2.A.2 only TSP, PMyg
and PM;s and BC emissions are reported. Three lime producing companies of Hungary - which are
included in the time-series - are also covered by IPPC directive, also application of BAT is required.
Since 2013 only two companies exist.

Tier 3 methodology is applied by using facility level data, Tier 2 methodology is applied in all other
cases. Emissions reported to LAIR by the 3 (nowadays 2) lime producing companies of Hungary are
used.

Only TSP data is reported directly for all plants. In 2011 reported PM1o emission turned up in case of
one plant in the LAIR database. For the first two years (2011 and 2012) proportions of measured PMg
and TSP were very low (15% and 40% on the average), then this proportion stabilized around at 50% -
which is the default value in the Guidebook, as well -, so only the measurements after 2012 were taken
into account in the calculations. For the other lime works the original calculation was kept. Besides this
PM emissions are calculated based on TSP/ PM1o/ PM,s/ BC proportion of Tier 2 emission factors of
PMs presented in the following Table (Table 4.4.) that is the same in 2009, 2013 and 2016 versions of
the Guidebook.

4.4. Table: Proportion of size fractions calculated from Tier 2 (controlled) default emission factors

TSP 100.0%
PMao 50.0%
PMz2s 7.5%
BC 3.45%

Please note that in this sector Tier 1 emission factors in 2016 EMEP/EEAGuidebooks do not include
abatement option (uncontrolled process) therefore they are much higher than Tier 3 implied emission
factor. The directly reported plant specific emissions correspond to the Tier 1 emission factor with cc.
90% abatement efficiency.

As plant specific data is usually available only from 2002 a linear extrapolation is used for the years
before 2002.

Lime production data is provided both by the HCSO (for the years until 2013) and from the individual
companies. The latter is used as activity data in NFR table and for the calculation of implied emission
factor consistent with UNFCCC GHG Inventory reporting. Production is declining until 2013 with the
number of lime works. In recent years production fluctuates according to the demand of construction.
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Despite the fact that there are only 2 factories activity data — aggregated production data - are
presented with the permission of the plants in the NFR and and IIR, as well.

Recalculation was made for the 2003-2017 period, because TSP emissions from a calcium hydroxide
plant of one of the companies were not taken into calculation, however it was reported in the LAIR.
An other recalculation was made for 2017 based on reported PM10 data from a new furnace of the
other company, when TSP data were calculated based on the proportion of size fractions calculated
from Tier 2 (controlled) default emission factors.

4.5. Table: Recalculation in lime production

Changes in TSP Changes in TSP

Years emission of lime emission of lime

production in kt production in %
2003 0.00147 5.7
2004 0.00136 5.3
2005 0.00037 0.2
2006 0.00044 0.5
2007 0.00083 2.5
2008 0.00065 2.5
2009 0.00071 7.1
2010 0.00005 0.3
2011 0.00005 0.3
2012 0.00008 1.0
2013 0.00009 0.6
2014 0.00018 1.0
2015 0.00035 1.7
2016 0.00034 1.8
2017 0.00886 41.0
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Last update: 11.03.2020.

Reported Emissions: NMVOC, NHs, TSP, PMo, PM, s BC, HMs
Measured Emissions: NMVOC, TSP

Methods: T1, T2, T3

Emission factors: T1, T2, T3

Key source: Level Pb, Cd; Trend Pb

In this sector only process emissions originating from Glass production are reported.

Flat glass, container glass, other glass (technical), glass wool and mineral wool production are all
present in Hungary, although production is declining. Since disaggregated activity data is available, Tier
2 methodology can be used for estimating process emissions.

Emissions from mineral wool production are reported for the first time in 2015 submission using plant-
specific data as it is available from LAIR.

Also in this subsector combustion related emissions are reported in sector 1.A.2. In sector 2A3 the
following pollutants are reported: NMVOC, NHs, TSP, PMyo, PM55,BC and HMs.

Tier 2 technology specific emission factors of 2013 EMEP/EEA Guidebook are used.

No further abatement efficiency is taken into account due to absence of data. Plant specific emissions
from mineral wool production are available for TSP, NH3 and organic compounds. The sum of organic
compounds is reported as NMVOC while PM emissions are calculated based on TSP/ PM1o/ PM, s/ BC
proportion of Tier 2 emission factors of Glass wool production. Reasons of the high implied emission
factor are still under investigation, clarification will be included in the next submission.

Technology specific, disaggregated activity data is available from HCSO and LAIR database for several
years. Unfortunately more and more data from HCSO is missing from official report due to declining
number of producers.

More detailed data request was sent to HCSO to verify the information from LAIR database. Also glass
manufacturers were asked to declare their used technology and amount of production for the
calculation of GHG inventory. The recalculation of CO, emission did not affected the calculation of air
pollutant, because in most cases T3 - measured emissions have been reported in this inventory for
several years. Activity data are different for the two inventories, because this inventory includes
manufacturing of safety glass and other technical glass, which does not involve CO, emission.

There was no recalculation in the 2020 submission.
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Last update: 11.03.2020.

Reported Emissions: TSP, PMjo and PM; s
Measured Emissions: none

Methods: T1

Emission factors: T1

Key source: Level and trend TSP

Tierl emission factors provided in 2016 EMEP/EEA Guidebook are used.

Activity data is collected from HCSO database and contains the following categories of mining
activities:

- ores
- stones (mostly limestone and dolomite), gypsum
- gravel, sand and clay

- other minerals

- minerals for chemical industry or fertilizer.

In 2018 submission mining of peat was taken out of calculation assuming wet conditions without PM
emission. Also activity data were changed in the 2003-2008 period, because mining of ore was
confidential in HCSO database, however the Mining and Geological Survey of Hungary (former
Hungarian Office for Mining and Geology) published these data, so these data were included in this
submission.

Since there are confidential data is some categories, only aggregated activity data are reported in the
following table.

4.6. Table: Mined amount in Mt of ores and minerals in Hungary (2000-2018)

(Mt)

Year o 0| &| on| < n O | N| ® o) o| A | & o < n | © N ]
o| o| © =] [=) =) o | o o o =1 - e
o| 6| 6| 6| & =1 o | 6| © o o| o o o o o| o o =)
N| N| N| N N ~ N | N| N ~ N | N| N N ~ ~ ~ ~ ~

AD in
2.A.5.a 27 |32 |32 |31 |35 |42 38 |42 | 42 42 34 |29 | 27 | 28 47 45 | 37 39 47

Further verification of activity data is planned.
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Last update: 11.03.2020.

Reported Emissions: TSP, PM1o, PM3 s
Measured Emissions: none

Methods: T1

Emission factors: T1

Key source: Level and trend PMyo, TSP

TSP, PMyo and PM,s are reported using Tier 1 method of 2016 EMEP/EEA Guidebook. The 2016
EMEP/Guidebook requires more detailed activity data compared the previous version in the following
categories:

e residential housing, single- or two family
e residential housing, apartments

e non-residential building

e road construction.

Collection of required information was finished for the 2018 submission.

Detailed annual statistics for residential housing is available from HCSO, but statistics about non-
residential construction is very limited and road construction statistics is not available from this data
source.

In case of residential housing number of completed residential buildings is reported in Yearbook of
Housing Statistics (HCSO, 2000-2016) in 5 types of buildings: family house; group of buildings; multi-
storey, multi-dwelling buildings; building in residenz’ park; housing estate building. In all categories
average useful floor area and duration of construction are also available. Average useful area is taken
into account in case of the family house and group of buildings, for all other categories the affected
area was calculated with default parameters for apartment on building basis (585 m?2/building). The
average duration of construction in Hungary is quite long (700-800 days), especially in case of family
houses, and also economic crisis has an important effect on all construction. Therefore, default
duration length of Guidebook was applied, but affected area was modified with the area of those years
on which the construction was started.

In case of non-residential construction number of new construction permits is available only, also the
buildings’ useful floor space is given in the statistics. Buildings for the following purposes: office,
commercial, educational and health care, lodging and catering; were taken into consideration as
apartment buildings by calculating the affected area. Affected area of all other type of buildings
(“industrial”, “agricultural” and “other” categories) was estimated using 0.8 m? footprint area per m?
utility floor area as it was suggested in the 2016 Guidebook.
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In road construction category only the total length of public road owned by the state is published,
which is a small part of all national roads (state public roads, private roads and roads of local
governments). Therefore, data request was sent to the National Infrastructure Developing Private
Company Limited (NIF; 100% property of the Hungarian State, the ownership rights are controlled by
the Ministry of Transport), which company is responsible for development of public roads and railways
to calculate the total affected area of road construction in each year in the 2000-2016 period. Very
detailed calculation was made by NIF for the whole time-series.

In Hungary duration of infrastructural investments could be as long as 2-3 years. In these cases only
those projects were taken into account where PM might be emitted. The affected area for road
construction was estimated from the length of new road constructed multiplied with the appropriate
width of exposed area of each road construction. Latter depends on the type of action, the topology
and the horizontal and vertical alignment of road; so, the width of road was taken into account with
20, 25, 30, 50 or 60 m. According to the regulations included in contracts of construction entrepreneurs
are bound to minimalize PM emissions both during extensive earthmoving and in case of maintenance
of transport roads.

Activity data for road construction for 2017 and 2018 was estimated using databases of NIF, from
where total length of new roads can be calculated. However, NIF has not sent us detailed road
construction data from 2016 onward. Affected area was estimated using default width of exposed area
from the 2016 Guidebook.

Activity data were reduced significantly using the 2016 Guidelines instead of the 2014 Guidelines. In
specific years (2000, 2006 and 2012) the originally applied and in 2017 submitted activity data were
obtained from CORINE land cover database. According to the 2018 calculations affected area are much
lower than in CORINE land cover databases, while emissions increased significantly. Previously used
method cannot be compared to the actual calculation, where country specific parameters have been
taken into account instead of global average values.

Default PM1, emission factors for uncontrolled PM emissions from all types of construction activities
were applied in the calculations according to the 2016 Guidebook.

Tier 1 method has four parameters which modify the emission factors profoundly.

One of these parameters is the correction factor for soil moisture, where precipitation-
evapotranspiration index should be calculated for each year based on monthly average temperature
and precipitation data. Nationwide average temperature and nationwide average precipitation data
are available from the Hungarian Meteorological Service.

Soil silt content is another very important factor in Tier 1 calculation for all categories. The average silt
content of soils in Hungary was calculated from the Digital Kreybig Soil Information System (Pdsztor et
al., 2012) which is the most detailed nationwide spatial dataset which covers the whole area of
Hungary, using the Hungarian classification of soil texture to keep consistency. In Hungary the particle
size of silt fraction varies between 0.02 and 0.002 mm. The resulted average silt content in Hungary is
22.2%.

106



HUNGARY Informative Inventory Report 1990-2018 IPPU

Default values were kept for parameter of duration of construction in all categories due to the reasons
mentioned at description of activity data and also for the control efficiency factor of applied emission
reduction measures.

Remarkable changes due to methodological changes for the years before 2017 were reported in
previous submissions. As the National Infrastructure Developing Private Company Limited (NIF) has
not sent any data for 2017 and 2018, road construction data were estimated (and recalculated for
2017) based on publicly available data of NIF.

4.3 CHEMICAL INDUSTRY (NFR SECTOR 2.B)

Ammonia, Hydrogen, Nitric acid production and activities classified as Other Chemical Industry are
present in Hungary. Other chemical industry sector (2B10a) includes the following processes:
production of sulfuric acid, chlorine, carbon black, ethylene, propylene, 1.2 diclorethane and
vinilcloride balanced, PE (LD and HD), PP, PVC, Polystyrene, Urea, Ammonium nitrate and other
fertilizers.

No emissions are reported in sector 2.B.10.b — Storage and handling of chemical products since it is
assumed that emissions arising during storage and handling are included in emissions of the specific
subsectors based on statement of the 2016 EMEP/EEA Guidebook.

Different from other subsectors, in the case of chemical industry also combustion emissions are
reported together with process emissions in this sector, where process emissions occur. Combustion
emissions from the section of chemical industry without process emissions are still included in 1A2c.
The reason for this change is the consistency with the allocation required by 2006 IPCC Guidelines.

In this industrial sector many changes have been taking place since 1980 because older factories were
closed down in the 1990’s and significant emission reductions were achieved by the plants still
operating.

In the case of ammonia and nitric acid production directly reported emission data is used. In this case
the quality of the data is verifiable since the same data is reported to E-PRTR, too. Well known company
having IPPC permit (including BAT prescribed) and the abatement technology causing a significant
reduction of NOx and N,O was implemented by the means of a well-documented (partly publicly
available) JI project. Further details are described in chapter 4.3.2 — Nitric acid production.
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Last update: 11.03.2020.

Reported Emissions: NMVOC, NO,, CO, SOy, NH3
Measured Emissions: NOy, CO, SO,, NH3
Methods: T2, T3

Emission factors: T2, T3

In 1990 three ammonia producers were operating in Hungary, at the moment two companies are
working. One of them produces hydrogen (and synthesis gas) within the plant while the other one
acquires hydrogen from a different company.

The strong interannual changes in the time-series of emissions are related to the changes of the
production, e.g. decline in 1992 is caused by the strong decrease of the production, and in addition
one of the tree production sites was also closed.
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4.4. Figure: Emissions and production of ammonia

In 2015 submission time-series have been recalculated as the allocation rules of combustion and
process emissions are slightly changed in 2006 IPCC Guidelines, as it is stated in chapter 1.2.1 of Vol.3.:

“Combustion emissions from fuels obtained directly or indirectly from the feedstock for an IPPU process
will normally be allocated to the part of the source category in which the process occurs.”

Therefore, in the case of ammonia production all emissions from Natural gas use are reported in 2B1
sector in the GHG inventory. In order to remain consistent, we follow the same allocation here. So, in
this sector also combustion emissions are reported. In addition, the natural gas used for hydrogen
production is also reported in the GHG inventory within this sector, so plant specific emissions reported
by hydrogen producers has been included from 2016 submission.
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NMVOC, NOy, CO, NH3 and SOy are reported. The following table summarizes the used factors for each
process.

4.7. Table: Used emission factors in 2.B.1 category

Ammonia Hydrogen
production production
SOx (kt) T3 T3
NOx (kt) T2, T3 T3
CO (kt) T2, T3 T3
NHs (kt) T2, T3 -
NMVOC T2 -

Activity data for Tier 2 emission calculations are available from the HCSO and it is reported also by the
companies for UNFCCC reporting purposes. Measured emissions are obtained from LAIR database.

There was no recalculation in the 2020 submission.

Last update: 11.03.2020.
Reported Emissions: NOy, NH3
Measured Emissions: NOy, NH3
Methods: T3

Emission factors: T3

Key source: Trend NOy

However only NOx emission factor is provided in the EMEP/EEA 2016 Guidebook, also NH3 process

emissions are reported besides NOx based on direct emissions reported by company in the LAIR.

Nitric acid (HNOs) is produced by oxidizing ammonia. The process end gas contains N,O and NOx. In
order to control the emissions, the latter is reduced to nitrogen using natural gas and the carbon
content of the natural gas is released in the form of carbon dioxide.

In this industrial sector many changes have been taking place since 1980. Among the old factories using
obsolete technologies, one was abandoned in 1988, another in 1991, and a third in 1995.
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Between 1996 and 2012 only one plant was operating. Until 2006 two production lines were operated
in this plant — the older one was established in 1975 and used GIAP technology which consists of four
units. These four units represented the major part (about 80%) of the production volume. Emissions
from this process were measured from 2004. The other existing technology represented only 20% and
had been operational since 1984 (combined acid factory producing diluted and concentrated nitric

acid).

Since 1995 several abatement technologies have been introduced. Then, the implementation of a new
and more advanced production technology was started in 2005 in the framework of a UNFCCC joint
implementation project (further information please see below), and it was installed in September
2007. At the same time, the old production lines were closed down. Now a state-of-the-art technology
is used therefore drastic emission reduction was achieved by application of the EnviNOx technology.

In 2012 another plant has been restarted using catalytic abatement technology as well based on its
IPPC permit. However, the latter plant produces significantly lower volumes yet.

In 2018 the activity of nitric acid plants was similar to that of 2017.

Nitric acid plants in Hungary
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4.5. Figure: Nitric acid plants in Hungary (1985-2018)

Tier 3 method is used. Directly reported plant specific data on nitric acid process emissions is applied
from 2007. For earlier years, implied emission factor was extrapolated as it was presented in the

previous submission.

The low implied emission factor for NOx after 2008 is reflecting the state of the art N,O and NOx
abatement technologies implemented by the main nitric acid producer company. The increase of NOy
emission factor from 2011 is due to the restart of the other producer company. The sharp reduction
in the last two years reported emissions from the reopened plant were investigated because the IEFs
were very low. According to the information received from the plant, in August 2015 during the
summer repairs the DeN,O catalyst was removed and during the assembly of the reactor 50% of the
catalysts were replaced by new catalysts. With the new catalysts N,O and also NOx content of the flue
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gas reduced significantly. Further explanations and description of the EnviNOs technology was
presented in the previous submissions.

Activity data is available from the HCSO and it is reported also by the companies for UNFCCC GHG
Inventory reporting purposes.

The dates of introduction of abatement technologies are published at the website of the producer
operating continuously:

http://www.nitrogen.hu/index.php?option=com_content&view=category&layout=blog&id=9&Itemi
d=26

The significant reduction of NOy emission in 2008 is justified by the introduction of EnviNOy technology
by the company hosting the JI project mentioned above.

In 2016 submission it was stated that data for 2014 had been extrapolated using production volume
and the implied emission factor of last year, because the reported plant specific data seemed to be
outlier. Measured emissions were checked, and emissions were corrected for 2013 and 2014 according
to the renewed LAIR database.

The sharp reduction in the last two years reported NOx emissions from the reopened plant were
investigated because the IEFs were very low. The new catalyst has reduced N,O and also NOx emissions.

There was no recalculation in the 2020 submission.

111



HUNGARY Informative Inventory Report 1990-2018 IPPU

4.3.3 OTHER CHEMICAL INDUSTRY (NFR SECTOR 2.B.10.A.)

Last update: 11.03.2020.

Reported Emissions: NOy, NMVOC, SO, NHs, PM; s, PMo, TSP, BC, CO, Hg
Measured Emissions: NOy, SOx, NHs, TSP, CO, Hg

Methods: CS, T2, T3

Emission factors: CS, T2, T3

Key source: Level NMVOC, Hg; Trend NMVOC, NHs, Hg
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4.6. Figure: NMVOC emissions in 2.B.10.a sector

Emissions from several inorganic and organic chemical activities are reported in this sector. The new
allocation described in chapter 4.3.1 Ammonia production above has resulted the inclusion of
combustion emissions and thus the recalculation of time-series in previous submission.

However, the inclusion of combustion emissions did not result a significant change in this sector,
especially not in the case of NMVOC, in which case the category is key as it is possible to see at the
Figure above.

Activities, pollutants and the emission calculation methods used are presented in table below. In
addition, all the combustion emissions are plant-specific data.
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4.8. Table: List of processes and pollutants and emission estimation method used within 2.B.10.a

Other Chemical industry sector

SNAP code. activity

040401 Sulphuric acid

040413 Chlorine

040409 Carbon black

040501 Ethylene

040502 Propylene

040505 1.2 dichloroethane +
vinylchloride (balanced)

040506 Polyethylene Low Density

+ 040507 Polyethylene High
Density

Pollutant

SO«

Hg

NMVOC

NOx

SO«

TSP

PMa2s

PM1o

BC

Cco

NMVOC
NMVOC

NMVOC

NMVOC

TSP

113

Emission factor used
2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR

2005-2017: plant specific
(www.eurochlor.org)

1990-2004: linear interpolation of
the IEF between Tier 2 and 2005
plant specific data

Tier 2

2005-2017: LAIR
1990-2004: LAIR 2005 IEF
2004-2017: LAIR
1990-2003: LAIR 2004 IEF

2005-2017: LAIR
2000-2004: LAIR 2005 IEF

CS: Tier 1 proportion of TSP (for
gaseous fuel in 1.A.2) as a
combined factor for process and
combustion emissions

CS: Tier 1 proportion of TSP (for
gaseous fuel in 1.A.2) as a
combined factor for process and
combustion emissions

CS: Tier 1 proportion of TSP (for
gaseous fuel in 1.A.2) as a
combined factor for process and
combustion emissions

2005-2017: LAIR

1990-2004: LAIR 2006-2013
average IEF

Tier 2
Tier 2

Tier 2
Tier 2 for LD

2005-2017: LAIR
2000-2004: LAIR 2005 IEF


http://www.eurochlor.org/

HUNGARY

040509 Polypropylene

040508 Polyvinylchloride

040511 Polystyrene

Fertilisers

040405 Ammonium nitrate

040408 Urea

Other fertilizers

Informative Inventory Report 1990-2018 IPPU

NMVOC

TSP

NMVOC

TSP

PMz2s

PM1o

NMVOC

TSP

NH3

TSP

NHs

TSP

PMas
PM1o
BC

NHs

TSP
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Tier 2

2005-2017: LAIR
2000-2004: LAIR 2005 IEF
Tier 2-(E-PVC)
2005-2017: LAIR
2000-2004: LAIR 2005 IEF

CS: Tier 1 proportion of TSP (for
gaseous fuel in 1.A.2) as a
combined factor for process and
combustion emissions

CS: Tier 1 proportion of TSP (for
gaseous fuel in 1.A2) as a
combined factor for process and
combustion emissions

Tier 2 (GPPS)
2005-2017: LAIR
2000-2004: LAIR 2005 IEF

2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR Y

2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR Y

2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR Y

2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR Y

Tier 2 proportion to TSP
Tier 2 proportion to TSP
Tier 2

2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR Y

2002-2017: LAIR

1990-2001: linear interpolation of
the IEF between Tier 2 and 2002
LAIR Y
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PM2.s Tier 2 proportion to TSP
PM1o Tier 2 proportion to TSP
BC CS: same as for urea production

1) Extrapolation of fertilizers are performed together as activity data is not yet detailed by
fertilizer type

Please find the detailed description of LAIR database in chapter 1.4 of the IIR.

Emission factors used are included in the Table above. Directly reported emission data is prioritized in
every case it is available and verifiable (usually for TSP and NHs). Default factors are used in other cases
(usually for NMVOC). In LAIR only TSP data is reported, so PM emissions are calculated based on PMy,
PM.sand BC proportion to Tier 2 emission factor of TSP, where available. This is the case by production
of PVC and fertilizers.

As directly reported emissions are available usually only from 2002, extrapolation is needed in order
to complete the time series. Extrapolation is performed in the following ways:

- in the case of TSP (and PMs calculated based on TSP) the earliest and/or highest available implied
emission factor (usually data of year 2002) is used for the calculation of the years before 2002;

- in the case of carbon black SOy and fertilizers NHs, an implied emission factor calculated using a linear
interpolation between the earlier available directly reported data and the Tier 2 emission factor is
used.

- combustion emissions: using production volumes as surrogate data and implied factor of either 2005
or average of 2006-2013 in the case there is no trend.

Activity data is available from the HCSO and in several cases it is reported also by the companies for
UNFCCC GHG Inventory reporting purposes.

Since the coverage of the sector 2.B.10.a is very wide, continuous efforts are needed to explore further
possible emitters in order to improve completeness. However, it should be taken into consideration
that the eventually missing emissions are expected to be non-significant compared to the National
Totals.

There was no recalculation in the 2020 submission.
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4.4 METAL PRODUCTION (NFR SECTOR 2.C)

Last update: 11.03.2020.

Reported Emissions: TSP, PM1o, PM3s, BC, Pb, Cu, Zn, NMVOC, Cd, Hg, As, Cr, Ni, Se, PCB, PCDD/F,
HCB

Measured Emissions: TSP, Pb, Cu, Zn, PCDD/F

Methods: T1, CS, T3

Emission factors: T1, CS, T3

Key source: Level Hg,; Trend PM1o, PM,s, TSP, Hg, PCDD/F

In this sector only process emissions from Iron and steel production are reported and NOy, SOy and CO
are reported entirely in sector 1A as it is suggested by the 2016 EMEP/EEA Guidebook. Emissions from
combustion during production of Iron and steel are reported in sector 1A2a. Combustion emissions
from production of coke are reported in 1A2b and fugitive emissions arising during production of coke
are reported in sector 1B1b.

In Hungary both pigiron and steel are produced and both basic oxygen furnace and electric arc furnace
technologies are present.

Tier 3 method, i.e. direct emissions reported by companies are used in the case of TSP, Pb, Cu and Zn.
PM emissions are calculated based on PMjo, PM,5, BC proportion to TSP of Tier 1 emission factors. As
directly reported emission data in LAIR database is available only from 2002, extrapolation is applied
by using IEF of year 2002 or the average of 2002-2003 or Tier 1 EF, whichever is the higher. Please find
the implied emission factors in the following table.

4.9. Table: Comparison of Tier 1 and Tier 3 emission factors used for extrapolation for the years
before 2002

IEF applied for the years

Tier 1 EF before 2002 source of the IEF
g/Mg steel
TSP 300 1372
PM1o 180 823 average of 2002-2003
PMas 140 640 LAIR
BC 0,36% of PM25=0.5 2.3
Pb 4.6 4.92 2002 LAIR
Cu 0.07 0.28 2002 LAIR
Zn 4 4.00 Tier 1
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PCDD/F emissions are reported using E-PRTR data. As E-PRTR data is available usually only for year x-
3, IEF of the year x-3 and activity data of year x-2 is used. Although the use of E-PRTR data results
higher emission of PCDD/F than the use of Tier 1 default factor, former is applied to ensure consistency
with E-PRTR reporting. It seems that emission factor from UNEP Toolkit 2005 was used to calculate
PCDD/F emissions for E-PRTR reporting purposes.

All other emissions (namely NMVOC, Cd, Hg, As, Cr, Ni, Se, and PCB) are estimated based on Tier 1
default factor of the 2016 EMEP/EEA Guidebook. A higher Tier methodology for the calculation of Cd
and Hg emissions will be developed for the next submission.

The use of default factors for Total 1-4 PAHs emissions would result an unreasonable vast value and
no directly reported data is available either, therefore no emissions are reported.

Activity data is available from the HCSO and it is reported also by the companies for UNFCCC reporting
purposes.
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4.7. Figure: Production of steel in Hungary and comparison of PM;, time series calculated with T1
and T3 method

Emission increased for almost all air pollutant (except for PCDD/F) in iron and steel industry subsector
in 2017, where the favourable EU export market situation and competitiveness of Dunaferr Zrt. in this
market resulted from the efficiency improvement measures taken by the company between 2014 and
2016.

Recalculation of TSP, PM1o, PM35 and BC emissions was made from the year 2009 onwards because
next to its point sources, one of the companies reported diffuse TSP emissions in the LAIR from 2014.
Based on reported activity data of the 2014-2017 period, an extrapolation was made back to the year
20009.
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Last update: 11.03.2020.

Reported Emissions: TSP, PM1o, PM> s, PCDD/F, heavy metals
Measured Emissions: PCDD/F

Methods: T2, T3

Emission factors: T2, T3

Process emissions from primary and secondary metal production are reported within this sector. Since
2006 there is no primary aluminium production in Hungary. However alumina production is present in
the country, these process emissions are not estimated due to absence of emission factors or directly
reported emissions except for PCDD/F emissions. Combustion emissions of production of alumina are
included in sector 1A.

The following pollutants are reported in this sector:

Secondary aluminium: TSP, PM;o, PM, s, PCDD/F, heavy metals.

HCB emissions are not estimated due to the poor information available. The emissions of these
pollutants are not reported directly by the companies. The use of default factors presented in the 2009
EMEP/EEA Guidebook would result incredibly high emissions. E.g. in aluminium production it would
mean a 2000 time higher emission than the whole EU 27. Also the relevant chapter of the 2009
EMEP/EEA Guidebook (2.Description of sources) does not provide description of HCB, HCH and PCB
sources within the process.

A deeper research after the source of the emission factors presented in the 2009 EMEP/EEA Guidebook
have shown that neither the BREF on Non-ferrous Metals Industries (Integrated Pollution Prevention
and Control (IPPC) Reference Document on Best Available Techniques in the Non Ferrous Metals
Industries. December 2001 - http://eippcb.jrc.es/reference/BREF/nfm bref 1201.pdf ) nor the
reference mentioned in the 2009 EMEP/EEA Guidebook (Theloke et al. (2008)) does not explicitly
mention this emissions factors (and emissions).

The 2009 EMEP/EEA Guidebook also states: “For secondary aluminium production, only particulate
emissions are relevant for the process part.” (2.C.3 Aluminium production Chapter 3.3.2.3). So, we
have decided to report these emissions as not estimated yet since these industrial activities are anyway
not significant in Hungary and these pollutants are not strictly mandatory to report.

Unfortunately, these factors are not changed in the new version of the Guidebook.

Tier 2 default emission factors for secondary aluminium production are used for TSP. PM1,, PM;s, BC
and for process NOy, SOy, TSP, PMs and PAH emissions from primary aluminium production E-PRTR
data is used for PCDD/F.

Heavy metals reported are the directly reported data by the secondary aluminium processing facilities.
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Activity data is available from HCSO.

In addition, search for emission data or emission factors for the inclusion of process emissions of
alumina production together with activity data before 2003 would be needed as well.

There was no recalculation in the 2020 submission.

Last update: 11.03.2020.

Reported Emissions: TSP, PM1o, PM3s, BC, Pb, Cd, Hg, Zn, As, Cu, Ni, PCB, PCDD/F, SOy
Measured Emissions: none

Methods: T1

Emission factors: T1

Key source: none

Only process emissions from secondary metal production are reported within these sectors using
default Tier 1 emission factors of the 2016 EMEP/EEA Guidebook.

Secondary copper: TSP, PM1o, PM, s, BC, Pb, Cd, As, Cu, Ni, PCDD/F.
Secondary zinc: TSP, PMyo, PM, s, BC, Pb, Cd, Hg, Zn, PCB, PCDD/F, SOx

However, the companies processing non-ferrous metals (secondary production) in Hungary are
reporting to LAIR but not all the substances where default EF is provided in the EMEP/EEA Guidebook
(e.g. no reporting of PCDD/F, PCB, HCB, etc.). It might be the case that there is no emission at all from
certain pollutants but in the absence of detailed information we have used default factors. So, the
results are probably a very conservative overestimation of several substances.

SO, emissions from secondary zinc production have been calculated from 1990 using Tier 1
methodology and default Tier 1 emission factor of the 2016 EMEP/EEA Guidebook. However, further
investigation is needed concerning the overestimation of several substances mentioned in the
previous paragraph.

In case of copper production PM10, Pb and As emission factor was changed in the guidebooks. In this
submission emissions of these pollutant were recalculated according to Tier 2 (secondary production)
methodology of the 2016 Guidebook. No abatement efficiency is taken into account neither of the
reported pollutant due to absence of data.
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There are significant changes between the EFs of 2009, 2013 and 2016 versions of the EMEP/EEA
Guidebook in 2A6 Zinc production sector. As emission factors in the new guidebooks for unabated and
current technology differ extremely. In this submission Tier 2 emission factors - valid for EU-28 current
tech. level - from 2016 Guidebook were used. It was assumed that all installations in the EU must
achieve the required standard of BAT Ref. Document. Investigating the reported abatement efficiency
of selected non-ferrous metal producers in the LAIR database this assumption seems reasonable.
Before 2004 the old calculation was kept, because Hungary became part of the EU in this year. In
addition, uncertainty of all emissions before 2008 is very high in this category, because activity data is
not available from the HCSO, for years before 2008 they were extrapolated with fuel consumption of
non-ferrous metal producers as surrogate data.
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4.8. Figure: Comparison of emissions for PM1o and Pb calculated using EMEP/EEA 2009(old GB09), 2013
(new GB13) and 2016 versions from 2C6 Zink Production (secondary)

Activity data

Activity data is available from HCSO. Due to confidentiality problems activity data were reported in
aggregated way as secondary zinc and copper production.

Uncertainty, recalculations, QA/QC activities and planned improvements

SO, emissions from secondary zinc production have been calculated and provided for every year from
1990.

444 OTHER METAL PRODUCTION (NFR SECTOR 2.C.7.C)

120



HUNGARY Informative Inventory Report 1990-2018 IPPU

Last update: 11.03.2020.
Reported Emissions: Zn
Measured Emissions: Zn
Methods: T3

Emission factors: T3

Significant amount of zinc emissions are reported to the E-PRTR database from coating of metals and
casting. However, the database is incomplete, there are years where no emissions were reported. To
have complete and consistent time-series emission reports from coating (galvanizing) and casting were
collected from LAIR database. Zinc emission from these sources is reported first time in the 2018
submission.

NMVOC emissions are reported using directly reported data from LAIR, where no activity data is
reported.

Activity data is created using the volume index of coting of metals from HCSO database.

Emissions of other pollutant of these sources will be included when complete time-series will be
available.

There was no recalculation in the 2020 submission.
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4.5 PRODUCT USES (NFR SECTOR 2D)

The main difficulty in this sector is to gather activity data, since mostly consumption data is needed of
a wide range of products that is usually not directly available from statistics. This is why several
assumptions and estimation are needed which increases the uncertainty of the emissions reported.
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Figure 4.9 NMVOC emissions of product uses

451 DOMESTIC SOLVENT USE (NFR SECTOR 2.D.3.A)

Last update: 14.03.2020.

Reported Emissions: NMVOC, Hg
Measured Emissions: none
Methods: T1

Emission factors: T1

Key source: Level and trend NMVOC

The coverage of this sector is defined in 2016 EMEP/EEA Guidebook as follows:

“NMVOCs are used in a large number of products sold for use by the public. These can be divided into
a number of categories.

- Cosmetics and toiletries: Products for the maintenance or improvement of personal appearance,
health or hygiene;

- Household products: Products used to maintain or improve the appearance of household durables.
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- Construction/DIY: Products used to improve the appearance or the structure of buildings such as
adhesives and paint remover. This sector would also normally include coatings; however these fall
outside the scope of this section and will be omitted.

- Car care products: Products used for improving the appearance of vehicles to maintain vehicles or

winter products such as antifreeze.”

“NMVOCs are mainly present in consumer products as solvents. In aerosols, NMVOCs such as butane
and propane are also used as propellants. Propellants generally act as solvents as well”. ...”Emissions
occur due to the evaporation of NMVOCs contained in the products during their use”. ...” There are only
limited data available on the NMVOC species present in consumer products. ....”

Please note that “this section does not include the use of decorative paints”, it is included in sector
2D3d Coating applications.

The 2016 EMEP/EEA Guidebook uses defaults calculated from inventories of western European
countries with detailed data on product uses which was then extrapolated for other groups of
countries. NMVOC emissions from residential use of solvents are reported using the per capita default
emission factor provided in the 2016 EMEP/EEA.

The TERT noted in 2018 review that for Hg from 2D3a Domestic solvent use including fungicides
Hungary reported “NA” in the NFR tables. Mercury emission from fluorescent tube or bulb is
included using Tier 1 default emission factor.

During the 2017 review the TERT recommended to use Tier 2 method, because this category is key
category for all years. The use of the original Tier 2 emission factors would require consumption data
of very wide range of products as activity data, which is not available. The lowest Tier 2 EF value from
the 95% confidence interval for each category from table 3.5 in 2016 EMEP/EEA Guidebook, i.e. 1.269
kg/capita is used. In the Guidebook special case of Tier 2a refers to ESIG paper where it is clear that
Hungary has the lowest per capita emission (1.4 kg/kapita) among EU 27 — the factors are between 1.9
and 9.0 kg/capita for other countries.

However, the TERT in the 2018 review noted that the rationale for choosing this lower value was not
included in the IIR and that no information was provided on the investigations for improvements (e.g.
collecting information on consumption habits) in the IIR. The TERT asked Hungary A) to include the
rationale for choosing the lower value of the 95% confidence interval of the Tier 2 EF, B) to provide
information on efforts for further improvements.

Cosmetics Europe with the support of Risk & Policy Analysts Ltd published a report about a
comprehensive evaluation of the socio-economic contribution made by the European cosmetics
industry covering the EU-28 plus Norway and Switzerland (Socio-Economic Contribution of the
European Cosmetics Industry, 2018). From this report it is clear that Hungarian consumers spend on
cosmetics much less than average in EU-28 per year (Figure 4.10).
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40,000

Europe [EU30)

Figure 4.10 Per Capita Consumption of Cosmetics (2017) (€, RSP basis). Source: Cosmetics Europe,
2018

Mercury emission is calculated using Tier 1 default emission factor.

Population data provided by HCSO is used.

During the 2017 review data request was sent to HCSO to provide consumption (or production, import
and export) data in the appropriate source categories. There are no available data according to the
statement of HSCO.

The only available dataset (production, import and export) is about hair sprays, but the time-series is
very short, between 1999 and 2005. Also, there are statistics from paint thinners and removers, but
these categories include residential and industrial “consumption”, as well, which cannot be separated.

Further investigation is planned to improve both Hg and NMVOC emissions in this category.
Development of a higher Tier methodology needs serious investigations of possible data sources.

There was no recalculation in the 2020 submission.
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Last update: 14.03.2020

Reported Emissions: NMVOC, TSP, PM1o, PM, 5, BC
Measured Emissions: TSP

Methods: T2, T3

Emission factors: T2, T3

NMVOC is reported using Tier 1 method. In the 2015 submission, time series of TSP and PMs had been
recalculated using the Tier 3 method, i.e. direct emissions reported by companies. In the LAIR system
hot mix asphalt plants are reporting TSP. PM emissions are calculated based on PMio, PM2s and BC
proportion to TSP of Tier 1 emission factors. As directly reported emission data in the LAIR database is
available only from 2002, extrapolation is applied by using IEF of year 2002, as the trend of implied
emission factors is decreasing over time.

Tier 1 EFs provided in the 2019 EMEP/EEA Guidebook are used for NMVOC, and the proportion of
PMjio, PM2sand BC to TSP from the Guidebook Tier 1 factors. These are the same as in the earlier
version of the Guidebook. Total TSP emission of the category is retrieved from LAIR database.

Total Production of Hot Mix Asphalt in Hungary published by EAPA (European Asphalt Pavement
Association: www.eapa.org) is used as activity data for the extrapolation before 2002 and for NMVOC
calculation.

TSP (PMs and BC as well) emissions of the beginning of 2000s are significantly higher (also IEF is very
high for 2002). Reported values were checked. These high values seem to be realistic as the emitters
had to pay environmental penalty according to these reported emissions. Some of the emitters were
also closed down in few years because they could not meet the environmental requirements.

There was no recalculation in the 2020 submission.
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Last update: 14.03.2020

Reported Emissions: NMVOC, CO, TSP, PMio, PM, 5, BC
Measured Emissions: none

Methods: T1

Emission factors: T1

NMVOC, CO and TSP emissions are reported as it is required by the 2019 EMEP/EEA Guidebook using
Tier 1 emission factors and activity data from HCSO. Emission factors haven’t changed compared to
the old version of the Guidebook. Emission from this sector are not significant, all of the pollutants are
generally below 0.1 Gg.

Unfortunately, there are very few data available on production asphalt roofing material. The data used
in this sector is provided by HCSO, however unfortunately it is consistent only for the years 2007-2010.
Therefore, extrapolation is used for other years using volume index of “other mineral products” as
surrogate data for the years 2011-2014. Since 2015 activity data from HCSO has been given in m?
instead of tons, so data should be converted which increases the uncertainty of the calculation.

There was no recalculation in the 2020 submission.

Last update: 14.03.2020
Reported Emissions: NMVOC
Measured Emissions: none
Methods: T1

Emission factors: CS

Key source: Level NMVOC

In this sector NMVOC emission from the use of several types of paints (including solvents) is reported.

In 2018 investigation was started to use higher Tier method and because Tier 1 method could not
reflect changes in components of paints, especially the NMVOC contents controlled by the Directive
2004/42/CE of the European Parliament and of the Council. The effect of the above mentioned
directive was significant, because the emission from coating application subcategory was reduced.
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4.11. Figure: Emission of NMVOC from 2.D.3.d between 1990 and 2018

Calculations based on the amount of imported, exported and producted coatings. Data about content
of NMVOC in paints is available for all the 3 types of paints. Between 1990 and 2006 amount of applied
paint (imported-exported+producted) by types was multiplied by the values of NMVOC content by the
appropriate type. After 2006, emission was taken into account as the quantity of NMVOC content of
applied paints are reported by manufacturers or by first starters. The reporting is regulatory for those
companies that manufacture or target more than 100 kg NMVOC content paints.

Hungary has used country specific values to give the emission from this activity, so Tier 2 methodology
was used. According to this approache, quantity of emitted NMVOC is the same amount as the NMVOC
content of the applied paints.

Quantity of producted paints in Hungary is available for the whole time series and the exported and
imported quantities are available only between 1992 and 2018. For years 1990 and 1991 the same
values were used as in 1992. Production data from HCSO PRODCOM (in Hungarian: ITO) categorization
and trade data from HCSO — Eurostat Combined Nomenclature categorization was used. Activity data
of applied paint is calculated as apparent consumption (e.g. import-export+production) until 2006,
after 2007 Hungary has exact consumption data about the amount of applied paint (and about the
paint’s NMVOC content) according to the commitments of 2004/42/EK.

The amount of exported, imported and producted paints have revised since last submission because
of the correction of allocation of paint types (water-borne coating, solvent-borne coating, oil-colors).
According to an expert judgment NMVOC content of paints are the following in Hungary:

127



HUNGARY Informative Inventory Report 1990-2018 IPPU

4.10. Table: NMVOC content of several types of paints

Paint type NMVOC content (%)
water-borne coating 6
solvent-borne coating 50
oil-colors 25

In response to the TERT's recommendation emission from Coating application was recalculated in this
submission.

The following table summarizes the changes in this sector.

4.11. Table: Changes in NMVOC emissions in 2.D.3.d sector due to the recalculation
difference between 2020

Submission Submission .
2019 (kt) 2020 (kt) and 2019(7(1:;om|sswns
1990 32,0 35,6 3,5
1991 25,2 27,3 2,1
1992 26,8 29,9 3,2
1993 25,8 24,1 -1,7
1994 27,5 25,1 -2,3
1995 26,2 22,8 -3,4
1996 26,7 20,4 -6,4
1997 26,7 20,7 -6,0
1998 26,7 22,0 -4,7
1999 25,6 23,2 -2,4
2000 26,8 23,7 -3,1
2001 25,1 21,9 -3,2
2002 24,5 21,9 -2,6
2003 24,4 21,5 -2,9
2004 24,2 21,1 -3,0
2005 14,8 22,3 7,6
2006 13,0 21,5 8,4
2007 14,5 10,1 -4,3
2008 15,8 8,8 -7,0
2009 12,1 6,6 -5,5
2010 11,3 4,4 -6,9
2011 12,1 4,8 -7,3
2012 12,8 4,7 -8,1
2013 14,8 4,7 -10,1
2014 15,5 4,9 -10,6
2015 17,1 5,7 -11,4
2016 15,7 7,8 -7,9
2017 17,3 6,7 -10,6
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Last update: 14.03.2020.
Reported Emissions: NMVOC
Measured Emissions: NMVOC
Methods: T3

Emission factors: T3

NMVOC emissions are reported using directly reported data from LAIR, where no activity data is
reported. Therefore, no implied emission factor has been expressed.

There was no recalculation in the 2020 submission.

Last update: 11.03.2020.
Reported Emissions: NMVOC
Measured Emissions: none
Methods: T2

Emission factors: CS

From the 2020 submission, NMVOC emissions from dry cleaning are reported using Tier 2 approach
based on technology-dependent emission factors and the quantity of material cleaned. Activity data
are available from the year 2004, for earlier years an extrapolation was made based on an estimated
factor of emission per capita using population data.

According to the 2019 EMEP/EEA Guidebook, a number of add-on technologies exist that are aimed
at reducing the emissions of specific pollutants. The resulting emissions can be calculated by
replacing the technology-specific emission factor with an abated emission factor as given in the
formula:

EFtechnalogyabated = (l'ﬂabatement) X EFtechnoIogyunabated

The unabated emission factor for NMVOC is 177 g/kg textiles cleaned (2019 EMEP/EEA Guidebook,
Chapter 2.D.3.f, Table 3-2), while the abatement efficiency (7jabatemens) Was calculated based on the
analysis of the available technology data in Hungary. Activity data (quantity of material cleaned) is
reported by the companies to the LAIR system, while technology data are partly available. The
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estimated abatement efficiency for Hungary is approximately 88 % . Further investigation is needed
on technology data.

Activity data from 2004 is the quantity of material cleaned reported by the companies to the LAIR
system. For earlier years an extrapolation was made based on an estimated factor of emission per
capita using population data. Data on population is available from HCSO.

Further investigation of the country-specific emission factor is planned.

Recalculation was made for every year in the 2020 submission.
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Last update: 14.03.2020

Reported Emissions: NMVOC, benzo(a)pyrene
Measured Emissions: NMVOC

Methods: T2, T3

Emission factors: T2, T3

Key source: Level and trend NMVOC

In spite of the name of the sector not exclusively chemical products has been reported here, but also
shoes and production of foams based on suggestion of EMEP/EEA Guidebooks.

Although there are several potential sources included in the Guidebook, the estimation of emissions
in this sector contains solely where both default emission factor and required activity data is available.
Unfortunately, the availability of production (or consumption) data of these special products is poor.

The activity reported at the moment is manufacture of shoes, processing of polyurethane and
polystyrene foams, manufacture of paint and glues (ink is not manufactured in Hungary), manufacture
of pharmaceutical products and asphalt blowing.

The 2019 EMEP/EEA Guidebook provides an emission factor for chemical products manufacture where
the unit of measure is g/kg solvents used. Unfortunately, the amount of the solvents used is not known
in addition it is probably confidential information specific for every manufacturer, technology and
process. So, it was not possible to use the default emission factor. However, in LAIR the emissions of
several organic compounds are reported by the pharmaceutical products manufacturers. Due to
absence of other methodology this data was aggregated and inserted within this sector.

Emission from asphalt blowing was not accounted until recent submission because of the high value
of emission factor for PAH. The emission factor for PAH was replaced in the 2019 EMEP/EEA
Guidebook and it seems to be more correct than the previous in 2016 Guidebook. Emission of
benzo(a)pyrene is appearing only between 1990 and 2002, because gases are treated with afterburner
since 2002.

According to the expert of one of the plant where this activity takes place the efficiency of afterburner
is 100%. So emission of PAH was not appeared after 2002 in this category.

Tier 2 default emission factor of 0.045 kg NMVOC/pair of shoes; 60 g NMVOC /kg polystyrene foam
processed and 120 g/kg polyurethane foam processed; 11 g NMVOC/kg paint and glues manufactured
and 2.55 g/Mg asphalt are used in addition to directly reported emission data from manufacturers of
pharmaceutical products.

Production data of shoes and of paints and glues are available from HCSO. Foam processed is
calculated using import, export and production data from EUROStat Combined Nomenclature trade
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data. Production of asphalt (in tonne) is available directly from the manufacturer between 1990 and
2018.

- Activity data for manufacture paints and glues was revised.

Emission from asphalt blowing was taken into account in this submission.

Last update: 14.03.2020

Reported Emissions: NMVOC
Measured Emissions: none
Methods: T1

Emission factors: T1

Key source: Level and trend NMVOC

NMVOC emissions are reported based on Tier 1 method yet.

2019 EMEP/EEA Guidebook Tier 1 emissions factor (500 g/ kg ink applied) has been used.

Printing ink applied was calculated as apparent consumption, e.g. import-export+production, Trade
data from HCSO — EUROStat Combined Nomenclature categorization (code 3215) was used. Printing
inks production data is the time-series of Prodcom Code 203 024.

Data from HCSO is available only from 2003. In order to complete the time series, linear extrapolation
was used for earlier years (using 2003-2014 time-series) as the trend of the time series after 2003
seems to be quite constant as it is possible to observe on the following Figure.
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4.12. Figure: Trend of apparent consumption of printing inks between 2003 and 2014

In 2018 investigation was started to use higher Tier method and because Tier 1 method could not
reflect changes in technologies, however printing is a fast-developing industrial sector. LAIR database
collects VOC balance data for those installation which falls within the scope of the directive
2010/75/EU of the European Parliament and of the Council. In this case only large installations are
covered by this regulation, therefore data obtained from LAIR database cannot be used directly.
Further investigation is planned to improve the calculation with available addition information from
the LAIR database for submission 2021.

Last update: 14.03.2020
Reported Emissions: NMVOC
Measured Emissions: none
Methods: T3

Emission factors: T3

This was a new source category in the 2019 submission and it was created to include emissions from
“fat, edible and non-edible oil extraction”. Hungary was the largest sunflower oil producer in the EU in
2017 (according to statistics of FEDIOL) and it was known that the largest plant in Hungary use solvents
for oil extraction. Also, oil producers fall within the scope of the directive 2010/75/EU of the European
Parliament and of the Council, so VOC balance and direct emissions are reported to the LAIR database
from 2002. For years before 2002 emissions were calculated using oil seed production knowing the
typical industrial consumption rate and applied abatement technologies.

Figure below shows activity data and NMVOC emissions of this source category.
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4.13. Figure: Oil seed processed and NMVOC emissions (1990-2018)

Emission factor

Tier 3 measured emissions were taken into account for years between 2002 and 2017. Before that
period implied emission factors and information about abatement technologies were used in the
calculations.

Activity data

Tier 3 measured emissions were taken into account for years between 2002 and 2017. Before that
period data of oil seed production and rate of its industrial processing were used obtained from
HCSO.

OTHER PRODUCT USE (NFR SECTOR 2.G)

Last update: 14.03.2020

Reported Emissions: NOy, CO, SO,, NH3, NMVOC, TSP, PM1o, PM;s, BC, Cd, Ni, Zn, Cu, As, Cr, Hg, Pb,
PCDD/F, PAHs

Measured Emissions: none

Methods: T2

Emission factors: T2

Key source: Level and trend Cd

Activities are reported within this sector in Hungary are the tobacco consumption and use of fireworks.
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Emission factor

Tier 2 default emission factors for all pollutants are used from 2019 EMEP/EEA Guidebook.

Activity data

Tobacco combustion:

Production, import and export data of tobacco is published by HCSO. Two assumptions are made:
- Consumption of tobacco of a given year = Production-export+import;

- 1 piece of cigarette is 1g.

Use of fireworks:

Using the quantity of manufactured, imported and exported firework for these 2 years we can provide
a first estimation of emissions. For these two years, the activity data would be 535 and 679 tonne,
respectively. By applying the Tier2 methodology from the 2019 EMEP/EEA Guidebook,

In response to a recommendation of TERT, submission 2020 includes the emission from use of
fireworks. As database use of fireworks in Hungary is incomplete (only available for the years 2003 and
2004), to give an estimation for emission of pollutants from this category, calculation was made with
the following assumptions. First of all, for those years when quantity of imported, exported and
manufactured products are available, the quantity of export and production is quite the same. The
quantity of exported fireworks are in the same order of magnitude as compared to the quantity of
manufactured fireworks. Therefore those years, when trade of these products and also production
data is available, the activity data is calculated with the equation of import-export+ production. In that
case if database is incomplete, the quantity of imported product is the activity data, moreover for
some years Hungary was used interpolation method for compsumption.

For 1990 and 1991 imported data is not available, so the emissions are estimated from 1992.
The following table includes the consumption of fireworks in Hungary (activity data).

4.12. Table: Consumption of fireworks in Hungary between 1990 and 2018

Consumption Consumption
(tonne) (tonne)

1990 3.5 2005 695.0
1991 35 2006 711.3
1992 35 2007 727.7
1993 12.9 2008 838.0
1994 15.3 2009 5225
1995 6.0 2010 564.4
1996 34.5 2011 606.4
1997 9.0 2012 648.3
1998 415 2013 690.3
1999 82.5 2014 732.2
2000 143.9 2015 774.2
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2001 207.4 2016 816.1
2002 187.3 2017 858.1
2003 535.1 2018 900.0
2004 678.6

During the 2019 review the TERT notes with reference to category 2G that there may be an

underestimate of emissions, so Hungary was made an effort to give the emission from use of fireworks.
Emission from use of fireworks is not calculated until the 2019 submission because of lack of activity
data. Using the quantity of manufactured, imported and exported firework for these 2 years we can
provide a first estimation of emissions by applying the emission factors of Tier2 methodology from
2019 EMEP/EEA Guidebook.

Last update: 14.03.2020

Reported Emissions: NMVOC, TSP, PM1q, PM,5, BC
Measured Emissions: none

Methods: T2

Emission factors: T2

Process emissions of NMVOC, TSP, PM1p and PM,.s and BC from Paper and Pulp Industry are reported
using Tier 2 method. NO,, CO, SO« emissions are reported in sector 1A2, based on the general
recommendation of the Guidebook.

Due to the limited number of paper producer companies of Hungary, the use of directly reported
emission data in LAIR would have also been possible. On one hand the completeness was not
satisfactory neither in the number of reporting companies nor the pollutants reported; on the other
hand, combustion emissions were not separable from process emission in this case. In addition, the
estimation using default factors seem to be quite realistic, since Tier 2 factors provided in the 2016
EMEP/EEA Guidebook are derived from BAT-BREF document including scrubber and electrostatic
precipitator abatement technology, which is probably the case by the most paper and pulp producer
facilities in Hungary.

Tier 2 default emission factors of the 2019 EMEP/EEA Guidebook for Kraft process are used, as this is
the most common technology. The emission factors are the same as for Tier 1 methodology and as in
the earlier version of the Guidebook. No further abatement efficiency is taken into account due to
absence of data.
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Activity data on Pulp for paper of Food and Agricultural Organization Statistics Division (FAOStat) is
used. Between 2016 and 2018 activity data could be found in the E-PRTR reports and are more accurate
(not rounded to 1000 tonnes as they are in the FAO statistics), so the source of activity data is now the
LAIR database.

Due to the limited number of paper producer companies of Hungary, the use of directly reported
emission data would be an improvement. The use of this data is not yet feasible because combustion
emissions are not separated from process emission in LAIR in this case.

Last update: 14.03.2020
Reported Emissions: NMVOC
Measured Emissions: none
Methods: T2

Emission factors: T2

Key source: Level NMVOC

NMVOC emissions are reported in this category, using Tier 2 method. Combustion emissions arising
during production of food and drinks are reported in category 1.A.2.e.

Tier 2 default emission factors from 2019 EMEP/EEA Guidebook are used for the production of bread
(Europe), sugar, coffee roasting, wine, champagne, beer and spirits. No abatement efficiency is taken
into account due to absence of data.

Activity data is available from HCSO database. Prodcom codes (ITO Code in Hungarian) and detailed
time series of the activity data used is presented in Table 4.5.3.

Further verification and eventual consolidation of time series of the activity data would be needed due
to the inconsistencies and code changes in production statistics.
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4.13. Table: Activity data and NMVOC emissions in 2.H.2 Food production subsector

PRODCOM
2012 Code
NMVOC
T2 EF
(kg/hl or
t)

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

107111
000 055

4.5

Bread

t
673000
587000
485000
384000
336000
293000
283873
284232
285111
381689
334713
356073
346754
344977
367219
351129
327165
295198
334485
326563
332969
352515
358284
476442
495616
465832
326359
316434
319529

108110
000 055

10

Sugar

t
512334
605475
399192
392883
439348
479690
555538
487174
439421
438277
280466
443447
352201
258600
493440
517049
357282
223092
65874
139873
122723
158585
136902
177152
154123
136637
165003
148275
115880

108311
000 055

0.55

Coffee
roasting

t
17600
17400
16900
13600
15800
13700
25600
28300
21000
26100
27289
53477
30084
27450
23364
12087
11535
11570
11272
10617
10896
9036
9452
8393
2675
1977
1728
4259
3859

110212
000 703

0.08

Wine of
grape
h
1691920
1027670
1179460
1089380
1086830
992300
946520
809790
1074760
2220040
2137270
2252820
1961180
2189740
2095440
1984380
1700070
1715950
1765390
1741680
1074300
1201860
1665720
1884850
1820300
2344330
2012050
2237030
2712780

138

110211 000
703

0.035

Champagne
white wine

h
284980
178900
300400
358780
324960
296150
284840
198050
217100
195820
220390
209080
236020
195320
130350
172680
190860
199450
178560
210430
209390
157200
241300
180790
244420
219440
203790
180680
196470

110510
000 703

0.035

Beer

h
9917830
9569500
9161870
7877330
8081850
7697440
7270440
6973180
7163970
6995860
7194280
7141920
7275280
7245110
6292000
6627630
7208200
7565700
7050340
6512130
6163570
6453280
6387650
5999990
5946360
5817700
6075130
6135930
5885480

110110
000 271

15

Spirits

abs hl
180182
158236
128513
160994
193474
225955
258436
121917
122648
156230
153674
204778
149659
161340
177036
153674
170831
125568
206603
202952
217758
202780
202663
157804
161713
170688
193002
162561
162562

IPPU

NMVOC
emitted

Gg
11.36
11.50
8.54
8.45
9.20
9.87
11.06
8.31
7.87
8.89
7.06
9.58
7.76
7.01
9.65
9.46
8.01
5.86
5.66
6.29
6.31
6.55
6.39
6.65
6.56
6.42
6.40
5.75
5.47
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4.5.12. WOOD PROCESSING (NFR SECTOR 2.1)

Last update: 14.03.2020
Reported Emissions: TSP
Measured Emissions: none
Methods: T1

Emission factors: T1

Wood processing is only important for particulate emissions. This subcategory includes mainly the
manufacture of plywood, fibreboard, chipboard, pallet and sawn timber products.

It is only a minor source of emissions and not a key category, thus Tierl default approach suggested
by EMEP/EEA air pollutant emission inventory guidebook 2019 was applied. So, the activity data is the
mass of wood products processed.

Emission factor

According to the 2019 EMEP/EEA Guidebook, 1 kg TSP/Mg wood product was used as emission factor.

Activity data

Activity data for wood production have been taken from HCSO database.
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4.14. Figure: Wood production and TSP emission from NFR 2.1 categorgy

Uncertainty, recalculations, QA/QC activities and planned improvements

None.

4.5.13. CONSUMPTION OF POPS AND HEAVY METALS (NFR SECTOR 2.K)
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Last update: 14.03.2020
Reported Emissions: Hg
Measured Emissions: none
Methods: T1

Emission factors: T1

Key source: Level and trend Hg

The use of PCBs in open systems was banned by OECD in 1970s. Hungary was not produced PCB and
consumption of PCBs from import was stopped in 1980s. From the beginning of 1990s only insignificant
(1-2 kg) amount was used. PCB contained oils have not been filled into Hungarian produced electrical
equipment since 1984.

Mercury emission arise mainly from the use of batteries, electrical equipment and lighting. Tierl
method was applied to estimate the emission of this substance.

For calculating Hg emission from this subcategory default emission factor from EMEP/EEA air pollutant
emission inventory guidebook 2019 was used, which is 0.01 g Hg per capita.

According to the guidebook emission was calculated by using the above mentioned emission factor
and the country’s total population.

It’s a planned improvement to calculate the emission of PCB from the use of transformers and
capacitors for the earlier years to have more accurate emissions data (emissions are not significant
due to bans (in 2010) of use of PCB contained electrical equipment).

140



HUNGARY Informative Inventory Report 1990-2018 IPPU

References:

HCSO [Hungarian Central Statistical Office] - Times series of annual data: http://www.ksh.hu/industryt

E-PRTR Database: http://web.okir.hu/en/eprtr and http://prtr.ec.europa.eu/

LAIR Database: http://web.okir.hu/en/lair

EuroSTAT Prodcom database:
http://epp.eurostat.ec.europa.eu/portal/page/portal/prodcom/introduction

UN Industrial Statistics: http://unstats.un.org/unsd/industry/commoditylist2.asp

UNComtrade: http://comtrade.un.org/db/dgBasicQuery.aspx

FAO Statistical Division /Forestry : http://faostat.fao.org/site/626/default.aspx#ancor

European Asphalt Pavement Association (EAPA): Asphalt in Figures series: www.eapa.com

Euro Chlor: Association of European Chlorine producers
http://www.eurochlor.org/download-centre/the-chlorine-industry-review.aspx

Annual Reports of: MOL Nyrt., FGSZ Zrt., Nitrogénm(vek Zrt., HOLCIM Hungaria Zrt., Duna-Drava
Cement Kft.

Intergovernmental Panel on Climate Change (IPCC), 2006: 2006 IPCC Guidelines for National
Greenhouse Gas Inventories, Intergovernmental Panel on Climate Change National Greenhouse Gas
Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and Tanabe K. (eds).

Published: Institute for Global Environmental Strategies. Japan. Available online at: http://www.ipcc-
nggip.iges.or.jp/public/2006gl/index.html

UNEP Standardised Toolkit for Identification and Quantification of Dioxin and Furan Releases, Jan.
2001, Geneva,Switzerland. http://www.chem.unep.ch/pops/pdf/toolkit/toolkit.pdf

Theloke J., Kummer U., Nitter S., Geftler T, and Friedrich R., 2008. Uberarbeitung der
Schwermetallkapitel im CORINAIR Guidebook zur Verbesserung der Emissionsinventare und der
Berichterstattung im Rahmen der Genfer Luftreinhaltekonvention, Report for Umweltbundesamt.
April 2008. http://www.umweltbundesamt.at/fileadmin/site/publikationen/M120.pdf

European Commission, Integrated Pollution Prevention and Control (IPPC), Best
Available Techniques Reference (BAT-BREF) Documents: http://eippcb.jrc.ec.europa.eu/reference/

U.S. Environmental Protection Agency (1999): AP-42, Compilation of Air Pollutant Emission Factors.
5th edition. (US EPA AP-42) available at: http://www.epa.gov/ttn/chief/ap42/ch12/final/c12s08.pdf

IIASA Gothenburg Protocol Revision/EU National Ceiling Directive Revision- Scenario name: National
2010 Baseline (previously Nat. Proj.Feb.2010 _CP)
http://gains.iiasa.ac.at/index.php/policyapplications/gothenburg-protocol-revision?start=5

141


http://www.ksh.hu/industryt
http://prtr.ec.europa.eu/
http://web.okir.hu/en/lair
http://epp.eurostat.ec.europa.eu/portal/page/portal/prodcom/introduction
http://unstats.un.org/unsd/industry/commoditylist2.asp
http://comtrade.un.org/db/dqBasicQuery.aspx
http://faostat.fao.org/site/626/default.aspx#ancor
http://www.eapa.com/
http://www.eurochlor.org/download-centre/the-chlorine-industry-review.aspx
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html
http://www.chem.unep.ch/pops/pdf/toolkit/toolkit.pdf
http://www.umweltbundesamt.at/fileadmin/site/publikationen/M120.pdf
http://www.epa.gov/ttn/chief/ap42/ch12/final/c12s08.pdf
http://gains.iiasa.ac.at/index.php/policyapplications/gothenburg-protocol-revision?start=5

HUNGARY Informative Inventory Report 1990-2018 IPPU

Markus Amann, Imrich Bertok, Jens Borken-Kleefeld, Janusz Cofala, Chris Heyes, Lena Héglund-
Isaksson, Zbigniew Klimont, Peter Rafaj, Wolfgang Schopp, Fabian Wagner, International Institute for
Applied Systems Analysis (IIASA): NEC Scenario Analysis Report Nr. 8, Cost-effective Emission
Reductions to Improve Air Quality in Europe in 2020. Analysis of Policy Options for the EU for the
Revision of the Gothenburg Protocol FINAL REPORT July 2011
(http://gains.iiasa.ac.at/index.php/policyapplications/eu-national-emission-ceilings )

International Institute for Applied Systems Analysis (IIASA):
Greenhouse Gas and Air Pollution Interactions and Synergies (GAINS)-Model -
http://gains.iiasa.ac.at/models/

Future emissions of air pollutants in Europe — Current legislation baseline and the scope for further
reductions TSAP Report #1 Version 1.0 Editor: Markus Amann International Institute for Applied
Systems Analysis IIASA June 2012
http://ec.europa.eu/environment/air/pdf/review/TSAP-BASELINE-20120613[1].pdf

The Final Policy Scenarios of the EU Clean Air Policy Package TSAP Report #11 Version 1.1a
Editor: Markus Amann International Institute for Applied Systems Analysis IIASA February 2014
http://ec.europa.eu/environment/air/pdf/review/TSAP.pdf

LaszI6 Pasztor, Jozsef Szabo, Zsofia Bakacsi, Judit Matus & Annamadria Laborczi (2012): Compilation of
1:50,000 scale digital soil maps for Hungary based on the digital Kreybig soil information system,
Journal of Maps, 8:3, 215-219, DOI: 10.1080/17445647.2012.705517

Klimont. Z.. J. Cofala. I. Bertok. M. Amann. C. Heyes and F. Gyarfas (2002): Modelling Particulate
Emissions in Europe. A Framework to Estimate Reduction Potential and Control Costs, Interim Report
IR-02-076, IIASA, Laxenburg

Visschedijk A.J.H., Pacyna J., Pulles T., Zandveld P, and Denier van der Gon H. (2004), Coordinated
European Particulate Matter Emission Inventory Program (CEPMEIP). in: P. Dilara et al. (eds.),
Proceedings of the PM emission inventories scientific workshop. Lago Maggiore. Italy. 18 October
2004, EUR 21302 EN, JRC, pp 163-174.

NEC Directive: DIRECTIVE 2001/81/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 23
October 2001 on national emission ceilings for certain atmospheric pollutants http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2001L.0081:20090420:EN:PDF

Gothenburg Protocol:
http://www.unece.org/fileadmin/DAM/env/Irtap/full%20text/1999%20Multi.E.Amended.2005.pdf

142


http://gains.iiasa.ac.at/index.php/policyapplications/eu-national-emission-ceilings
http://ec.europa.eu/environment/air/pdf/review/TSAP-BASELINE-20120613%5b1%5d.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2001L0081:20090420:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2001L0081:20090420:EN:PDF
http://www.unece.org/fileadmin/DAM/env/lrtap/full%20text/1999%20Multi.E.Amended.2005.pdf

HUNGARY Informative Inventory Report 1990-2018 AGRICULTURE

5 AGRICULTURE (NFR SECTOR 3.)

Last update: March 2020

Agriculture sector comprises NHs, NOx (as NOz), NMVOC, SO,, CO, particulate matter (PM), heavy
metals (HM) and persistent organic pollutant (POP) emissions from the NFR sector 3. Agriculture.
However, agriculture is a minor source of SO,, CO, HM and POPs (except HCB) these emissions
generate only from field burning.

In submission 2020, many significant improvements have been implemented to the estimation of
emissions from agriculture sector.

Following the recommendations of the NECD Review, 2019 Hungary made the following improvements
to the 2020 submissions:

1. HCB emissions from 1990 onwards for all relevant substances have been included;
Country-specific N-excretion rates for laying hens as well as broilers have been developped
which allowed the application of Tier 2 methodology for NH; emissions from these sources;

3. Emissions from 3.F Field Burning of Agricultural Wastes have been reported for the first time.

In response to a recommendation from the review of air pollutant emission projections under the
NECD, 2019 the retention rate for breeding boars and breeding sows was revised, along with the up-
date of nitrogen intake.

For this submission some further important improvements were made which are as follows:

e NH; abatement (as cattle tied housing and manure spreading technologies) has been
accounted for the first time.

e Piglets numbers under 20 kg was splitted into suckling piglets under 8kg and weaned piglets
8-20 kg. Emission estimates have been updated accordingly by taking into account pig
numbers between 8 and 20 kg in the total number of fattening pigs, while suckling piglets
under 8 kg are reported along with sows — in line with the EMEP methodologies.

e For the 2020 submission Hungary switched from the 2016 to the 2019 EMEP/EEA Emission
Inventory Guidebook, thus agricultural emissions were recalculated using the most up-to-date,
2019 EMEP/EEA Emission Inventory Guidebook.

The Hungarian national system takes advantage of parallel inventory preparation and reporting of
greenhouse gases (GHG) and air pollutants ensuring efficiency and consistency in the compilation of
emission inventories, because a wide range of substances using common datasets and inputs. Annual
greenhouse gas reporting under the UNFCCC requires the reporting of indirect N>O emissions through
volatilization of NHz and NO,. Therefore, a link is established between the NHs3, NO, and N,O emission
estimates following the N-budget concepts in the agricultural emission inventories. Consequently,
consistency between the two inventories is a principle of agricultural emission estimates.
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5.1 SECTOR OVERVIEW

This chapter contains emission estimations for source categories ‘3B Manure management’ and ‘3D
Agricultural soils’. ‘3F Field burning of agricultural wastes’ has been reported for the first time, while
‘3.1 Agriculture other’ sector is not used in the Hungarian inventory therefore, emission estimates from
these sources are reported as ‘NO’ (not occurring).

Under category ‘3B Manure management’ emissions from Dairy cattle, Non-dairy cattle, Sheep, Swine,
Buffalo, Goats, Horses, Mules and Asses, Laying hens, Broilers, Turkeys, Other poultry and Rabbits as
‘Other animals’ are reported. In the Hungarian inventory ‘Other poultry’ comprises Geese, Ducks and
Guinea Fowls.

In sub-sector 3D emissions from ‘3Dal Inorganic N-fertilizers (includes also urea application)’, 3Da2a
Animal manure applied to soils, ‘3Da2b Sewage sludge applied to soils’, 3Da2c Other organic fertilizers
applied to soils (including compost), 3Da3 Urine and dung deposited by grazing animals, 3Dc Farm-
level agricultural operations including storage, handling and transport of agricultural products, 3De
Cultivated crops and 3Df Use of pesticides are reported.

To give an overview of Hungarian agriculture the main characteristics are as follows:

In Hungary, agricultural production practically stopped growing in the late 1980’s. This was followed
by a dramatic drop in the 1990s, as a result of the economic and political transition taking place in the
country. The gross value of agricultural production dropped, by 20 to 40 per cent from the level of the
1980s. The drop was smaller for crop production (10-30%) than for animal husbandry. The output of
the latter was only two third or less of the level of 1990 (Laczka and Sods, 2003). The volume index of
gross agricultural production reached a minimum in 1993 of 69.1 per cent of the level of 1990. The
crop production has fluctuated considerably since 1993. It dropped in 2002-2003 and 2007 due to
drought. In contrast, the agricultural production was relatively high due to the significantly high crop
production in 2004 and 2008. The animal husbandry remained at a low level between 1993 and 2004,
and decreased after the European Union accession (2004) (Laczka, 2007). In recent years swine
population has seemed to be stabilized, while cattle population slightly increased as a result of the
state incentives to promote the recovery of livestock sector. In 2018 the gross production of agriculture
increased, because the output volume of crop production and animal husbandry rose by 2.6% and
5.7% in comparison to 2017 (HCSO, 2019).
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5.2 TRENDS IN EMISSIONS

5.2.1 AMMONIA (NH3)

Agriculture is the main source of NH; emissions, with 92% share of the national total in 2018 (Table
5.1). Manure management accounts for the bulk of national total ammonia emissions in Hungary, it
was responsible for 45.4% and 36.0 Gg share of national total in 2018. Under 3B Swine, Poultry and
Cattle accounted for the majority of agricultural total NH; emissions. Fertilizer use at 24.2% (19.0 Gg)
are the second largest contributor to the national total ammonia emissions. Distribution of main
sources of ammonia from agriculture for 2018 is shown in Figure 5.1.

3B4g Maure
management- 3B4 Maure
Poultry management-All
15% other animals

3B3 Maure
management-Swine

4%

management - Dal Inorganic N-
fertilizers
26%

Sewage sludge an
compost application

<1%
3F Field burning
0% 3Da2a Manure
application
3Da3 Grazing 21%

3%

Figure 5.1 Ammonia emissions from Agriculture, 2018

Agricultural NHs emissions have decreased by 41.6% since 1990 (Table 5.1and Figure 5.2). The main
drivers of this reduction are the significant decrease in the emissions form swine and cattle, due to the
dramatic drop in livestock numbers. Focusing on the period between 2005 and 2018 NH; emissions
from the agricultural sector have also decreased due to the further shrinking animal livestock.
However, in the last years a slight increase in the emissions has been detectable due to the increasing
fertilizer use.
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Table 5.1 Emission trend of ammonia 1990-2018

3.B 3.D 3
Crop
Year Manure pro::ztion Agriculture
Management e Total
soils
Gg
1990 68.6 55.4 124.0
1991 62.1 40.9 103.0
1992 52.8 34.6 87.4
1993 45.9 30.9 76.8
1994 42.1 29.9 72.0
1995 42.5 30.9 73.4
1996 41.7 30.7 72.5
1997 40.6 30.7 713
1998 42.0 32.0 74.1
1999 42.6 33.2 75.8
2000 44.4 33.6 78.0
2001 43.1 33.9 77.0
2002 43.7 35.4 79.1
2003 44.2 35.5 79.7
2004 42.1 35.8 77.9
2005 3